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1.0 INFORMED CONSENT FORM: A SAMPLE COPY

1.1: IFA: INFORMED ASSENT FORM FOR ADOLESCENTS STUDENTS

Informed Assent Form for Children/Minors
Informed Assent Form for students participating in a
Randomized controlled Study
Effect of Integrated Approach of Yoga Therapy on
Adolescent Obesity
(School going children age group from 11 to 17 years)

This Informed Assent form is for the children of
DR KALMADI SHYAMRAVHIGH SCHOOL AND JR COLLEGE
Between the ages of 11 -17 ages who are Obese whom we are inviting to participate in research.
Name of Principal Investigator: Dr.Padmini Tekur
Name of Co-Investigator: Dr. H R Nagendra

Name of Organization: Swami Vivekanand Yoga Anusandhan Samsthana (SVYASA)

Name of Sponsor:
Name of the Private Sponsor:
Shri Ramkumarji Rathi,
Yoga Initiatives,Rathi Foundation

This Informed Assent Form has two parts:
. Information Sheet (gives you information about the study)
. Certificate of Assent (this is where you sign if you agree to participate)

You will be given a copy of the full Informed Assent Form
Page 1 of 2
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Part I: Information Sheet
Introduction

I, Dr Sunanda S.Rathi .Ph.D research Scholar in S-VYASA Yoga University, is doing research on ‘Effect of
Integrated Approach of Yoga Therapy on Adolescent Obesity’ (School going children age group from 11 to 17
years).

Iam going to give you information and invite you to be part of a research study. You can choose whether or not
you want to participate. We have discussed this research with your parent(s)/guardian and they know that we are
also asking you for your agreement. If you are going to participate in the research, your parent(s)/guardian also
have to agree. But if you do not wish to take part in the research, you do not have to, even if your parents have
agreed.

You may discuss anything in this form with your parents or friends or anyone else you feel comfortable talking
to. You can decide whether to participate or not after you have talked it over. You do not have to decide
immediately.

There may be some words that you may not understand you may talk to anyone you feel comfortable. You may
ask queries talking with about the research please ask us to stop as we go through the information & we will take
time to explain. If you have questions later, you can ask them to the Investigator.

Purpose: Why are you doing this research?

Childhood obesity is an issue of serious medical and social concern due to the adoption of a western
lifestyle. Consumption of high calorie food, lack of physical activity and increased time on viewing
Television are major risk factors for childhood obesity. Obese adolescents are under the risk of medical and
psychological complications. Insulin resistance, dyslipidemia, type 2 diabetes mellitus, hypertension,
polycystic ovarian syndrome and metabolic syndrome.

Choice of participants: Why are you asking me?
As prevention and treatment of obesity involves lifestyle modification of the entire family. We want to find
better ways to prevent obesity it makes children diabetic. Yoga has been found to be an effective tool for the

management of obesity. Regular Yoga practice was associated with reducing weight gain, most strongly
among individuals who were overweight.

Participation is voluntary: Do I have to do this?

You don't have to be in this research if you don't want to be. It’s up to you. If you decide not to be in the
research, its okay and nothing changes, everything stays the same as before. Even if you say "yes" now, you can
change your mind later and it’s still okay.

DR SUNANDA RATHI : I have checked with the child and they understand that participation is voluntary

You will have to come 60 minutes extra before/after school hours, if you decide to take part in the research
study.

Page 2 of 7
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In this research, we are testing the effect of yoga on psycho-physical functioning of obese students.
Other studies of yoga have been shown improvement in psychological and physical functioning in
adults and adolescent students. Now we want to evaluate the effectiveness of yoga in obese students.

Yogais an age old practice, which is being followed in India for hundreds of years. It includes physical exercises
called Asanas, breathing exercises called Pranayama and meditation called Dhyana. Along with these, the yoga
module used in this research also includes relaxation, lecture sessions and counselling. It is absolutely safe if
done according to the instructions given by the therapist (Instructor). You may experience generalized body pain
cramps or a catch in the first few days, which is normal and gets all rights by itself

Procedures and Protocol

Once your participation in the study is confirmed, you will be given questionnaires to answer and perform few
manual tests, which have to answer before and after 5 weeks intervention. To test effect of yoga we will put
students taking part in this research into two groups. The groups are selected by chance, as if by tossing a coin or
by any unbiased methods.(www.randmiser.org)

Participants in one group will be given the yoga practice and the other group will continue their normal routine
activities. It is important that neither you nor we know which of the two groups you will be included in. The
people involved in testing will not know, to which group each one belongs to. This information will be in our
files, but will not be disclosed until after the research is finished. We will then compare which of the two has the
best results. This is the best way we have for testing without being influenced by what we think or hope might
happen.

If there is anything you are concerned about or that is bothering you about the research please talk to the
investigator.

I have checked with the child and they understand the procedures

Risks: Is this bad or dangerous for me?

There is no risk. The intervention is safe. It has already been tested on adults and on other children. There has
been nothing that has worried us at all. If anything unusual happens to you, you should feel free to call us
anytime with your concerns or questions. Another way of us knowing how you are is by having you come to the
instructor. If you get sick or have concerns or questions in-between the scheduled visits on Saturday, you should
let me or the staffs knows.

Discomforts: Will it hurt?

If there will be any discomforts state these clearly and simply. State that they should tell you and/or their parents
if they are sick, experience discomfort or pain. Address what may be some of the child's worries, for example,
missing school or extra expense to parents.

While taking blood sample .The injection might hurt for just a second when it goes into your arm. It might geta
little bit red and hard around the place where the injection/needle goes in. That should go away in a day.If
permission is granted.

I have checked with the child and they understand the risks and discomforts Dr SUNANDA RATHI

Benefits: Is there anything good that happens to me?

Page 3 of 7
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The yoga intervention protocol practices may help you or not. But this research might help us to find later that
could help other children. There are a couple of good things if you do decide that you want to do this.

I have checked with the child and they understand the benefits DR SUNANDA RATHI

Reimbursements: Do I get anything for being in the research?
No reimbursements. You will be provided free training of Yoga Practices.

Confidentiality: Is everybody going to know about this?

We will not tell other people that you are in this research and we won't share information about you to anyone
who does not work in the research study. After the research is over, you and your parents will be told the results.

Information about you that will be collected from the research will be put away and no-one but the researchers
will be able to see it. Any information about you will have a number on it instead of your name. Only the
researchers will know what your number is and we will lock that information up with a lock and key. It will not
be shared with or given to anyone except

Compensation: What happens if I get hurt?

We assure nothing will happen to you.If you become sick during the research, we will look after you. Special
attendant will be kept. We have given your parents information about what to do if you are hurt or get sick
during the research.

Sharing the Findings: Will you tell me the results?

When we are finished the research, I will sit down with you and your parent and I will tell you about what we
learnt. I will also give you a paper with the results written down. Afterwards, we will be telling more students,
parents, people, scientists and others, about the research and what we found. We will do this by writing and
sharing reports and by going to meetings with people who are interested in the work we have done. The research
will be shared more broadly, i.e. in a book, journal, conferences, etc.

Right to Refuse or Withdraw: Can I choose not to be in the research? Can I change my mind?

You do not have to be in this research. No one will be disappointed with you if you say no. It’s your choice. You
can think about it and tell us later if you want. You can say "yes” now and change your mind later and it will still
be okay.

Who to Contact: Who can I talk to or ask questions to?

You can ask me questions now or later. You can ask the instructor, co-ordinator or Principal questions if you
have any. I have written a number and address where you can reach. You can come and see us. If you want to

talk to someone else that you know like your teacher or Yoga Instructor, that's okay too.

If you choose to be part of this research I will also give you a copy of this paper to keep for yourself. You can ask
your parents to look after it if you want.

You can ask me any more questions about any part of the research study, if you wish to. Do you have any
questions?

Page 4 of 7
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PART 2: Certificate of Assent

I understand that the research is about Obesity. Once I confirmed my participation in the study, I will be given
questionnaires to answer and perform few manual tests, which have to answer before and after 4 weeks
intervention.

I understand that 5 ml blood sample will be taken for physiological test before & after 4 weeks

To test effect of yoga I will be taking part in this research, [ understand that there are two groups .The groups
are selected by chance, as if by tossing a coin or by any unbiased methods. I may be in one group either the yoga
practice group or the other group which will continue their normal routine activities. It is important that neither
myself nor anyone knows which of the two groups I will be included in.

If anything is concerned about or that is bothering me about the research I can talk to the investigator or
Instructor

I have read this information (or had the information read to me) I have had my questions answered and know that I
can ask questions later if I have them.

I agree to take part in the research.
OR

I do not wish to take part in the research and I have not signed the assent below. (initialled by
child/minor)

Only if child assents:
Print name of child

Signature of child:

Date: day month year

If illiterate: Not applicable as we are doing in school

I have witnessed the accurate reading of the assent form to the child, and the individual has had the opportunity to
ask questions. I confirm that the individual has given consent freely.

Print name of witness (not a parent) AND Thumb print of participant

Signature of witness

Date

Day/month/year

Page 5 of 7
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Name of the Administrator

Signature of the Administrator Seal of the School
Date

Day/month/year

I have accurately read or witnessed the accurate reading of the assent form to the potential participant, and the
individual has had the opportunity to ask questions. I confirm that the individual has given assent freely.

Print name of researcher :Dr Sunanda Rathi

Signature of researcher

Date

Day/month/year

Statement by the researcher/person taking consent

I have accurately read out the information sheet to the potential participant, and to the best of my ability
made sure that the child understands that the following will be done:

1. Questionnaires to answer and perform few manual tests, which have to answer before and after 4 weeks
intervention.

2.5 ml blood sample will be taken for physiological test before & after 4 weeks. (If permission is grated)

3.4 weeks yoga intervention if in Yoga Group

I confirm that the child was given an opportunity to ask questions about the study, and all the questions
asked by him/her have been answered correctly and to the best of my ability. I confirm that the individual
has not been coerced into giving consent, and the consent has been given freely and voluntarily.

A copy of this assent form has been provided to the participant.

Print Name of Researcher/person taking the assent Dr Sunanda Rathi

Signature of Researcher /person taking the assent

Page 6 of 7
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Date

Day/month/year

Copy provided to the participant Dr Sunanda Rathi (initialed by researcher/assistant)

Parent/Guardian has signed an informed consent ___Yes __ No (Dr SSR initialed by researcher/assistant)

Page 7 of 7
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1. 2: ICF: INFORMED CONSENT FORM IS FOR PARENT

Informed Consent Form is for Parents, Local Guardian of adolescent Girls & Boys

Informed Consent Form is for Parents, Local Guardian of adolescent girls & boys of
Dr. Kalmadi Shamarao High School and Jr. College -Kaveri Education

Participating in a research titled
A Randomized control Study
Effect of Integrated Approach of Yoga Therapy on Adolescent Obesity
(School going children age group from 11 to 17 years)

Name of Principal Investigator: Dr.Padmini Tekur
Name of Co-Investigator: Dr. H R Nagendra

Name of Organization: Swami Vivekanand Yoga Anusandhan Samsthana

(SVYASA)

Name of Sponsor: Department of Ayush
Name of the Private Sponsor:

Mr.Ramkumar Rathi, Construction House,796/189
Bhandarkar Road ,411004,Pune,Maharashtra

This Informed Consent Form has two parts:
e Information Sheet (to share information about the study with you)
o Certificate of Consent (for signatures if you agree that your child may participate)

You will be given a copy of the full Informed Consent Form
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Informed Consent Form is for Parents, Local Guardian of adolescent Girls & Boys

PART I: Information Sheet
Introduction

I, Dr Sunanda S.Rathi .Ph.D research Scholar in S-VYASA Yoga University is doing
research on ‘Effect of Integrated Approach of Yoga Therapy on Adolescent Obesity’
(School going children age group from 11 to 17 years). My research might help your
child to reduce obesity & become healthier. In our research we will take 100 students
both girls & boys & as per the inclusion criteria & will ask them some questions. After
my study of children, I will talk to you parents and ask your permission. After you have
heard more about the study, and if you agree, then the next thing I will do is ask your
daughter/son for their agreement as well. Both of you have to agree independently before
I can begin.

You do not have to decide today whether or not you agree to have your child participate
in this research. Before you decide, you can talk to anyone you feel comfortable with.

There may be some words that you do not understand. Please ask me to stop as we go
through the information and I will take time to explain. If you have questions later, you
can ask them of me or of another researcher.

I am going to give you information & invite you to be part of this research .There may be
some words that you may not understand you may talk to anyone you feel comfortable. You
may ask queries talking with about the research please ask us to stop as we go through the
information & we will take time to explain. If you have questions later, you can ask them to
the Investigator.

Purpose

We want to find better ways to prevent obesity before it makes serious health problem &
make children sick. Obese adolescents are under the risk of medical and psychological
complications. Insulin resistance, dyslipidemia, type 2 diabetes mellitus, hypertension,
polycystic ovarian syndrome and metabolic syndrome

Childhood obesity is an issue of serious medical and social concern due to the adoption
of a western lifestyle. Consumption of high calorie food, lack of physical activity and
increased time on viewing Television are major risk factors for childhood obesity.. As
prevention and treatment of obesity involves lifestyle modification of the entire family.
Yoga has been found to be an effective tool for the management of obesity. Regular Yoga
practice was associated with reducing weight gain, most strongly among individuals who
were overweight.

In our school curriculum we are not providing yoga practices that are important for
teenagers. In this study we will talk to teenage girls and boys about what they know about
caring for their bodies in a healthy way including diet habits. We will invite them to share
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Informed Consent Form is for Parents, Local Guardian of adolescent Girls & Boys
their knowledge and understanding with us so that we can find ways of meeting their
needs.

Type of Research Intervention

This research will consist of doing some blood tests like Lipid Profile, total cholesterol
(mmol/l) Triglycerides (mmol/l) HDL/ LDL ratio twice. Before & after 5 weeks.
Anthropometric measurements, Weight, Height, Body Mass Index & other related
circumference

Psychological Parameters like answering psychological questionnaires and performing
manual tasks. You have to do this before and after 5 weeks of intervention. After school
hours your child has to spend 60 minutes. They will be taught yoga in the school campus five
days a week for approximately 60 minutes for a total of 5 weeks.

Selection of Participants

We are inviting all obese students from 5th std to 10th std who fit into the inclusion and
exclusion criteria by the research associate to participate in this research on yoga. To test
effect of yoga we will put students taking part in this research into two groups. The groups
are selected by chance, by any unbiased methods. www.randamisor .com

Voluntary Participation

You do not have to agree that your daughter/son can talk to us. You can choose to say no and
we know that the decision can be difficult when it involves your children. And it can be
especially hard when the research includes sensitive topics like obesity. You can ask as many
questions as you like and we take the time to answer them. You don't have to decide today.
You can think about it and tell me what you decide later.

If you decide not to allow your child to take part in this research study, do you know what
the options for him are?

Your child does not have to take part in this research study, if you do not wish so.

Do you have any questions?

Procedure

Explain what each of the steps or procedures involve. Indicate when the research will take
place and where. If there are surveys, indicate where and how the surveys will be collected
and distributed.

1) Your daughter/son will take part in a discussion with 100 other teenagers from 11 to 17
year of age group from English medium Dr. Kalmadi Shamarao High School .The girls and
boys will be in separate groups. This discussion will be guided by the principal of the school
& or by me (Dr Sunanda Rathi).
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2).Y our daughter/son will participate in an discussion scheduled on Saturday before we start
our yoga practices, with the Principal & Dr. Sunanda Rathi ;myself.

3) Questionnaire Surveys

Your daughter/son will fill out a questionnaire which will be provided by Dr Sunanda Rathi
and collected by School Authorities .The questionnaire can be read aloud and she/he can give
me the answer which she/he wants me to write.

The questions are related to their eating habits, exercises, daily routine & self Esteem.
Theses questionnaires will help us to assess your child’s personality.

The group discussion will start with me, along with teachers & Principals & administrator.
We will also answer questions about the research that they might have. Then we will ask
questions about the health system in this community. We will talk about where they go for
information about health, and whether they get the information and services they need and
want. We will encourage them to talk about their routine & habits as well as other important
health topics such as food and nutrition. These are the types of questions we will ask. We
will not ask them to share personal stories or anything that they are not comfortable sharing.

The discussion will take place in in the School Campus, and no one else but the people who
take part in the discussion and the guide & I will be present during this discussion.

4) The following applies only to questionnaires and surveys:

If your daughter/son does not wish to answer some of the questions included in the
questionnaire, she/he may skip them and move on to the next question. The information
written is confidential, and no one else except me, (Dr Sunanda Rathi) will access to the
information will have access to her questionnaire. The questionnaires will be destroyed after
12 /15 months or completion of research Procedures and Protocol

Once your participation in the study is confirmed, you will be given questionnaires to answer
and perform few manual tests, which have to answer before and after 5 weeks intervention.
To test effect of yoga we will put students taking part in this research into two groups. The
groups are selected by chance, as if by tossing a coin or by any unbiased methods.

Participants in one group will be given the yoga practice and the other group will continue
their normal routine activities. It is important that neither you nor we know which of the two
groups your child will be included in. The people involved in testing will not know, to which
group child belongs to. This information will be in our files, but will not be disclosed until
after the research is finished. We will then compare which of the two has the best results.
This is the best way we have for testing without being influenced by what we think or hope
might happen.

If there is anything you are concerned about or that is bothering you about the research
please talk to the investigator.
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B. Description of the Process

. During the first visit, we will give your child ICF (informed consent form) and
explain about the study. Only after your & his /her confirmation about participation in the
study we will ask few questions about general health and measure BMI of child.

. In the first session a small amount of blood, equal to about 5 ml will be taken from
child’s arm with a syringe. This blood will be tested for the presence of substances that help
to our research findings. At the next visit, which will be 5 weeks later, will again be asked

some questions about health & sample of blood test. If you give us permission

. One or two days later, child will be allotted one of the groups either that with yoga or
that without yoga. As explained before, neither you nor we will know whether you go to
yoga group or the non-yoga group.

. If your child gets the yoga group he/she will have to attend yoga session of 60
minutes after school hour in the school campus five times a week for a period of 5 weeks.

. Irrespective of which group you belong to, after 5 weeks, you have to answer all the
tests which were previously mentioned. The biological samples obtained during this research
procedure will be used only for this research, and will be destroyed when the research is
completed. We will take blood from arm using a syringe and needle. Each time we will take

about Sml if consent is given

. After 5 week of intervention non-yoga group will be taught yoga for next 5 weeks,
same like yoga group if possible.

Duration

We are asking your child to participate in a discussion which will take about 2 hour of
her/his time. In the school campus, we can do this after school/work hours. There is also a
questionnaire that we will either provide to your child or which we will do together with
her/him. This also takes about an hour. Altogether, we are asking for about 2 hours of your
child’s time. If you decide that your child can take part in the study.

The research takes place over 6 weeks in total. If your child gets a chance to be included in
the yoga group, he/she will have to attend yoga sessions five times a week Monday to Friday
for Sweeks that would come to around 25 days in total. Each day child will be spending an
hour’s time in the yoga class conducted in the school campus after school hours. Supervised
sessions of yoga practices will be arranged.

We would like to meet you before & three months after intervention. After three months
non-yoga group will be given same intervention for three months.
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Side Effects

As already mentioned, yoga therapy will have no side effects. It can make your child
sometime tired t and it can cause some temporary soreness of the muscles of your body,
cramps and muscle catch in the beginning but no reason to worry. However, we will follow
closely and keep track of any unwanted effects or any problems. Or we may stop one or
more practices.

Risks
There is no risk in practicing Yoga
Benefits

If your child participate in this research, yoga will be provided free of cost. There may not be
any immediate & direct benefit but in long run it will help lot if child continues,you’re your
child’s participation is likely to help us to find the answer to the research question. There
may not be any benefit to the society at this stage of the research, but future generations are
likely to benefit.

Reimbursements

You will not be given any money or gifts to take part in this research. You tell me if you
have understood correctly the benefits that your child will have if you allow him/her to take
part in the study? Do you know will pay for the biological test & yoga instructor’s costs.
Do you have any other questions?

Confidentiality

The information that we collect from this research project will be kept confidential.
Information about your child that will be collected during the research will be put away and
no-one but the researchers will be able to see it. Any information about your child will have
anumber on it instead of name. Only the researchers will know what number is and we will
lock that information up with a lock and key. It will not be shared with or given to anyone
except the people involved in the research and the research team

The following applies to focus groups:

We will ask your child and others in the group not to talk to people outside the group about
what was said in the group. We will, in other words, ask each participant to keep what was
said in the group confidential. You should know, however, that we cannot stop or prevent
participants who were in the group from sharing things that should be confidential.
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Sharing the Results

The knowledge that we get from doing this research will be shared with you through weekly

counselling meetings & sessions scheduled on Saturday before it is made widely available
to the public. Confidential information will not be shared. There will be small meetings with
parents & teachers which will be scheduled on Saturday. At the end of the study, we will be
sharing what we have learnt with the participants and with the community. We will do this
by meeting first with the participants and then with the larger community. Nothing that your
child will tell us today will be shared with anybody outside the research team, and nothing
will be attributed to him/her by name. A written report will also be given to the participants
whom they can share with their families. We will also publish the results in order that other
interested people may learn from our research.

Right to Refuse or Withdraw

You do not have to take part in this research if you do not wish to do so and refusing to
participate will not affect you. You will still have all the normal activities that you would
otherwise have in the school. You may stop participating in the research at any time that you
wish. You may choose not to have your child participate in this study and your child does not
have to take part in this research if she/he does not wish to do so. Choosing to participate or
not will not. Your child may stop participating in the discussion/interview at any time that
you or she/he wish without either of you losing any of your rights here.

Whom to Contact

If you have any questions you may ask them now or later, even after the study has started.
If you wish to ask questions later, you may contact any of the following:

Information about the liable person in case of any injury occurs during the yoga
practices.

Principal of the School: Principal — Mrs. Pallavi Naik 9422016011 /020 25456328
Co-ordinator of the project Mrs.Vaishali Shinde 9881877158

Relationship with ICF: She is Principal of the school

Paid Instructor will be appointed to take care.

Dr.Sunanda Rathi:ResearcherMobile:09860100251, Mail ID: sunandarathi@gmail.com
You can Contact Principal of the School of Dr. Kalmadi Shamarao High School and Jr.

College English Medium
This proposal has been reviewed and approved by SVYASA yoga university.
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IEC is a committee whose task it is to make sure that research participants are protected from
harm. If you wish to find about more about the IEC, contact the technical coordinator,IEC-
SVYASA, No 19, ‘Eknath Bhavan’, Gavipuram circle, Kempegowda Nagar, Bengaluru-
560019 Telephone number-08026612669.

You can ask me any more questions about any part of the research study, if you wish to. Do
you have any questions?

PART II: Certificate of Consent

Certificate of Consent

I have been asked to give consent for my daughter/son to participate in this research
study which will involve her completing one interview discussion

and questionnaire for eating habits, daily routine & self-esteem.

Physiological - biological test, Anathematic test

I have read the foregoing information, or it has been read to me. I have had the opportunity
to ask questions about it and any questions that I have asked have been answered to my

satisfaction. I consent voluntarily for my child to participate as a participant in this study.

Print Name of Parent or Guardian

Signature of Parent of Guardian

Date

Day/month/year

If illiterate

A literate witness must sign (if possible, this person should be selected by the participant and should
have no connection to the research team). Participants who are illiterate should include their thumb
print as well.

I have witnessed the accurate reading of the consent form to the parent of the potential

participant, and the individual has had the opportunity to ask questions. I confirm that the
individual has given consent freely.

Print name of witness AND Thumb print of participant

Signature of witness

Date

Day/month/year
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Statement by the researcher/person taking consent

I have accurately read out the information sheet to the parent of the potential
participant, and to the best of my ability made sure that the person understands
that the following will be done:

1. Questionnaires to answer and perform few manual tests, which have to answer before
and after 5 weeks intervention.

2.5 ml blood sample will be taken for physiological test before & after 5 weeks if
permission is given

3.5 weeks yoga intervention if in Yoga Group

I confirm that the parent was given an opportunity to ask questions about the
study, and all the questions asked by him/her have been answered correctly and to the
best of my ability. I confirm that the individual has not been coerced into giving
consent, and the consent has been given freely and voluntarily.

A copy of this Informed Consent Form has been provided to the parent or guardian of the

participant.

Print Name of Researcher/person taking the consent: Dr Sunanda S Rathi
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(era3dliet 99 & 9 adl et Haiasttd)

3 AeNudR A - 2l uafelt 2ag

Agp) Aelawr aa - Bl ra. 3R, aulE

FRAAE - xaed Rdeec Qo sgoa R (oRer )

RIS & - 3ngu e

Fl ARISRR s - AABAR AN, HRCAA BI3A, RE/9¢R] HiZRAR

A, g&t 899008, AZREE
g Afgcige dnfa uaeEd Qe snona fasorml wvena el 3.

o Hfpdtumas - 3rquiieh eltesnaaad szl eamEa &0

o AT YA - U UEATAT AT ALMNLE BrRATA HIo1 QUAS 30U JABAA
3ACAIHA U T2 Ut

3naoniA gt Ffzdigot Jnta v ve ua dvana Ada.
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HWO1 9 ; - Afed uziep

af¥e=

A =t Peiar Jiz 1t vA @A Aon faeafiemdierd @.va 2 Heltas 3wya Reetzazita
Hetixele Aosuon a @R At A vl aftesia gana 2 fwaraz Aetes wda
32

A@BALA SON-A 99 A 99 avl aAEda Heizdt

AR 2 AN U HAA ASTUON HF Z0AA a A1 TR B wgva
ffdaqa 3uator gige. 3w Aelew euEER @ Felesna AR a Helt g 900
SUliE Rl 3R d Aiall A HlE 9 Rarvaa Adtet. Aen Hetiziashan s
got sucrEiar A snuciol aal aa a sidza Ui 3nue RaEeiaEa ara.

3 At e HeWA HHat Al VA a 3NAVIA Al A ARd daR Y Svad A a
e qreelt at Feidgstielh aal sna @iznwsa FAnfaun guaa Ada. A HAua I
pOI3MER 30U  3UAT Ule SHIHIE Fad51u0 HAWN 31@eAD AR 3HB.

3(UY AEEd e iaasieh at e FulRaudia suunia A areon-a1 afEash
aal b A1 JANLAE HIOT @A Bl AR A ARAR dal & QAebAl. 31Ul
aEEd gt faar swaa ot enat. aea @dla Fo dua staeaesal g

A snuiA A fawned g dgat 2 Henwara FRu aavarnd) suEta Hfa .
TAHE A HIE! AR HAE Bt A FFBIEA RASUR ABKA A AASTARE! 30
wronelidl aat sxa AASEA G epdl. A ANeEaEadt AfEd 3a smmaian saniA HE
ueat Qiet AR AR o A Az 2a A JYeat A webar. e Jd i
s Bt sda 3uftt aft 2fie uaE A B 2ieb1 JHEA UV AL
uABIE 3Ble s ewebat.
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Teterat 3 :

AR 16U Ht B0 a1 R BreiBra w0t S0t Bt g BIE et et retor
Biq 1R gt A HeltersTran UagA 2 2.

g sitaadicitean ueaie navliss A aaidia stssut & deafe a Atss
fidan oo astett 318, gRasta awat usia, it 3@ dadisr 3w AT BRE GE ,
e Aol iR BAMRA & AEAAAN ASsUvIH GHH HRI ATl Adlet. gla
adlet AUV AFHVEATA FLS! NBETAD S Abal a A deAfhd a AtHD
Jjanid aig awd. AYAE, YT BARAAS Wd d AAAALA A/ HGHN, 3
@aed, B distial i, a e Aon-A AR et @sred R, Asstdg
g, uA, awbal, nRRRe® geduon sufe. a1 mgHia ywuia suvadl. @ sttan ufada a
FTBUINER dhtd 3UAR 3g Ayl uRarEn shaadiclia aaat &0t g a1 Heleaal g 33

AL@R AW 3 ASSUVN ZARANUA AIAEY Uep Yl Jelat iAeaa fega suat 3ug. rafxa
AN FRNAFHG AT AU YA B A Al ALMEAA 3H@aHA A 3B,

3TN QAU HBARABALA Ao Fa FFAfree A 3nfd Aton Fa usten kpeizazita
Aetiagetzd Fidaaa sgaama 3ug. suazn @ e feetizazita Aeigettzd
orRE Ao At ARAN AATAE @ A Tyt SavenAt ARTAYUL R a &
3MAE SHA JAWLA Dl 3B, 3! &iatl FHBIA B 3ugla & &isht 3uA s
q {HAS ARG A3R BHAA dl AT S0 ebmat AT IR AR FAAd AN,

FegHwht g3aslu usR

a1 Felersta aqpf ﬂa&i’a(nllnol,fl) alafbazmgga (mmol/l) HDL/ LDL, fafaer 2aa
qEwl, PeRluAfEe AlStAm, aste, AW, 30, Ger 83, ARHe ugsEea a cid
33, AdAHAE BA 3l ar QA 3AA. a A Slelel DA Sset. MU ATHD e
STt SNUATHRAT IAUIA BIE 9eat fdara sttt @l 3aR uuiA 0 deasrs
3RAA. IR adA Jd M @@ 21191 oagdl @ Yogt § HBASAGR FHRIAAR 3HB.

3nuel enede A Adedtear &o fAferk snucnan wd Hud awidle ar Ai@ aPa.
FHAIE § 3BA3, easAGA wd RaR §o e Ao afdieron snuen ensen
3@ERIA 201 A5
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azmraﬂﬁms:

1 Ao AN 30 8 N A 90 Y Fee Rganeatan wEba wda 3ugla A el
3 AN Henear Jd e got szeltet ciena A Fetuena Agasht v
Ada. A AeNera=n Fdaw uRonarsiRarl fieaeala aia o aaRr svad Adid. 3 e
e foras 3iid ot ueiardiutt srvard A3,

TR FEgHwT

stiudd gaeht Aot geenel an favenar aat sda adla dtueda snaw Axfy g awtan
ettt srata uet AgHE Aota: Pises g, e Jganh e feat g 8 got
3R Jacigat 3HE. BRY s gl faua Fdeaeha 3ug 3l 3R 3marE
Ulcehiall G131 HA0E A RAATS! AV AAAcH Ual i eebat it 3 A
Erfdaaa Juvena Adia. st @dla Ft wvedt s s, 3nuw AaR golud AR
frar w1 3uft siava sen snus Bt weoar.

VIR 3NUC AFE A1 AN AFHN B Fe1 AR a2 3V 3R vt
3HADS IUcTE! 3.

3T FHEACH AL HAMEEA HEL SN@AE A g 3nuch ashl g1 ada aaad
3NUYTA BIE! YA 3B B1 ?

ufdpan :

Stegl &l Fenteret ufipan I Fldat A AHE Bl WA-A1 31 a1 A s el
3B 3 AHSNGA 8, AHeA U A Fguotd eiRaio v At a dl degl B3 LB
HAQA A1 S A1 Aeo HAGA 3 TEE ABIE.

9.3te FHeon fpat Felicn HAHR vt aatAHREA H91 2Ndl AWl AL AieaRia
StenA aaielh JeRt 3T oS ad 99 A 9V aAerdla Reasa aREh a Sush
FeAA AR a FHeh AAAA. Hc a Felld IANS A I AR HUAA Acltd. A1 TARAR
a fqeaierna Azeatta far 3t st Jear A avleeia ddia.
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R. 3N AW ueadl J goayd snuen FEeAtte! a AR SRR R Afar
sriifsia aatasaed snuelt Helt at et 2o 8q esara.

3. geatiaelt Jdatt at faRRain

A AGA 3N HEA Hcllal U Biifa ueaaeh Jvaa Agat 3 ft st
FRud SiaEeR) A Frgad detca afrad at siftet-ardt 3Rt 8 uesnast siva
arga IBfiat Atooaa A, el 3R d&ieht Fen flaa Farwa eaaaeh suga.

Bl ugaiaell Aia Seifest eagr, SuventuvEn Jal, eu¥ite e@a 3ufh
T degadl cHAAHAE at u2iAl Areneh FoEla 3ug. & uesaeh s s
HActie Afrdacca ARSGA YUH Aed Blgcl.

gaAa: A aat endia R, Azeius, astidrie a pamsRiEad giga.
a1 FatsEe A1 Aeleaaesd I cia Jlta uea farum sugla.cear Aegeis
315 gonsitaEd uea fErRuR 3ugla. a1 aatasuae 3 it 3o fuaes aAfgd
M1 BIOAIAE RIOR 3Bl a &t Al B3 a B2l 3uctet gida aifaw:h aat s
3MEld. 3T el TR eifeal HABR , NBR , VU A d 3a2 R fauze e
AT TeAfga BHUR B a 3120 UBRA e 3Tl iatl fFarumR g, 3
e c@ien &fFdna sugseaeea a a el HE vz AR HoR andia
fauEl HEA neat faaron s

2 aaiasl g Quohe ERIAd Aea 3t # Faa: a gatasua 1ot daaa Awpleis
al YA AT 191 8 ABA G BN ArAEA 191 8 2AGUR ABA.

8. Jeha At Bad uestiach a Rz avanadta suoy gEat.

1 geadciidicl JAMATE Heatilat et Heald 3aR Quardl el ureidt aar sida
R A GR-AN YA S ABAIA a1 3R 30 ALABRS AR 2 AfFedt 3icia snuatta
AT a dft BFd AEBS FgUISd SN Poial A Aldwpsa JAe. & ueaaet 92 a 99
Afgeaidt etea uipat a Midtdict Qo ScAER e HvAE At

Tebal 1 30T Al HQNed BiAta al WA Azl at wael Lifdaa deEiar suuen
TEATA U U9alIdei! 01d A3 Aelt 3k et ailt Famuia [gaan 3@da. 8t
ueatiacht el Fgusta Aelteangdl a ¢ srsasaid ufdiz al Fenua ol deaeEiar IBha
goara Aga. A Ao gevaia uleio SeaRd! snuon Haiad @ o Hed Acdic. g A
et fas sieia B uziardiun sena A,
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2 e I AR AR UL ISl At A ufdiewn Rt siga ar ga-au ote eAst=n
A A g 3adict. A U Agcdrd 3R 33 6 312 a1 3nuv Hiuien e
3B 3 3053 2bd AE AEaRiaR uidieto@e RFtae fgaeaten g un afga s
@\ 3TV BV ST . &t AfEd snFss Jia et uo HAelteat got giguia
At 3as Bell SR A 7N 1A A1 A LT RalcaH Bt 31 ATt Jratt HOMR
3. 3uH 3 far fhar suegE 3ieh snen 3R 6 &t v uRzionzn Jatas qata
3.

2 gfRieion AelerAaaa 3o SR A ba BEl 1A e ar v Fza
ieterspiel aat at faar fafeera & awa.

a.ufepen adat;

9. 2 ufdtzion ar Aelterstre ufgeen A aeE 3 3nuen wenR Ffgdigel Fafy
Wit 3g @ et a1 Heltersnen ufpadaEadht 7d fgpdt awsnga Ao ar ag,
3(UA d U U™ JAATH U5t HBensaa 30 st s AH
tenfauzht a @iz aste |, 3@ fwh a e e Assnmfaweh @i @ ues
faarena Adia

2. ufgen AL 30U A2 § UA Ut 3ad SSATUEGR Hlgat Hvand Agat. 3 aa
Ao 3R alRzim Bt sidat 6 snuat ok 2 ufdeionand) aar 3R feat sudt cEnam
3nue e Aoafdasr et et uamna 3R A e ulzm wvaE Ada. a
3o A1 gfdeionAE dAR AEA Bl AF AR Heichal BUATA A, AT e
A& 2z FgUIStE § SNsasAiA ANRONER U Gogl 3nuc i @Rz
31t 3a aradiiaEa HiE uge faarvana Adie. 3ufdn 212 8 v va ad SoaEgnR

Rl Qo A3, TSHFE WA HSa™

3. U A1 a1e RaaEiar 3uuct st sre@ed fsnorh i@ Ada. ves Aton o @
g faren Aton e . - A . el AidraEuAD 3nun HoR T HEA
A 3UFEA a1 U Tl 2JA AR ARA.
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Y. 3T W SR ALoT IEd Flasatl et 3Ad a2 AA BN ERE ATl
FeeawEiar §o e @ Aon ftiionnd) susazsanga § dost 1A § 3neas
HNELAHE! A& AP,

el Aifdiacngam § sncasain Henah dar Jeat et arah dueaa Aga. g2
eyt R Bacial A A 3tia ad AR 2 Baa A1 AMuAda amRet
stcdlat. Henua H AueaEiar d ate Hoad Adlct. Slog! ABA U BIAFAEEA § UH

vat vaa g8 a dleigrt fvard A, TSHEMT WA HEE

8. EASAGEAR A YU FZUStd aAlal AN YU &A1 SR Aton Uizl gd e
il Feal v ASA.

Hletast ;

3UE U ABFAR Al ARNGAR add AgHwl goarud susABa & tat &ist
faaws. & aal =id enet FeeEar BEn JnarIdd FHROAE AFE. AA VD A
UoAlact! 3! U UEARA 2 3HAd! 3EFE A Pabhia et 3R Asg, 3 Ul
AR B 3N UG SR U IS e A1 wRgionAeR at AeherenHAe AgHwh
HREAR A a2 3EE 3T WSS A AR A A ug dast ds
ARADS AEATH &al.

g1 Aeneretran dictash sttt § sucasaial 31Ae. Udbal &1 3AUIH A1 Al ICEHEA
Faface dvaE 3uat @@ § 3ieas ™ dsst A Y fFaA @ ufdieionet 3ufaa Az
AP, ua fagh snuuia suuen uRaviiaa ve arm 3o 2 Aton widziomdt
A1 AP, d AEIA Ueb ratuaiiRes Atot ufdietor A Ramma 23l sudisa
HRUIA A3, g U210l 3aviA FAdep! nasa.

goafona ;

30l AAE BeUA® A1 A1 RN DGR HIAE! JERUA Bld AEA. AEB AR
aregRa iR bal, FARA e, dean 3ufz aregRa uRona gig eesata fean snauix
Ffza actca FFn 23ilet 3881g Qb 31FE A ar@mEA Lilkew awa @@
feieo % 3wan 3udt 3uAa ufdieivEn Ja dg B,

196




u’tast:
o uidietul, 31eATH Al JAE Ald BIAR! elebl A
BRR ;

31t 21 FeNenaa JgHoh HAE AR VIR A1 AR Hidieivr guiudt A Jund
A, A ALNeaa Heifed et HEE BIAS! ZIUIR A QU Balfd a1
HAMNeARAE) At ATbd 3UANT Bisat. A QU1 F0AT reaat 313 6 st 2 Aenewstat
WG 3MAUEA ZOTR AR aot iR fear 318 &6 yeen didhiidl 8 saata sugaa
3.

e ar sufa.

a1 Helteraa a1 WiRigionae 2191 AUaAIS! uvlishga B! e at uft BRI
AuR AE. 3 ufderor at Helterat gotud Hwa A, 3N Hetl Aid] 2Abal &t 3 ufdratonar
a ettersndt ufdpan 3naviA goludt 3iges ARSIER 3N A 3aUiA g Afga 303 @t SAfaw
it FBUStd IEd aUACl @ AN URNEER YeH I MR HEA. HUR A HlEt
uQal 3MEa &l

aMuferea :

1 HALNELET GIFAM6 T Uabhid Batett Jd Algd £ aiustta Sach suda.an Aehewsten
At vt datelt Ak & waa Aeluawata g e, e AN g 3nde
Saasit U aaR kel sige bad Aeleasdaiar fawl AEd 3@« a 3az Ak &
ad AER Feuaz 3. g vahia datet Aelee, HAelea wat a AgHEN g BOAE
fed stuR A,

3138} MU A d TETAlet TRABIA g AR A a1 Fidaat 3ug & agda
BUTE AfFdc BEE AioNaAR AEL. gA-AT AEA AoNAA S AR 3T
uRasiet areh Ffzdt Raeh srmor 3ug. suft snauix aufzdt 3ug &6 suun Stonsg
Ucle AN el Ietd at AET AR HAAAS ufdiaer &3 2ebd gl

af¥on# @ @ Jfiests ;

a1 ALNUAGR 30EA 3 & Y Fet 303 AR AfFeRt v snuen AAgAR
3BABAGA P21 a1 Al Ao at aatHatiad JASTa HUA A$a Ug aNueit Ak
A Fiowad AuR AE a RBAat Ui a Riziwidl aferar e dvaa AZA. A
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JAYRAA FAEAR 3MFE A HLMell 3o ANBRS UBMRA B3, RS T qAA
AP FAiAAR Ao dg 3ufdn diar Asm ALt aat B, 3 VA Ay
B> sitedl b Agz AfEd @1 3uuen e« H1BE AR AR A 3 ANuaAA Saat
stga.an Aelteanan falaa sigaia awed Agaieht Aisshan Jvena Aga A at suuen
af¥ariel 913R & 2Abdld. 3R 2 Telere at eibiet UbIid BI0MR 3B SAviehe
JAGUNA A FAleb A HeNUGAE! AH 8 ABA.

Helrg a1 AW Boeqan 3R

JUEA 3T HAS AR U AT AN HOT 8 ABAN AT AV B AEB1H 2AHal
PSS 3R HOAE TRoIH ZOR A 31UV U Ldclet Asiad B Ubed HH
2ABAL ST U FTWAAR DBIE & Heelat Aiga QIebal at Al ABAL. T A
e AgHER @ dR0 g1 qata Iufiat ag erewar fear stuen e e Agseht
Bl e AR a3 U ATHED HIO1 QoA RER &3 bl

TS :
SUOIA BIE W& AR Il 3NFBiA 3l fpar dar Heftdl nea faaws aawar feat

ufdieior Y& scAeaeslia fa oewal. AUEE ddR HIE uea al it araaen
(AN az 3o et Raten ol Hua &% erewar.

a1 Aton ufdizionaed Bt 3ot al A SeAH Jieliet SR xferdel Jus Jenar.
e HEAAMUSH -- Ugdl AF -- 0%YIR02%0% 00 AGWGEIAC

AT --- XS] AFTAF TS RS - 00cegesngue

AEA Anfd 316t Hdder : =0 e FEemiw! sga.

Bl AErAdt ond Aen ufdieie Frgad da ga.
2l §3{al AS - JHolieres - Al - RC&090089, é A - sunandarathi@gmail.com

s feae A a Sush AezFe FEmeatte, Jafeew! swa Frgad uers
aienell A3fie s & el
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a1 gAIaT getatteat 3t Aefian oA, e feafliemarmgr AR swvaa suat 31z. 8l
gttt Jd ARk a Agendh suas afrfa gri FWRia 3uga. snuo 2 srSh
Afnfazn it A aifties aHRsaa®Ll Jus B Awal. Justae vt qite
AFEAAD, DAL, & 9%, Uhel1al Haat, MNAGRHA Adbet, DUAUDNS IR, SIAR -
8§009%, Gedalt : 00 EEIREER

3TUTA A1 wiRienaEd 3HEjE HIE ues 3RteA B dwtaud A ewsar. suusn
Hata 2 AeneatasEh (e B iawt at nea 3ga ?
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A A : AT g ux

A wea A1 FAelera ufdigtonen A ada at AetAdiAe Ho1 ddet glal & e
20T A ULaaetiel Ao Uk 3 el 2ldl 321, eifea waah, sugr, qufiddls
3uft Sifaes armven 3ufE. a @siava Ae W FAeNedasid AS TEH A1 HALMEEd HIdT
gore wrarEsll aga fRareena sua.

M = uideronHdedt ad Apic ARR ameh 302 a A aga aEiva 3uel 3ug. Fe
BIAE ueat at 2ieht e A farvaEh eht 3xftet el 2xfie dvana sueh gidt a
S A FNuatasl A geaidt Aetl AFAEBRS 3R Hoich ga. a s
HIS Ureett A1 Felersta a uidieiona Azl gleard mma wEta 3a 3uz.

wiEesia al A nADi A -

et at 2R uictes i :

Raiw: |/

a3/ Afgen/ad

et at A uies BrRaR SR

@A Al adia JeftegRME FRR BV 3aAD B, (A A et
Fgueh wicaisn wissiia Hond aft fas st 3ufd &ish 2 Aelemswat a =izn
Agal-Aioh HIA Huspla 30 ifeart 3u2.) AgHeh uear uies sk Frar smdia
s @i 3wis! AL FBY Afed BW NAAD 3H1B.
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# Teht Azl mcEn wiesie adiat Feltar Al AN A HWR AUIA A
& gheal @ Fenaa AR 36t At gt amen 302 a@ AR Gaatt @ a Al
REEA HIEE Ueal at 2ie! JAAA A farva Helt dsfta el sltat vana svett gidt
a e A Aeluafauh AR geaidl el NALNABRS 3 Halet 3ugd. a s
Fetl faga 3ug o sl Ra a RearAar g1 Aafa 3@iiar Taed &da 3uza.

aefierr aa :

aefierEh F8 Tl WA= Uit an 3191t

i?:aiza 2 / /

afR/afgan/ad
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FHeltere Bal a AR AdaA :

A amay/ad efer 33 &6 @ ufdeond sgs A wd Agaeh feaeaten wawstan
aga arafdeh 3 a FRgs Afdiach 3ug suft #Aen JGh 31 A &ian Jela adid
Tedteszo af¥iakan e g,

9. APl WA U ULETaat 20A1d AUIR 3M1g d el ATl Teb ol afda
Bod AUR 311 a A 3R Aot ufdigionen JHardtR a 92 steasaiad gt
JAuctetar 23e @ 3ugd.

R. Sifaes amdl Jd &id § vA va @a uidieonsn FHaiA a 92 easaid
ufdteton got stcaeiar ammt Ft duad Ada.

3. A AfaT 92 3eas o1 8ot 3iferart 3.
Q. diat Afgeaid 3UER a1 stau Agete Afzdl srasaes 3.

# ufdstigdes Ao A 2 FHAeNuAEEa uea ar 2iwt v Hel 3t uRis wEsA
el At @ cien wd uestic AR WA Al SUAMHA =ialt AHASIA 32T
@1 el LB et 302 a1 3k el 3uga 3ufh wen fieaw 312 #t Jaisit
B a gut AASAD 1 AeneaR AAfa feht aug.

g Tt et srawa Jd aeiesisn Jvana A,

Heluema i a1 set g1 AAf 315t daen 303 & o - o Jelar A
Honerebrel A :
festies -

festies /Afgen/ad
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1.4: SCHOOL CONSENT

WA LPAMI FOAFNOATION'S

DHRUY ACADEMY | pftptiy

CBSE affiliated day boarding cum residential school (AFfiliation Ho. 1130187) Aua oy

Malpani Cz mpus, Chand~embal, Akcie Road, Sangamner 252 605, Dist. b rednacgan [MS0
Ph.C2e2h - D0Ce, BECC G Faw  250E5. Cell: BRSNS Email . vodilroescaom e, websie @ weead b rezasia poocn

Crate: 13 June 2016
Tuo,
Dr. sunanda 5 Rathi,
Yoga Researcher,
CEOQ, Yoga DPivision,
Fathi Tech Services Pyt 1td

Subject: T.eter of Consenl [or *Edfcet of Tntegrated Approack of Yoga Therapy
an Adolescent Obesily Programme®

Dear Madam.,

Wilh the reterence of subject ritsd ahove, | I'rincipal of Dhruy Academy, de hereby
give my consent e conduct Effect of Integrated Approach of Yoga Therapy on
Advolescent Ohesity Programme for children dge group lbem 11 to 16 years, Lo be
held al Dhruv Academy Sangamper in the month of July 2016, )

Thunking you in anticipation,

Sincerely yours,

Mrs, Archana Ghorpade
Principal

A, 11301ET

Head Office: ge, | G Road, Sangamner- 422605, Dial. Ahmednagar Fhone ; $2425 - 225011 Fax ; Z25003
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2.0: DEMOGRPHIC DATA FORM

SOCIO-DEMOGRAPHIC DATA-SHEET

( Yoga for Adolescent Obesity Project )

BTEEE 1on o mssrmenmses o H 5 3 L N Roll No..........oe.

Age - . Gender:-. .....ooooiiinnn.
Education :- 12 yrs(H.S.C.)+ ............ YIS = iiiiiiiieiieinnen.... yIS of Academics.
Undergraduate Graduate Post graduate
Occupation :-
Student Unemployed Self -Employed
Public Sector Professional Private Sector Professional
Family :- Nuclear Extended

Marital Status :-

Single Married Divorced Separated
No. of Children :- ..........
Family Income / year :-

e INR 1,00,000 -- INR 5,00,000

e INR 5,00,000 -- INR 10,00,000
e INR 10,00,000 -- INR 15,00,000
e >1INR 15,00,000
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Parent Details

AATESS 2 oo s o B s B B AR AT S AT A A A AT e

oD A O M0 i s R o S Y o o S T D DA R DA R A R A i e A A s
IMEBILTID S v entonmnsns stonmansg s i o i R R B R SR S A M A M AR M A
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3.0 INSTITUTIONAL ETHICAL COMMITTEE APPROVAL

iy, o ~ .
7 4;;%9;»% EA! e AT- e - S,
» 1. Swami Vivekananda Yoga Anusandhana Samsthanam

(Declared as Deemed-to-be University under Section 3 of the UGC Act, 1956)

Eknath Bhavan, # 19, Gavipuram Circle, Kempegowda Nagar, Bangalore - 560 019
Ph: 080 - 2661 2669, Telefax: 080 - 2660 8645

E-mail: svyasa@svyasa.edu.in Website: www.svyasa.edu.in

RES/IEC-SVYASA/52/2015 July 08, 2015

To,

Dr. H. R. Nagendra
Chancellor
S-VYASA University,
Bangalore.

Reference:

“Effect of Integrated Approach of Yoga Therapy on Adolescent Obesity
(11 To 16 Years Age Group) a Controlled Study”. - Committee
Approval of the above mentioned study.

Dear Dr. H. R. Nagendra,

We have received from you the following study related documents vide.
your letter dated March 18, 2015

1 | Project Proposal
2 | Informed consent form

Ethics committee meeting was held on April 25, 2015 at 1:00 PM to 5:00
PM at Eknath Bhavan, Bangalore. Above documents were examined and
discussed in the meeting. After due consideration, the committee has
decided to approve conducting the aforementioned study.

APPROVED

o/zmamﬁ"'f&’-

INSTITUTINNA! FTHICS COMMITTEE
SVYASA, EANGALORE
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- Swami Vivekananda Yoga Anusandhana Samsthanam
(Declared as Deemed-to-be University under Section 3 of the UGC Act, 1956)

Eknath Bhavan, # 19, Gavipuram Circle, Kempegowda Nagar, Bangalore - 560 019
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decision making.
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4.0: QUESTIONNAIRES:-SAMPLE COPY

4.1 CHILD EATING BEHAVIOUR: ENGLISH

gt V053 Moisange,
—

v\# - .
- R

£y S\ E
~ ém )
\.—./

Child Eating Behaviour Questionnaire (CEBQ)

( Please read the following statements and tick the boxes most appropriate to
your child's eating behaviour.)

Name: of Paremt s s e O o S R o e ok

Name: o S tudent = s s R O iRy

Agesss s s Gender =i i

STD. i, Sec. voviiiiiiiii Rollno. ............

Never Rarely st,::nn: Often  Always

My child loves food O 0 O 0 O EF
My child eats more when worried O | O O | EOE
My child has a big appetite O 0 O 0 O SR*
My child finishes his/her meal quickly O O O O O SE*
My child is interested in food O O m | O EF
My child is always asking for a drink O 0O O O O DD
My child refuses new foods at first O 0O O 0 O FF
My child eats slowly O O O O O SE
My child eats less when angry | 0O O O O EUE

Dr. Sunanda Rathi. (M.com, L.L.B., Phd.,YIC,YIDM,Yoga Resercher )
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My child enjoys tasting new foods O O O O O FF*

My child eats less when s/he is tired O O m O EUE
My child is always asking for food O O O O O FR

My child eats more when annoyed O O =l O EOE
If allowed to, my child would eat too much O O O O O FR

My child eats more when anxious O O a O 0 EOE
My child enjoys a wide variety of foods O O O O O FF*

My child leaves food on his/her plate at the [ O O O O SR

end of a meal

My child takes more than 30 minutes to O O O O O SE

finish a meal

Never Rarely Some Often Always
-times

Given the choice, my child would eat most O O O O O FR
of the time

My child looks forward to mealtimes O O O O O EF

My child gets full before his/her meal is O O O O O SR

finished

My child enjoys eating O O O O O EF

My child eats more when she is happy O O B3| EE O EUE
My child is difficult to please with meals O O O O O FF

Dr. Sunanda Rathi. (M.com, L.L.B., Phd.,YIC,YIDM,Yoga Resercher )
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My child eats less when upset O O O O O EUE
My child gets full up easily O O O O O SR

My child eats more when s/he has nothing O 0 O O O EOE
else to do

Even if my child is full up s/he finds roomto ] O O O O FR
eat his/her favourite food

If given the chance, my child would drink O O O O O DD
continuously throughout the day

My child cannot eat a meal if s/he has had O O O O O SR
a snack just before

If given the chance, my child would always [ O O O O DD
be having a drink

My child is interested in tasting food s/he O O O O O FF*
hasn't tasted before

My child decides that s/he doesn't like a O O B || BE | FF
food, even without tasting it

If given the chance, my child would always O O O O O FR
have food in his/her mouth
My child eats more and more slowly during SE
the course of a meal O O 0 O O

Total Score:s= i s s i
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4.2 ROSENBERG SELF ESTTEM SCALE

& f’#! g - E‘i\!'
Psychological Assessment tool No. 2

ROSENBERG SELF-ESTEEM SCALE

Reg. N0 sasiveiss DAt 7 sin s

N e Ol St BT N R s e R e R e s s
AGeSs cupsmiiemen ender;soummmmmpiasa AR
STD. ...coeinnne. Sec. coiveiiiiiieeeee RoOllNO. oo
Instructions

Below is a list of statements dealing with your general feelings about yourself. Please
indicate how strongly you agree or disagree with each statement.

| -- Strongly agree 3 -- Disagree

2 -- Agree 4 -- Strongly Disagree
No. | Questions Scores
1 On the whole, I am satisfied with myself.

: At times I think I am no good at all.

3 [ feel that I have a number of good qualities.

4 I .am able to do things as well as most other people.

5 I feel I do not have much to be proud of.

6 I certainly feel useless at times.

7 [ feel that I'm a person of worth, at least on an equal plane with others.
8 I wish I could have more respect for myself.

Dr. Sunanda Rathi. (M.com, L.L.B., Phd..YIC,YIDM,Yoga Resercher )

Contact: Office Mobile: 9673008349,020 - 24330251 ., Mob. 9860100251 .
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9 All in all, I am inclined to feel that I am a failure.

10 | I'take a positive attitude toward myself.

Signature:of Student = s
Name of Observer - ..........ccooeeeiieeieeinieeneen ceeee. Signature of Observer :- ..o
Scoring :-  Total score :- .......... Negative Score :- ........

Net score :-..........

Dr. Sunanda Rathi. (M.com, L.L.B., Phd..,YIC,YIDM,Yoga Resercher )

Contact: Office Mobile: 9673008349,020 - 24330251 ., Mob. 9860100251 .

Mail : info.yicpune@gmail.com,yogainitiatives@gmail.com

Address: 1545/A,Y oga Initiative Centre, 404, Pinnacle Pride, Sadashiv Peth, Tilak Road, Pune - 411030.

212




4.3 BODY AWRENESS

Psychological Assessment tool No. 1
Body Awareness Questionnaire

REE NG . eacsnerass Date =, uvuavinn

Name: 0D S tudent s o o o S S S B sy

Agers ownenmne 1T L
STD v, Secravavanmaat Rollnorsainiannmnnisnsss
Instructions:

Listed below are a number of statements regarding your sensitivity to normal, non emotive body
processes. For each statement, select a number from 1 to 7 that best describes how the statement
describes you and place the number in the box to the right of the statement.

Not at all Very True of me
True of me
1 2 3 4 5 6 7
No. | Questions Score
1 I notice differences in the way my body reacts to various foods.
2 I can always tell when I bump myself whether or not it will become a
bruise.
3 I always know when I've exerted myself to the point where I'll be sore
the next day.
4 I am always aware of changes in my energy level when I eat certain
foods.
5 I know in advance when I'm getting the flu.
6 I know I'm running a fever without taking my temperature.
7 I can distinguish between tiredness because of hunger and tiredness
because of lack of sleep.
8 I am aware of a cycle in my activity level throughout the day.
9 I don’t notice seasonal rhythms and cycles in the way my body
functions.

Dr. Sunanda Rathi. (M.com, L.L.B., Phd.,YIC,YIDM,Yoga Resercher )
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L As soon as I wake up in the morning, I know how much energy I'll have
10 | during the day.

11 I can tell when I go to bed how well I will sleep that night.

12 I notice distinct body reactions when I am fatigued.

13 I notice specific body responses to changes in the weather.
14 I can predict how much sleep I will need at night in order to wake up
refreshed.

15 When my exercise habits change, I can predict very accurately how that
will affect my energy level.

16 There seems to be a “best” time for me to go to sleep at night.

17 I notice specific bodily reactions to being over hungry.

18 | I can accurately predict what time of day lack of sleep will catch up with
me.

Note: * indicates a reversed scored item.

Signature of Student == .........cooiiiiiiin.
NAME OF ODSEIVET 55 s s ssimnadinasi oo s sve sve 550 5o 550 00 S0 bR SRR SRR RS b

Signature of Observer :- .........ocooeviiviiniininn.

Scoring :-

Total score :- ...........

Dr. Sunanda Rathi. (M.com, L.L.B., Phd..YIC,YIDM,Yoga Resercher )
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4.4 :COGNETIVE ASSESSMENTS :4.4.1 DIGIT LETTER SUBSTITUTION TEST

Cognitive Assessment Tool No. 1

DIGIT LETTER SUBSTITUTION TEST

Reg. Nosiwaian D ates @i

Name 0F SUACNE T vamrenasmranasn e o em s A A h S N S R S R SR h e s

Age - .. Gender - ......oooiiiiiiii
STD s Secisvasrmaisizanss ROIENOas s isvosnsies
Instructions:

I. Substitute the digit with corresponding letters as per the given key.
2. Substitute as many possible within the given time .
3. Start & stop only when told.

Substitute Letters :-

1 2 3 4 5 6 7 8 9
E Y L D J R H T N
6 2 4 1 5 7 9 3 2 6 8 5
5 4 7 8 | 2 3 4 9 6 3 7
2 4 6 7 8 9 3 1 2 3 7 4

Dr. Sunanda Rathi. (M.com, L.L.B., Phd..YIC,YIDM,Yoga Resercher )
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Signature of Student - ...,
NAME O ODSEIVEE 5 0 i i sais s d dan s s s 540 580 S S0 SO R RS RS R R e

Signature of Observer - ........occooviiiiieiininnn.

Scoring :-

Total Attempted -- ............

Wrongly attempted -- ..........

Net Score -- ...........
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442 SIX LETTERS CANCELLATION TEST

Cognitive Assessment tool No. 2

SIX LETTER CANCELLATION TEST

N AT O S I S i i S A T o S e G N B T s S s S

AZEI= NG Gender:= e
STD: v SeC. s
Instructions:

1. Search out the target letters given below & cancel them by slash. (/)
2. Cancel as many as possible within given time,
3. Start & stop only when told.

TARGET LETTERS

J T K M U F
J [G|Y [L|S |JE|T|B L|U|V G|K H|A W|U|J M|K|/R|B
X|N/O|D|F |CI[KIN|E/H|W/Z|L |J |S D |Q|L/N|H|U|O
UK WIA|IT M|P|G Q|X|/M F|Y B |I R|X|G|F |P|J|K
Z|V | /B | H|J S|[YID | K[O|S Q[T |[M|P (O |E |I |A|T|L E
T|L Y R|O|Z|L|F A|U|I N[Z G|W T |J |K/D|R|Y A
DI|S |Q|CIE |[T|R|W|Z|J|A|E|H|L|U|Y |V [Z]|S [O[N|X
E[W|/K|F|H/M|N|C P|X|R O|K I [C R|F |G /P |I K|S
G|U A |P|S VI |O/B|DIC|S|F X|E H|W|Q/M|L|O|R
H|T |Y |G|D|L|U|Q G|Y /W A|B Z|[D Y |V |U|AI[E|Q|P
L|IVIO|E|(J |Z|F|T|L|IEIM H|Q|J [A|X|R|D|BJ|Z|N|J
S[WINI[QI|K|H|C|A |Z|N|O I [S M|L E|J |S|H|G|T|F
A|P |F |[X|O|R|I|(J |B/D|P K[W|I |J [ K|O|R|I |B|Z A
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R[T|Y B|V D|[X|S T |B|[X W|D|S | Z
M[I |G|U|WK|O|C N|C|U|Y |P|K|E
Signature of Student - ...............
Name of ObSErver :- .......cc.ccvviveiiiriirinniienenneenneee Signature of Observer - ............
Scoring :-  Total Attempted -- ............

Wrongly attempted -- ..........

Net Score -- ...........

Dr. Sunanda Rathi. (M.com, L.L.B., Phd.,YIC,YIDM,Yoga Resercher )
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: INTERVENTION MODULE FOR VALIDATION

MODULE DESIGNING
PRACTICES SELECTED FOR INTERVENTION BASED
ON FIVE KOSHAS

PLEASE G0 THROWGH THE INTEGRATED YOGA PROGRAMME / MODULE AND CIRCLE / FILE THE
APPROPRIATE RESPOMSES.

1. Is the proprammer content developed in keeping with the aim of study ?
Mot at all Moderately Very much Score
0 1 2
2. Do you think overall the yoga programmer will achieve its objective of

treating obesity In Adolescents | school Children |
Mot at all Moderately Very much Score
0 1 2

3. SUGGESTIONS FOR ADDING / DELETING ANY CONTENT FROM THE PROGRAMME

1 | By Dr Sunanda 5 Rathi,Ph.D Student/ Ph.D.fCat3/20/Aug 2013

Under the Guidance: Dr H.R Nagendra —Dr Padmini Tekur
Address:1107,5hukrawar Peth, Chiranjiv, Pune-411002 ,call +91 3860100251
sunandarathi@gmail .com
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MODULE DESIGNING
PRACTICES SELECTED FOR INTERVENTION BASED
ON FIVE KOSHAS

4. COMMENTS

5. STGNATURE

DETAILS OF THE VATIDATION EXPERT

Full Name :

Email :

Mobile No. :

Designation :

Address :

2 | By Dr Sunanda S Rathi,Ph.D Student/ Ph.D./Cat3/20/Aug 2013

Under the Guidance: Dr H.R Nagendra =Dr Padmini Tekur
Address:1107,Shukrawar Peth,Chiranjiv,Pune-411002 ,call +91 9860100251
sunandarathi@gmail.com
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MODULE DESIGNING
PRACTICES SELECTED FOR INTERVENTION BASED
ON FIVE KOSHAS

Module designed for Adolescent ( School Children Age 11 — 17Years )

S O»w
o =

Practices

Rounds Minutes | Total
Minutes

Score

Remark

Yogic Diet

FGD

Fasting

Jalaneti

Sutra neti

Vamandhouti

Laghushankhaprakshalana

Trataka

Kapalabhati

OO |IN OB |W|IN |-

Jogging with jumping : backward, forward
and side with Mukhadhouti

=
o

Backward and Forward Bending
( PashchaataPurstaatanamana )

11

Side Bending ( ParshvaNamana
/ParshvaKarshana )

12

Back Swing ( PrushthaAndolana)

13

Hip twist ( NitambaVyavartana )

14

Hip Rotation ( Nitambachankramana )

15

Spinal Stretch with folded legs (
Baddhapaadamerudandaprasaarana )

(6,
N(FR|N(-

NP (N -

16

Bhunaman

17

Chakkichalana Stretch

18

Butterfly

N
o

19

Tiger Stretch ( Vyaghraprasaarana )

20

Dhanurasana and Dhanurasana Swing

21

Surya Namaskara (5 dynamic and 1 slow )

22

Ardha Kati Chakrasana

23

Padottanasana

24

Trikonasana

25

Parivrittatrikonasana

26

Vajarasana

27

Ushtrasana

28

Sasankasana

29

Vakrasana

RR(R|R|R[R|R|R[|0|n

30

Bhujangasana

RIR|IN|R[RR[RININ|O R RR RN

[y

N(R|RR[R[RNINN NN NN RN

3 | By Dr Sunanda S Rathi,Ph.D Student/ Ph.D./Cat3/20/Aug 2013

Under the Guidance: Dr H.R Nagendra —Dr Padmini Tekur
Address:1107,Shukrawar Peth,Chiranjiv,Pune-411002 ,call +91 9860100251
sunandarathi@gmail.com
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MODULE DESIGNING
PRACTICES SELECTED FOR INTERVENTION BASED
ON FIVE KOSHAS

31 | Shalabhasana

32 | Naukasanana 11

33 | QRT ( Sheeghrashaithilyatantra)

(O, 1| TSN PN N
NIN(N |-

34 | Hands in and Out Breathing
(AntarbaahyaHastachalanaShvasana )

35 | Hands Stretch Breathing 5 1 2
(HastaPrasaaranaShvasana )

36 | Ankle Stretch Breathing 5 1 1
( Gulf PrasaaranaShvasana )

37 | Alternate Leg Raise Breathing 5 1 1
( Vyatyasapaadottanashvasana)

38 | Both Leg Raise Breathing 10 1 2
( DwayamPadottanasanashvasana)

39 | Side Leg Raising Breathing 20 1 2
( Paarshvapadottanasanashvasana)

40 | Dog Breathing

41 | Rabbit breathing

42 | Nadishuddhi

WO~ |u

43 | Bhastrika

N
~N

44 | Surya AV 27rounds 4 times a day

45 | Bhramari 9 round

46 | Seetali /Seetkari/Sadanta

RlR|R[wl,[N|IN| -

O|lolw

47 | Nadanushandhan

NIFRINININININ(FRIN

48 | OM Meditation ( OmkarDhyana ) 11 2

49 | Lecture on Bhakti Yoga - FGD

50 | Bhajan session - FGD

51 | Lecture on Jnana Yoga - FGD

52 | Counselling - FGD

53 | Yogic counseling = FGD

RlR|R[(RR|R

54 | Karma Yoga activity - FGD

4 | By Dr Sunanda S Rathi,Ph.D Student/ Ph.D./Cat3/20/Aug 2013

Under the Guidance: Dr H.R Nagendra —Dr Padmini Tekur
Address:1107,Shukrawar Peth,Chiranjiv,Pune-411002 ,call +91 9860100251
sunandarathi@gmail.com
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6.1 DEVELOPMENT AND VALIDATION OF INTRGRATED YOGA MODULE FOR
OBESITY IN ADOLESCENT
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- Original Article

Development and Validation of Integrated Yoga Module for Obesity in

Adolescents

Abstract

Background: Obesity is a growing global epidemic and cause of noncommunicable diseases. Yoga
is one of the effective ways to reduce stress which is one of the causes of obesity. Nowadays,
children in adolescent age are more prone to get obese due to lack of physical activity making them
more sedentary.Aim: To identify the design and validation of Integrated Approach of Yoga Therapy
Module (IAYTM) for obesity in adolescents. Materials and Methods: First phase — IAYTM for
obesity was designed based on the literature review of classical texts and recently published research
articles. Second phase — Designed IAYTM was validated by 16 subject matter (yoga) experts.
Content-validity ratio (CVR) was analyzed using Lawshe’s formula. Results: Yoga practices were
designed for Integrated Yoga Module for Obesity in Adolescents. Yoga practices with CVR >0.5 and
which were validated by 16 yoga experts and approved in faculty group discussion were included in
final Integrated Yoga Therapy Module. Conclusion: The yoga practices were designed and validated

for IAYTM for obesity in adolescents.

Keywords: Adolescence, integrated approach of yoga therapy, obesity, validation

Introduction
Obesity
Obesity  (body mass index [BMI]

>30 kg/m?) is more common in women than
men. The risk of obesity starts at a BMI of
25 kg/m?" and it is much lower (23 kg/m?)
in southeastern countries that contain genetic
predisposition to metabolic disorders. East
Asian countries use lower values of BML?
Obesity increases the likelihood of diseases
such as heart discase, type 2 diabetes,
obstructive sleep apnea, cancer, and
osteoarthritis.””) Researchers consider obesity
as one of the most serious public health
problems of the 21* century.*! International
organizations such as the WHO, UNICEEF,
and CARE consider obesity as one of the
most neglected public health problems in
the society.”) It is commonly caused by
a combination of excessive food intake,
lack of physical activity, and genetic
susceptibility.®!  Therefore, it can be
prevented through a combination of social
changes and personal choices.

Adolescent obesity

The prevalence of overweight and obesity
in children has dramatically increased

This is an open access journal, and articles are distributed under
the terms of the Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 License, which allows others to remix, tweak, and
build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

over the past two decades.” In 2010,
43 million children were obese and this
number is expected to reach 60 million
by 2020. Of the approximately 45 million,
35 million live in the developing countries.
Obese children are likely to remain so
in adulthood and are at greater risk of
developing noncommunicable diseases such
as diabetes, hypertension, cardiovascular
discases, and cancers.® Two systematic
review articles® and one clinical review
article!"!! suggest that yoga has beneficial
effects on mental and physical health in
children and adolescents.

Yoga modules to control obesity

Yoga has emerged as one of the
evidence-based practices widely used across
the globe. Over 10 million Americans
practice yoga for health reasons in 2002
and the number has increased to 13 million
in 2007.1251 Several schools of yoga have
come up different modules of yoga practices
that have shown a range of positive
benefits on BMI in adults and children.
A randomized controlled trial on 72 obese
adult males resulted in improvement in BMI,
hip circumference, waist circumference,
and skin-fold thickness. Fourteen weeks of

How to cite this article: Rathi SS, Raghuaram N,
Tekur P, Joshi RR, Ramarao NH. Development and
validation of integrated yoga module for obesity in
adolescents. Int J Yoga 2018;11:231-8.
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integrated yoga-based lifestyle change included yogic diet,
asana, pranayama, relaxation techniques, meditation, and
yogic counseling.'"*! Yoga/meditation users with normal
BMI appeared to be more satisfied with their body weight
and shape than nonyoga/meditation users."! Studies provide
strong evidence that the modified Qigong breathing exercise
can significantly reduce or even suppress the sense of hunger
on an empty stomach. Qigong practice typically involves
moving meditation, coordinating slow flowing movement,
deep rhythmic breathing, and calm meditative state of mind.
Qigong is now practiced throughout China and worldwide
for recreation, exercise and relaxation, preventive medicine
and self-healing, alternative medicine, and cultivation.
Stomach pH was increased by 3 and intestinal pressure was
reduced by 12 mmHg in the experimental group and did
not change significantly in the control group. The breathing
exercise provides comfort in different circumstances, such
as lack of regular meals, limited volume or caloric diet,
and even during temporary complete absence of food in
therapeutic fasting which is useful in obesity.!""

In a randomized controlled trial on yoga practice for
reducing the male obesity and weight-related psychological
difficulties, it has been proved that the yoga practice is
effective for obesity control for adult male in an urban
setting. Improvement in anthropometric and psychological
parameters was observed in that study.'” The 12-week
yoga intervention had positive effects on anthropometric
and self-reported variables in women with abdominal
obesity. Sixty women with abdominal obesity (waist
circumference >88 cm; BMI >25) were randomly allocated
in a 2:1 ratio to either yoga intervention (» = 40) or a
waiting list (» = 20). Intergroup significant differences in
the waist/hip ratio, body weight, BMI, body fat percentage,
body muscle mass percentage, mental and physical
well-being, self-esteem, subjective stress, body awareness,
and trust in bodily sensations were observed.!'®!

Mindfulness-based interventions may be both physically
and psychologically beneficial for adults who are
cither overweight or obese. Fifteen studies measuring
posttreatment outcomes of mindfulness-based interventions
in 560 individuals were identified in an review article.!'”!
Average weight loss was 4.2 kg. Overall effects were large
for improving eating behaviors, medium for depression,
anxiety, and eating attitudes, and small for BMI and
metacognition outcomes. Therapeutic effects for BMI,
anxiety, eating attitudes, and eating behaviors remained
significant. Another RCT study of'a 12-month computerized
mindfulness-based intervention for obese patients with
binge eating disorder support that mindfulness work as
de-automation element and a moderator of motivation to
exercise which can lead to the reduction of impulsive eating
and also to an increase in levels of physical activity.*”!

Few studies has been conducted on quality of life for the
obese people. A short-term yoga-based lifestyle intervention

study, including asana, pranayama, relaxation techniques,
lectures, group support, nutrition awareness program, and
individualized advice, had positive effect on the overall
health the obese people.?!

These studies have designed and used different yoga
modules for obesity. However, there is no validated yoga
module for obesity in adolescents. Therefore, this study
has been designed to propose a validated yoga module
for obesity in adolescent with practices of breathing and
loosening, asana, pranayama, and relaxation techniques.

Yoga is a voluntary and mindful technique that has positive
impact on obesity at physical and psychological levels. Yoga
has effect on serum leptin and serum ghrelin; there two
hormones have been recognized to harbor major influence
on the energy balance mechanism. Leptin is a mediator
of long-term regulation of energy balance, suppressing
food intake and thereby inducing weight loss.*?! A study
states that voluntary exercise leads to the maintenance
of a lower body weight and leaner composition, as well
as to improved leptin action, independent of fat mass.?
Moderated meditation analyses showed that higher levels
of mindfulness were associated with better-perceived
quality of life through lower body shame.?* Similar effect
on serum leptin by yoga is expected as yoga is a voluntary
and mindful technique to get control over mind and body.

Yoga in adolescence

Studies suggest that school-based yoga may provide unique
benefits beyond participation in physical practice of yoga
under expert supervision was helpful in achieving optimum
level of self-adjustment in adolescent students.*>2¢!
However, to the best of our knowledge, there are no studies
on the effect of yoga on obesity in adolescence. Hence,
this study was designed to provide Integrated Approach of
Yoga Therapy module (IAYTM) for obesity in adolescents.

Validation

Validation using content—validity ratio (CVR) developed
by Lawson is a tool to check product, service, or system
meets requirements and specifications fulfilling its intended
purposes.?”! As there are many different modules of yoga
for obesity used by different investigators from different
parts of the globe, it was felt that there is a need to have
a validated common protocol for obesity which we plan
to use in a study on yoga for obesity in adolescents.
Hence, the present study for validation was planned and
implemented.

Materials and Methods

The designing, validation, and feasibility of Integrated
Yoga Therapy Module (IYTM) for obesity [Figure 1] were
carried out in the following steps:

Step 1: The need of the adolescents with obesity were
enlisted [Table 1].
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Figure 1: Flowchart of steps in the develop 1t for

Table 1: Need of adolescents with obesity
Obese adolescents need
Calorie reduction by nutritious yogic diet

2 Increase calorie expenditure

3 Specific practices to reduce fat in different parts of the
body, specially around hips, arms, and viscera

4 Deep relaxation to prevent exhaustion after exercises

5 Detoxification to clear constipation and other endotoxins
resulting from wrong eating habits and stress

6 Stress management

7 Mind management to adhere to lifestyle

8 Vital energy balance-autonomic balance

9 Mindfulness to achieve mastery over craving for junk food,

alcohol consumption if any and enjoy eating healthy food
10 Motivation to allot time for long-term adherence to lifestyle
11 Fun during parities to enjoy adherence

Step 2: The basis of integrated approach to yoga therapy
to achieve these goals was understood by studying several
yoga texts by the researcher under the guidance of senior
yoga masters. This was complemented by the present
day scientific understanding that obesity is not only a
physical problem but has also deep roots in the mind
and emotions. Abdominal obesity has been suggested
to be associated with perturbations of the regulation of
the hypothalamic-pituitary-adrenal axis. In a study on
51-year-old men (n = 284), salivary cortisol concentrations
were determined on repeated occasions over a random
working day and perceived stress was reported in parallel
which results that perceived stress-dependent cortisol
values were strongly related to perturbations of other
endocrine axes as well as abdominal obesity.”® Excessive
stress affects biosynthesis of physiological processes and
causes an imbalance in cognition and emotions also which
results in metabolic disorders such as obesity.””) During

stress corticotrophin-releasing hormone and norepinephrine
are released which has impact on hypothalamo—pitutary
axis leading to behavioral and peripheral changes. This
leads to release of large quantity of glucocorticoids
inhibiting action of insulin on skeletal muscles and adipose
tissues which is the cause of metabolic disorder such as
obesity.*”) This supports that mind and body has strong
interaction in pathophysiology of obesity. It proves that
along with physical causes, disturbances or problems in
mind and emotions are also major contributing factors of
obesity pathophysiology.

Attention bias for food could be a cognitive pathway to
overeating in obesity. The study results demonstrate that
state differences in health versus palatability mind-sets can
cause attenuated attention bias for high-calorie food cues
in participants with higher eating restraint which can cause
bias attention for food."!

The concept of how obesity as a mind-body problem
occurs was formulated based on the descriptions of five
aspects of human existence (Pancha Kosha Viveka)®? and
the downward causation of stress-induced diseases (Adhija
Vyadhi). 1t states that human being exists at five different
layers of existence (4dnnamaya — body, Pranamaya — vital
energy, Manomaya —mind, and Vijnaanamaya — intellect,
and Anandamaya Kosha — soul) which are interconnected
and has counterimpact on each other also. Stress at mind
disturbs Prana and results in abnormalities at body level
called disease. Obesity also has root cause as mental
stress along with other physical causes. Hence, treatment
of obesity includes working on all Koshas (body, mind,
Prana, and intellect). IAYTM for obesity in adolescents
also is designed on the basis of Pancha Kosha model.

We then went on to compile the corrective techniques
described in many texts (Patanjali yoga sutra, Hath Yoga
Pradipika, Hatharatnavali, Bhagavad Gita) which offer a
reversibility model. Thus, a need-based table of practices
for long-term holistic change at all the five aspects of
personality®3 was prepared. Publications (books and
published articles) on yoga for obesity were also reviewed to
prepare the list of all practices used in all these studies This
yielded forty practice items that are tabulated in Table 2.

Step 3: Validation of the module for obesity: Validation of
the 40-item module was carried out by arranging a focused
group discussion faculty group discussion (FGD) by
inviting sixteen subject matter expert (SMEs), that included
five Doctor of Medicine in Yoga, eight Doctorates (PhD)
in Yoga with minimum experience of 4-5 years in the
field of yoga, and three yoga therapists (MSc in yoga)
involved continuously for >7 years in teaching the IAYT
techniques to obese participants of all ages. These 16
SMEs marked the content validity on a three (0-2)-point
scale, viz., not necessary — 0, usetul but not essential — 1,
and essential — 2. After validation, data were analyzed
using Lawshe’s CVR B
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Table 2: Basis for development of module

Domai Yoga practices Expected benefits
A. Annamaya 1. Yogic diet 1. Reduce calorie intake with wholesome nutrition
Kosha: Raja 2. Kriyas (cleansing techniques) 1. Clear constipation

yoga

2. Mastery over hunger pangs

3. Shithileekarana vyayamas (loosening practices) and Surya 1. Exercise effect of yoga to spend calories

Namaskar

4. Asanas in standing, prone, supine and sitting positions

5. Deep relaxation

B. Pranamaya
Kosha

6. Breathing exercises
7. Breathing Kriya (rapid breathing practices)

8. Pranayama (slow breathing practices)

C1. Manomaya
Kosha: Raja
yoga

9. Practices of Dharana followed by Dhyana

10. Om meditation

C2. Manomaya
Kosha: Bhakti
yoga

12. Singing devotional songs
D. Vijnanamaya
Kosha i. Happiness analysis
ii. Sweet meditation
E. Anandamaya
Kosha

15. Work in blissful awareness of self-existence

11. Yogic counseling using concepts of pure love to the divine

13. Yogic counseling and lectures using concepts of Jnana yoga

2. Regulation of Pranic circulation
1. Reduces adiposity in specific parts with emphasis on
abdomen, hips, and arms
2. Trains mind to be stable and calm during stressed
condition

. Avoid exhaustion during and after the practice

. Improves metabolism

. Balances of vital energy

. Provides detoxification effect

. Breathing in names of animals offers fun for adherence

. Economizes the expenditure of vital force - to achieve
mastery with awareness over Prana flows
1. Provides mastery over cravings for junk foods and binge
cating habits

1
2
3. Re-gaining and restarting efficiency of body system
1
1
2
1

. Increases mindful eating
. Reduces stress
. Provides catharsis by cognizing the suppressed emotions

. Provide guidance in conflictions in mind
. Emotion culture through fun and devotion
. Gives right knowledge to achieve the required targets

2
1
1
2. Emphasizes the faith in reality
3
1
1
2. Enjoy eating healthy food

14. Yogic counseling and interactive lectures using concepts of 1. Teaches sense of duty in each act
Karma yoga - enjoy each moment of life by counting blessings 2 Maintain awareness under all circumstances

. Make to face examinations without stress and fear

Statistical analysis

Sixteen SMEs validated all the 40 practices. Lawshe’s
CVR was calculated for all the 40 items using the formula
CVR = (n, — N/2)/(N/2),5 wherein n_ = number of SME
panelists indicating “essential” and N = total number of
SME panelists. As per Lawshe’s significance table, the
value of CVR for 16 SMEs = 0.5 which means all items
with CVR >0.5 are valid and essential for the module.

Results

» Step 1: We presented the list of the needs of adolescents
with obesity to FGD; the final comprehensive list of
11 items evolved is tabulated in Table I

* Step 2: Table 2 shows basis of development of the
module with five yogic personality domains and
15 categories of practices; the benefits each component
would offer is also tabulated

* Step 3: Table 3 shows the list of 54 items that evolved
all groups of practices.

CVR was calculated for physical and breathing practices
only. Among them, 33 yoga practices [Table 4] with
CVR >0.5 were included in designed IYTM. Others
practices such as diet, meditation, counseling and lectures
on yoga were discussed in faculty group discussion (FGD)
meeting and were approved by all participants. Hence,
those were also included in IYTM.

Discussion

This study developed a validated module of integrated
yoga as a prelude to an RCT for obese adolescents. The
content validity was assessed in four steps. After enlisting
the needs of obese adolescents at their physical, mental,
emotional, spiritual, and behavioral levels, 15 categories
of yoga practices under five domains with yogic
scriptural basis (Annamaya — physical, Pranamaya — vital
energy, Manomaya - mental and  emotional,
Vijnanamaya — intellectual, and Anandamaya — spiritual and
behavioral) was tabulated. As a next step, 54 items of actual
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Table 3: List of 54 items that evolved all groups of practices

Domain Type of practice Name of practice CVR
A. Annamaya Diet Yogic diet Approved
Kosha: Raja Fasting in FGD
yoga Kriya Jala neti 0.34
Sutra neti 0.26
Vaman dhauti 0.6
Laghu Shankhaprakshalana 0.73
Trataka 0.43
Kapalabhati 0.875
Shithileekarana vyayamas Jogging with jumping: Backward, forward, and side with Mukha 0.875
(loosening practices) and Surya dhauti
Namaskar Backward and forward bending (Pashchaata Purstaata namana) 0.625
Side bending (Parshva Namana/Parshva Karshana) 0.75
Backswing (Prushtha Andolana) 0.75
Hip twist (Nitamba Vyavartana) —0.75
Hip rotation (Nitamba Chankramana) 0.5
Spinal stretch with folded legs (Baddha pada merudanda prasarana) 0.875
Bhunaman 0.75
Chakki Chalana stretch 0.5
Butterfly 0.75
Tiger stretch (Vyaghra Prasaarana) 0.625
Dhanurasana and Dhanurasana Swing 1
Surya Namaskar (5 dynamic and 1 slow) 0.875
Asanas in standing, prone, Ardha Kati Chakrasana 0.625
supine and sitting positions Padottanasana 0.25
Trikonasana 0.875
Parivritta Trikonasana 0.5
Vajarasana 0.75
Ushtrasana 1
Sasankasana 0.75
Vakrasana 0.5
Bhujangasana 1
Shalabhasana 0.875
Naukasana 0.75
Deep relaxation QRT (Sheeghra shaithilya tantra) 0.75
B. Pranamaya Breathing exercises Hands in and out breathing (Antar bahya Hastha chalana Shvasana) 0.375
kosha Hands stretch breathing (Hasta Prasaarana Shvasana) 0.625
Ankle stretch breathing (Gulf Prasaarana Shvasana) 0.75
Alternate leg raise breathing (Vyatyasa paadottana Shvasana) 0.625
Both leg raise breathing (Dwayam Padottanasana shvasana) 0.625
Side leg raising breathing (Paarshva Padottanasana shvasana) 0.25
Breathing Kriya (rapid breathing Dog breathing 0.40
practices) Rabbit breathing 0.75
Pranayama (slow breathing Nadi shuddhi 0.5
practices) Bhastrika 0.375
Surya AV 27rounds 4 times a day 0.75
Bhramari 9 round 0.375
Seetali/Seetkari/Sadanta -0.875
C1. Manomaya Practices of Dharana followed Nadanu Shandhan Approved
Kosha: Raja by Dhyana in FGD
yoga Meditation OM meditation (Omkar Dhyana)
C2. Manomaya Yogic counseling using concepts Lecture on Bhakti yoga
Kosha: Bhakti of pure love to the divine
yoga Singing devotional songs Bhajan session
Contd...
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Table 3: Contd...

Domain

Type of practice

Name of practice CVR

D. Vijnanamaya
Kosha

E. Anandamaya
Kosha

Yogic counseling and lectures

14. Yogic counseling and
interactive lectures

15. Work in blissful awareness
of self-existence

Lecture on Jnana yoga
Counseling
Yogic counseling

Karma yoga activity

FGD=Focused group discussion, CVR=Content-validity ratio, QRT=Quick relaxation technique

Table 4: IYTM practices with content validity ratio >0.5 and focused group discussion approved practices

Serial number

Name of practice

CVR
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43

Yogic diet Approved in FGD
Fasting

Vaman dhouti 0.6
Laghu Shankhaprakshalana 0.73
Kapalabhati 0.875
Jogging with jumping: Backward, forward and side with Mukha dhauti 0.875
Backward and forward bending (Pashchaata Purstaata namana) 0.625
Side bending (Parshva Namana/Parshva Karshana) 0.75
Backswing (Prushtha Andolana) 0.75
Hip rotation (Nitamba Chankramana) 0.5
Spinal stretch with folded legs (Baddha paada merudanda prasaarana) 0.875
Bhunaman 0.75
Chakki Chalana stretch 0.5
Butterfly 0.75
Tiger stretch (Vyaghra prasarana) 0.625
Dhanurasana and Dhanurasana swing 1
Surya Namaskar (5 dynamic and 1 slow) 0.875
Ardha Kati Chakrasana 0.625
Trikonasana 0.875
Parivritta Trikonasana 0.5
Vajarasana 0.75
Ushtrasana 1
Sasankasana 0.75
Vakrasana 0.5
Bhujangasana 1
Shalabhasana 0.875
Naukasana 0.75
QRT (Sheeghra shaithilya tantra) 0.75
Hands stretch breathing (Hasta Prasaarana Shvasana) 0.625
Ankle stretch breathing (Gulf Prasaarana Shvasana) 0.75
Alternate leg raise breathing (Vyatyasa paadottana shvasana) 0.625
Both leg raise breathing (Dwayam Padottanasana shvasana) 0.625
Rabbit breathing 0.75
Nadi shuddhi 0.5
Surya AV 27 rounds 4 times a day 0.75
Nadanu Shandhan Approved in FGD

OM meditation (Omkar Dhyana)
Lecture on Bhaktiyoga

Bhajan session

Lecture on Jnana yoga
Counseling

Yogic counseling

Karma yoga activity

FGD=Focused group discussion, CVR=Content-validity ratio, QRT=Quick relaxation technique
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yoga practices were selected and subjected to assessment by
16 subject experts in a focussed group discussion meeting.
Then, the CVR was calculated to develop the final list by
retaining all those items with CVR >0.5.

Advances in technology has resulted in children spending
their leisure time in television, mobiles, and ipads resulting
in sedentary lifestyle and childhood obesity since last two
decades.’”*! Low levels of physical activity are definitely
promoted by an automated and automobile-oriented
environment that is conducive to sedentary lifestyle.”!
Hence, weight management by changing sedentary lifestyle
of adolescents through yoga practices was the goal
of designing IAYT module for obesity in adolescents.
Urbanization leads to consumption of huge amount of
food items at home and at restaurants, plus consumption
of high-calorie food such as high-fat, low-fiber tfoods,
and intake of sweetened beverages that have been shown
to promote obesity."**!) Urbanization is only the external
cause of overeating. The root cause of overeating is a
form of stress resulting from demanding situations in
the academic and personal lifestyle among adolescents.
Regular practice of yoga, especially relaxation techniques,
reduces the risk of overeating. Meditation trains the mind
to search for happiness form inside instead of searching
outwardly. It also make the mind to enjoy cating healthy
food. The control over mind decreases the cravings toward
junk and fast food resulting in proper intake of high-fiber
and less-fat diet.

Yoga practices with CVR <0.5 was removed from IAYTM
[Table 5]. The reason for their CVR <0.5 could be these
practices are not focused and not having direct impact
on adolescent obesity. The principle of selection of yoga
practices is physical exercise along with relaxation of mind.
However, few texts on Hatha yoga lay more emphasis on
improving health through different yogic practices.[*?! This
module for obesity in adolescents reduces weight as it
provides exercise effect to ditferent parts of body, especially
arms, abdomen, hip, and thigh region. Muscle work out

Table 5: IYTM practices with content validity ratio <0.5

in body region reduces adipose tissues leading to weight
loss. It offers enough work out to burn excessive calories
that results in proper balance of calorie intake and energy
expenditure. Yoga practices provide deep relaxation to
internal body systems which is essential to regain normal
functioning of the system. Yoga also strengthens the mind
determination to adhere to healthy lifestyle.

Practices of Manomaya Kosha such as Bhajans (devotional
music) and lecture on Bhaktiyoga releases stress in mind with
relaxation. Practices of Vijnanamaya Kosha such as lecture on
Jnana yoga and counseling help to motivate children in right
direction towards success and their goal of life by clearing the
intellectual complexes and conflicts. Activity like Karmayoga
trains their mind to do work with the sense of duty and not as
the burden of life which leads to relaxed mind.

These yoga practices makes IAYTM unique from other
yoga modules.

Conclusion

¢ The yoga practices for IAYTM were designed as per
yoga texts and the experience of yoga experts

* The designed IAYTM was validated by 16 yoga experts
by using Lawshe’s content validity formula.

Strength and limitations

This study provides a validated yoga module for obesity
in adolescents. We did not conduct other validity and
reliability tests for obesity in adolescents. Furthermore,
all the panelists of SMEs were from the same school of
Yoga (S-VYASA, Bangalore, Karnataka, India). Further
study can be planned with reliability test on yoga module
for obesity in adolescents.
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Abstract

Background: Adolescent Obesity is causing serious public health concern and in many countries threatening
the viability of basic health care delivery. Many co-morbid conditions are seen in association with adolescent obesity.
Interventions based on Yoga principles are found to have effective solutions for adolescent obesity.

Aim: To evaluate the effect of the Yoga based intervention on anthropometric and physical assessments in
Adolescent Obesity.

Methods: RCT (Randomized Controlled Trial) was conducted on 53 obese adolescents for 40 days. Special
yoga based training Program was conducted for yoga group. Parameters like weight, Body Mass Index (BMI)
parameters, pulse rate, blood pressure, MAC (Mid Upper Arm Circumferences), Ac (Abdominal Circumference), Waist
Circumference (WC), HC (Hip Circumference) along with physical tests like sit ups and Flamingo balance tests were
assessed before and after intervention for both yoga and control groups. Within and between groups analyses of the
variables were analysed.

Result: The study showed significant reduction in weight, body mass index, Hip circumference, and total body
fat percentage, subcutaneous fat throughout the body in yoga group and percentage of improvement is more in yoga
group than that of control group.

Conclusion: Yoga based intervention is effective to reduced obesity in adolescent children with respect to
anthropometric and physical assessments.

identifies the fattest individuals correctly, with acceptable accuracy
at the upper end of the distribution like 85" or 95" percentile for age
and gender. In 1994, the Expert Committee on Clinical Guidelines
for Overweight in Adolescent Preventive Services recommended that
children whose BMI exceeds 30 kg/m?’ or is more than 95th percentile
for age and gender should be considered obese [5].

Keywords: Obesity; Adolescence; Yoga
Introduction
Adolescent obesity

Overweight and obesity are metabolic conditions in which abnormal
or excessive fat accumulation is found to impair health. In 2016, more
than 1.9 billion adults aged 18 years and older were overweight. Of these
over 650 million adults were obese. The worldwide prevalence of obesity
nearly tripled between 1975 and 2016. The prevalence of overweight
and obesity among children and adolescents aged 5-19 years has risen
dramatically from just 4% in 1975 to just over 18% in 2016. The rise has
occurred similarly among both boys and girls: in 2016 18% of girls and

BMI is a fairly reliable indicator of body fatness for most people.
BMI does not measure boy fat directly, but research has shown that
BMI correlates to direct measures of body fat. BMI can be considered
an alternative for direct measures of body fat. Additionally, BMI is
an inexpensive and easy-to-perform method for screening for weight
categories that may lead to health problems. Measuring children’s BMI

19% of boys were overweight [1]. Obesity leads to adverse impacts on
physical as well as psychological functions of the person. Energy-dense
overeating, nutrient-poor foods and a sedentary lifestyle have led to an
epidemic of obesity all over the world. Apart from physical problems
there are issues which affect psychological well-being of an individual
[2]. Children in low- and middle-income countries are more prone to
inadequate pre-natal, infant and young child nutrition. At the same
time, they are exposed to high-fat, high-sugar, high-salt, energy-dense,
micronutrient-poor foods. These dietary patterns in conjunction with
lower levels of physical activity, result in sharp increases in childhood
obesity while under nutrition issues remain unsolved [3].

Assessment of obesity in adolescence

Obesity is a commonly used term with a wide range of meanings
with no widely accepted diagnostic definitions or cut-off points are
available for children. Mean body fat percentages and percentile curves
are available for children 5 to 18 years of age [4]. Several studies have
recommended BMI as the preferred measure for evaluating obesity
among adolescents 2 to 19 years of age. BMI can be correlated strongly
with body fat percentage as it is associated weakly with height, and it
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regularly is the first step to maintaining a healthy weight. BMI being an
important variable, the full body sensor, composition monitor and scale
is used to calculate BMI and other BMI parameters. Full Body Sensing
provides a comprehensive understanding of the body composition. The
BMI machine calculates the estimated values for body fat percentage,
skeletal muscle percentage, resting metabolism and subcutaneous fat in
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different body parts like arms, trunk, and legs using the BI (Bioelectrical
Impedance) Method. The monitor also calculates the BMI (Body Mass
Index) and body age as well as weight. Resting metabolism is the energy
required to maintain vital functions. The total amount of energy used
by the body in a typical day contributes resting metabolism (60%-70%),
daily activity metabolism (20%-30%) and diet-induced thermogenesis
(10%). If less energy is consumed by resting metabolism that can be
consumed by daily activity metabolism. Percentage of subcutaneous
fat and skeletal muscles are inversely proposal to each other. Skeletal
muscle is the type of muscle that can see and feel. Building skeletal
muscle can help prevent rebound weight gain. The maintenance and
increase of skeletal muscle is closely linked to resting metabolism rate.

Along with BMI, waist circumference in children provides a better
estimate of visceral adipose tissue [6,7]. Alternative measures that
account for fat distribution include abdominal circumference, hip
circumference and mid arm circumference. EUROFIT tests are also one
of the assessment tools in adolescent obesity to check physical fines. The
measurement of physical fitness for each child helps them to develop
positive attitudes towards their bodies and get information about their
physical status [8]. Handgrip strength, standing broad jump, flexed
arm hang, sit-ups, sit-and-reach and Flamingo balance tests are few
EUROFIT tests out of which sit-ups and Flamingo balance tests are
significant in adolescent obesity.

Yoga for adolescent obesity

A study consisted of 709 healthy children (with mean age=8.9
+ 1.6 years) suggest that overweight and obesity are limiting factors
for fitness performance in adolescence. Interventions promoting
children’s health should, ideally, begin early in life and involve
measures that simultaneously improve fitness and lower fatness [9].
Yoga is widely recognized as an effective tool in maintaining a healthy
lifestyle resulting as a vaccine against lifestyle related disorders [10].
According to a study of effect of aerobic & resistance exercise on
physical fitness conducted on 60 adolescent obese participants in
Karnataka (India), aerobic and resistance exercise in combination
reduces fat significantly [11]. But only physical activity has limited
scope of correcting the causes of obesity in preadolescence. Other than
physical causes like lack of physical exercise, genetic and sedentary
lifestyle there are few psychological causes of obesity like low self-
esteem, depression, failures to cope up to demanding situations are also
not uncommon. The negative experiences in school and at home leads
to lower self-esteem found in childhood obesity [12]. Home, child care
centre, school, and community environments can influence children's
behaviours related to food intake and physical activity also which is a
contributing factor of causes of obesity [13]. Along with this, increasing
academic stress is also a contributing factor in causes of obesity [14].
Any form of physical activity having limited scope to manage this
supportive cause of obesity can manage weight for short duration but
fails to provide long termed constant impacts in preadolescence obesity.
Whereas Yoga based programs have a wider impact on body, mind,
habits, perception and cognition also.

In one month randomized control trial of impact of Yoga on self-
esteem in 44 adolescent participants in Hardwar (India), it is noted that
the level of self-esteem has significantly increased with experimental
group [15]. Yoga lays great significance on strengthening inherent
defensive mechanisms of human body and mind. It develops immunity
and resistance in human body and helps the body and mind in attaining
homeostatic balance. The strengthening of defence mechanism and
harmony between mind and body prevents causes of psychosomatic
disorders like obesity. The aim of yoga therefore is also the attainment
of physical, mental, social and spiritual health [16]. A study conducted
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on Effect of yoga and physical exercise on physical, cognitive and
emotional measures in 98 school children, it is observed that Physical
exercise and yoga have different ways of influencing physical fitness,
cognitive performance and self-esteem. Both ways showed significant
improvements in tests for physical fitness [17]. But, this study has
two independent groups without control group and represents
geographically north part of India. The findings could be the possible
effects of the two interventions, with a degree of uncertainty due to the
absence of a control group. There was a need to check generalizability of
the findings in a sample drawn from diverse geo-graphical and cultural
backgrounds with control group. So, current study was designed to
evaluate the effect of validated and feasible yoga based intervention on
anthropometric and physical assessments in Adolescent Obesity.

Methods

The complete study has been approved by ethical committee of
Swami Vivekananda Yoga Anusandhan Samsthana, Bangalore (Figure
1). 1400 students including both genders were screened from age of 9
year to 14 year (standard 5 to 9) in one of the reputed school in Pune
city of Maharashtra state in India. Height, weight and BMI of all the
students were recorded and obese participants (Figure 2) having BMI
>95" percentile were included who were ready to participate in the
study with written consent. Participants having any physical disability,
any psychosomatic disorder, consuming any medical drugs and
exposed to yoga within last 6 months were excluded from the study.
All the participants are randomly divided in two groups. Yoga group
(n=30) and control group (n=30). RCT (Randomized Controlled Trial)
was conducted on 60 obese adolescents for 40 days. Special yoga based
training Program was conducted for yoga group. Yoga intervention
was consisting of specially designed and validated yoga protocol of 60
minutes duration which included set of loosening exercises, asanas,
pranayamas, suryanamskara, breathing practises and meditation.

This intervention was conducted for 5 days a week for 40 days. 4
sessions of chanting, Karmayoga, Yoga counselling was also provided.
Participants of Yoga group were regular in throughout the intervention
and maintained 90 percent of attendance. Control group was under
observation with normal routine. The diet regulation was only provided
for both yoga and control group in order to acquire uniform base with
respect to diet. Parameters like weight, pulse rate, blood pressure, MAC
(Mid Upper Arm Circumferences), AC (Abdominal Circumference),
WC (Waist Circumference), HC (Hip Circumference) along with
physical tests like sit ups per minute and Flamingo balance test were
assessed before and after intervention for both yoga and control groups.
Body Mass Index (BMI) parameters like total body fat percentage,
resting metabolism, subcutaneous fat and muscle percentage of
whole body, arms, trunk and legs region also calculated using Body
composition monitor Model HBF-701 before and after intervention
for both yoga and control groups. In yoga group, there were 5 drop
outs and from control group 2 children were absent for post parameter
collection.

Statistical Analysis

The data was analysed using SPSS software 20 version. Normality
test was done using Shapiro Wilk test. The paired sample t test was
conducted for pre & post variables which were found normally
distributed for both the groups. For not normally distributed variables,
Wilcoxon signed ranks test was done. Between groups analysis was
done using independent sample t test for the post values of both the
groups.
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Total no. of students screened: - 1400
(both gender of age 9 s)
No. of students enrolle d fi
-- According to inclusion ritena
--Ri ed written consent -- Not received written consent
No. of stud No. of studentsin
3 control group =30
Figure 1: Flow chart of group formation for intervention.
NO. | GROUP YOGA | CONTROL
BMI Percentile 1 Gender Male  Female =~ Male = Female
95 | | 13 17 | 14 16
2 Average Age (years) 1M1+14 11+13
3 Average Height (cm) 152.91+ 6.97 152.71£9.18
g5t 4 Average Weight (Kg) 63.86 + 15.52 62.39 + 14.21
5  Average BMI (Kg/m?) 27.16 +5.04 26.43 +3.53

10 +——+—+—+—+—t+—+—+——+—+—+—+—+—+—+—+
2 3 45678 910112131415 1617 181920
Age (yrs)
Figure 2: Body Mass Index for age percentile.
Results

The baseline demographic data of age and height of the yoga
and control group is described in Table 1. Results of within group
analysis of Yoga group are given in Table 2. Parameters like abdominal
circumference, waist circumference, hip circumference, total body
fat percentage, trunk subcutaneous fat, trunk muscle percentage,
legs subcutaneous fat, legs muscle percentage and situps per minute
were normally distributed. Hip circumference (p=0.001), total
body fat percentage (p=0.001), trunk subcutaneous fat (p=0.005)
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Table 1: The baseline demographic data of age and height of the yoga and control
group.

and legs subcutaneous fat (p=0.03) reduced significantly whereas
abdominal circumference (p=0.376) reduced but without significance.
Trunk muscle percentage (p=0.021) increased significantly. Waist
circumference (p=0.553) increased but without significance. Whole
body muscle percentage (p=0.076) and legs muscle percentage
(p=0.187) increased but without significance. Number of situps per
minute (p=0.566) is decreased but without significance.

Parameters like weight, BMI, mid arm circumference, pulse rate,
systolic blood pressure, diastolic blood pressure, resting metabolism,
whole body subcutaneous fat, arm subcutaneous fat, arm muscle
percentage and flamingo balance test were not normally distributed.
Weight (p=0.018), BMI (p=0.001), whole body subcutaneous fat
(p=0.01), arm subcutaneous fat (p=0.021) reduced significantly whereas
systolic blood pressure (p=0.30), diastolic blood pressure (p=0.087) and
mid arm circumference (p=0.474) reduced but without significance.
Muscle percentage of arms (p=0.042) increased significantly whereas
pulse rate (p=0.597), Flamingo balance test (p=0.065) increased but
without significance.

A result of within group analysis of Control group is given in
Table 3. Parameters like abdominal circumference, waist circumference,
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No. Variable Mean (Pre) Mean (Post) t/z value p value
1 Weight 63.86 + 15.52 63.14 + 15.28 2.359° 0.018
2 BMI 27.16 +5.04 26.47 +4.85 3.344° 0.001"

3 Pulse rate 955+ 11.7 97.37 +14.48 0.529* 0.597
4 Systolic blood pressure 125.16 + 11.06 122.87 £+ 13.42 1.037* 0.30
5 Diastolic blood pressure 81+6.83 77.26 +17.63 1.7122 0.087
6 Mid arm circumference 11.23+1.03 11.07 £ 0.93 0.716° 0474
7 Abdominal circumference 35.89 +3.69 35.513.77 0.902° 0.376
8 Waist circumference 37.65+4.48 37.77 £ 4.81 0.602" 0.553
9 Hip circumference 39.49+4.63 38.21+4.71 3.68° 0.001"

10 Total body fat percentage 29.83 £ 3.46 27.76 £2.72 4.40° 0.001"

11 Resting metabolism 1382.83 + 205.34 1404.33 + 263.73 1.33¢ 0.183

12 Subcutaneous fat (Whole body) 25.57 £ 5.58 21.96 +4.32 2.57° 0.01"

13 Muscle percentage (Whole body) 27.13+3.51 28.26 +2.89 1T 0.076

14 Subcutaneous fat (Arms) 39.23 £ 8.58 34.62 +6.47 2.315° 0.021~

15 Muscle percentage (Arms) 31.01£6.78 33.98 +5.07 2.032° 0.042"

16 Subcutaneous fat (Trunk) 22.21+5.35 19.23 +3.29 3.085" 0.005~

17 Muscle percentage (Trunk) 20.58 +2.97 21.55 £ 2.20 2.480° 0.021"

18 Subcutaneous fat (Legs) 38.35+8.27 34.27£6.29 2.307° 0.03"

19 Muscle percentage (Legs) 4194+521 4394 +4.65 1.359° 0.187

20 Sit ups 32.95+7.02 31.5+£9.38 0.582° 0.566

21 Flamingo Balance test 60.70 + 37.07 65.75 + 38.48 1.845a 0.065

“Wilcox test
“Paired sample t test
‘significant at 0.01
~significant at 0.05
Table 2: Result of within group analysis of Yoga group (n= 25).

No. Variable Mean Pre value Mean Post value t value p value
1 Weight 62.39 + 14.21 62.8 £ 14.73 1.646° 0.100
2 BMI 26.43 +3.53 26.82 + 3.58 0.108® 0.914
3 Pulse rate 95.07+12.77 93.85 +11.31 0.781® 0.435
4 Systolic blood pressure 125.96 + 18.54 119.25+ 13.68 2.596° 0.009"
5 Diastolic blood pressure 83.71+£9.78 77.5+8.05 2.90° 0.004"
6 Mid arm circumference 11.21+£1.37 11.35+ 1.42 1.160° 0.246
7 Abdominal circumference 35.51 +3.27 35.42+3.28 0.348° 0.730
8 Waist circumference 36.50 + 3.01 36.99 + 3.67 1.192° 0.244
9 Hip circumference 38.84 £ 3.71 38.57 +3.93 1.240° 0.226
10 Total body fat percentage 29.02+2.65 28.96 +2.17 0.157° 0.876
1 Resting metabolism 1369.25 + 218.60 1388.33 + 238.43 1.287¢ 0.198
12 Subcutaneous fat (Whole body) 24.80+5.11 22.75+4.56 1.150* 0.250
13 Muscle percentage (Whole body) 27.20 £ 3.06 28.12+293 1.0592 0.290
14 Subcutaneous fat (Arms) 38.90 £ 8.16 36.02+7.03 0.997° 0.319
15 Muscle percentage (Arms) 30.62+7.27 33.47 £6.61 1.261° 0.207

16 Subcutaneous fat (Trunk) 21.34£4.32 20.07 +3.52 1.359° 0.186
17 Muscle percentage (Trunk) 20.87 £ 2.40 21.2 + 2.08 0.806° 0.427

18 Subcutaneous fat (Legs) 38.75+ 8.81 3592+7.71 1.439° 0.162

19 Muscle percentage (Legs) 42.06 +4.94 43.78 +4.95 1.128° 0.270

20 Sit ups 30.21+8.74 26.78 +7.36 2.419° 0.023"

21 Flamingo Balance test 72.17 £ 56.41 91.89 + 58.65 1.173¢ 0.241

“Wilcox test

Paired sample t test
“significant at 0.05

Table 3: Result of within group analysis of Control group (n=28).

hip circumference, total body fat percentage, trunk subcutaneous fat,
trunk muscle percentage, legs subcutaneous fat, legs muscle percentage
and sit ups per minute were normally distributed. Number of sit ups
per minute (p=0.023) decreased significantly whereas abdominal
circumference (p=0.730), hip circumference (p=0.226), total body
fat percentage (p=0.876), trunk subcutaneous fat (p=0.186) and legs
subcutaneous fat (p=0.162) reduced but without significance. Waist
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circumference (p=0.244), trunk muscle percentage (p=0.427) and legs
muscle percentage (p=0.270) increased but without significance.

Parameters like weight, BMI, mid arm circumference, pulse rate,
systolic blood pressure, diastolic blood pressure, resting metabolism,
whole body subcutaneous fat, arm subcutaneous fat, arm muscle
percentage and flamingo balance test were not normally distributed.
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No. Variable Y"f::(;’s‘;”” °°"::;' %’f"" tvalue p value
Pre Post Pre Post
1 Weight 63.86 £ 15.52 63:14:2i12.26 62.39 £ 14.21 62.8+14.73 0517 0.60
2 BMI 27.16 +5.04 26.47+ 4585 2643353 26.82+3.58 0.053° 0.95
3 Pulse rate 955+ 11.7 97.37 + 14.48 95.0712.77 93.85 +11.31 1.052° 0.29
4 Systolic blood pressure 12516+11.06 | 12287+1343 | 12596:1854 | 119.25% 1368 0.883° 0.37
5 Diastolic blood pressure 81+6.83 76.95+8.79 83.71£9.78 7754805 0.330° 0.74
6 Mid arm circumference 11.23£1.03 11.07 £ 0.93 11.21+£1.37 11.35+1.42 0.027 0.97
7 Abdominal circumference 35.89 +3.69 355 £3.77 3551 £3.27 35.42+3.28 0.530° 0.05°
8 Waist circumference 37.65+4.48 3777+ 481 36.50 £ 3.01 36.99 £ 3.67 0593 0.79
9 Hip circumference 30.49£4.63 3821+ 471 38.84£3.71 3857393 24790 0.54
10 Total body fat percentage 20.83 +3.46 2776272 20.02+2.65 28.96 £ 2.17 3.236° 0.92
1 Resting metabolism 13828320534 14043326333  136925:21860 1388.33:23843  0579° 0.56
12 Subcutaneous fat (Whole body) 25.57 +5.58 21.964.32 24.80 £ 5.11 22.75+4.56 0.606° 0.54
13 Muscle percentage (Whole body) 2713351 28.26+2.89 27.20+3.06 28.12+2.93 0.036° 0.97
14 Subcutaneous fat (Arms) 39.23+ 858 3462647 38.90 £ 8.16 36.02£7.03 0383 0.70
15 Muscle percentage (Arms ) 31.01:6.78 33.985.07 30.62£7.27 33.47 £ 6.61 0.330¢ 0.74
16 Subcutaneous fat (Trunk) 2221535 19.23+3.29 21.34£4.32 20.07 £3.52 12410 0.88
17 Muscle percentage (Trunk) 20.58 £ 2.97 21554220 20.87 +2.40 212 £ 2.08 1637 0.36
18 Subcutaneous fat (Legs) 38.35 £ 8.27 3427629 3875 8.81 3592+7.71 -0.278° 0.77
19 Muscle percentage (Legs) 4194 +5.21 4394 +465 42.06 +4.94 43.78 +4.95 -0.701® 0.14
20 Sit ups 32.95+7.02 315£9.38 3021874 26.78 £7.36 0,942 0.09
21 Flamingo Balance test 60.70 + 37.07 65.75 + 38.48 7217 £ 56.41 91.89 £ 58.65 1.568° 0.1

aMann-Whitney U test
bindependent samples t-test
=significant at 0.05

Table 4: Result of In between group analysis.

Systolic blood pressure (p=0.009), diastolic blood pressure (p=0.004)
reduced significantly whereas pulse rate (p=0.435), whole body
subcutaneous fat (p=0.250), arm subcutaneous fat (p=0.319) reduced
but without significance. Weight (p=0.100), BMI (p=0.914), mid arm
circumference (p=0.246), resting metabolism (p=0.198), whole body
muscle percentage (p=0.290) and Flamingo balance test (p=0.241)
increased but without significance.

Analysis of in between Yoga and control group states that
abdominal circumference of Yoga group is decreased significantly than
that of Control group (p=0.05). Weight, BMI, mid-arm circumference,
hip circumference, total body fat percentage, subcutaneous fat of whole
body, arm, trunk and legs has been reduced more in Yoga group than that
of Control group but without significance. Number of situps, systolic
blood pressure and diastolic blood pressure is decreased in control
group more than that of Yoga group but without significance. Pulse rate
is found to be increased in Yoga group whereas that of control group
is reduced but without significance. Waist circumference is increased
more in control group than that of Yoga group but without significance.
Resting metabolism, muscle percentage of whole body, arm, trunk and
legs are increased more in Yoga group than that of Control group but
without significance. Flamingo balance test has been increased more in
control group than that of Yoga group but without significance.

Discussion

Obesity especially abdominal is related to academic achievement
and cognitive functions in children. Visceral adipose tissues have
negative impact on cognitive functions leading to academic decrease
among children with obesity because of its dangerous metabolic nature
[18].

Excessive adipose tissue also affects the physical inactivity leading
to psychological increased sensitivity. These childhoods obesity leaded
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poorer cognitive function results in decreased measures of intra
individual response, even after accounting for intellectual abilities,
aerobic fitness [19]. So focus of this study_was to evaluate the yoga
based validated intervention on anthropometric and physical variables
in adolescent Obesity [20]. Specific anthropometric and physical tests
are selected as variables were selected in order to conserve comfort and
convenience of the participants with average age of 11 + 1.4 years. Hip
circumference, total body fat percentage, subcutaneous fat of trunk
and legs whereas these parameters are reduced in control group but
without significance. Subcutaneous fat reduction leads to significant
increase of muscle percentage of trunk and leg region. This provides
evidence of efficacy of validated yoga based intervention on reduction
of adipose tissues in hip, trunk and leg region resulting in reduction
of total body fat percentage and overall body weight. Abdominal
circumference is reduced significantly in Yoga group and without
significance in control group. Yoga group has improved significantly
better in this parameter than control group. Yoga intervention practices
like dynamic surya namaskara, asana, loosening practices are focused
to reduced abdominal adipose tissue. According to one RCT, yoga
intervention had moderately strong positive effects on anthropometric
variables in women with abdominal obesity. Yoga is safe in women and
can be recommended as a technique for combating abdominal obesity
in women [21]. Our study provides eficacy of Yoga in same concern in
adolescent population. Yoga improves emotional wellbeing in children.
The mechanisms underlying these benefits have not been clearly worked
out and may involve complex neuro-chemical changes and modified
functioning of brain areas within the limbic circuit. Physical activities
of control group was not monitored and compared with test group. This
is limitation of the study.

Conclusion

Yoga based intervention is effective to reduced obesity in adolescent
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children with respect to anthropometric and physical assessments. This
study provides evidence to prove efficacy of Yoga to manage increased
subcutaneous adiposity in trunk, hip and leg region resulting in weight
reduction in adolescent children.
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6.3 FEASIBILITY STUDY OF INTEGRATED YOGA MODULE IN OVERWEIGHT
AND OBESITY

International Journal of Complementary and

Alternative Medicine

Feasibility Study of Integrated Yoga Module in Overweight & Obese Adolescents

> Background :-
Yoga has been known to have stimulatory or inhibitory effects on the metabolic
parameters and to be uncomplicated therapy for obesity. Adolescence are more prone to
get obese due to lack of physical activity making them more sedentary.

> Aim:-
To identify feasibility of validated Integrated Approach of yoga Therapy module
(IAYTM ) for Obesity in adolescents.

» Method:-
RCT (Randomized Controlled Trial) was conducted on overweight & obese adolescents.

Special yoga training was conducted for yoga group. Parameters like weight, Body Mass Index
(BMI), pulse rate , blood pressure, MAC (Mid Upper Arm Circumferences), Waist
Circumference (WC), HC (Hip Circumference), Fasting blood sugar, total cholesterol, High-
density lipoproteins, low-density lipoproteins, very low-density lipoprotein & Sr. triglycerides
were assessed before and after intervention for both yoga and control groups. Within and
between group analysis of the variables were carried out .

> Result :-

The study showed significant reduction in weight, body mass index, very low-density
lipoprotein & Sr. triglycerides , circumference & Serum cholesterol in yoga group & percentage

of improvement is more in yoga group than that of control group.

> Conclusion:-
Integrated Approach of yoga Therapy module (IAYTM ) is effective in management of

weight , serum triglyceride & very low - density lipoprotein in adolescent obesity.
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» Keywords :- Integrated Approach of yoga Therapy module (IAYTM ), Obesity,
Adolescence, Yoga, Feasibility.

Introduction

Obesity is a medical condition in which excess body fat has accumulated to the extent that
it may have a negative effect on health.!'! Energy-dense overeating, nutrient-poor foods and a
sedentary lifestyle have led to an epidemic of obesity all over the world."*! Apart from physical
problems there are issues which affect psychological well-being of an individual. Depression is
the commonest psychological co-morbidity of obesity. A wide range of treatment options are
available for obesity but, balanced nutrition diet and regular physical activity are considered to
be the safest and the easiest option."”! Obesity is most commonly caused by a combination of
excessive food intake, lack of physical activity, and genetic susceptibility.!'*! Authorities view
it as one of the most serious public health problems of the 21st century."”! According to WHO,

UNICEF & CARE it is one of the most neglected public health problem in recent years (i,

Adolescence is a transitional stage of physical and psychological human development
that occurs between the age of 13 and 19 years '’} Overweight or obese children are likely to
remain so in adulthood and are also at high risk of developing non communicable diseases like
diabetes, hypertension, cardiovascular diseases and cancers ["°' The prevalence of overweight
and obesity in children has dramatically increased over the past two decades "' In 2010, 43
million children were overweight or obese —35 million of whom lived in developing countries-
and this number is expected to reach 60 million by 2020 " Two systematic review papers
[12,13]

and one clinical review paper " suggest that yoga has beneficial effects on mental

and physical health in children and adolescents.

Yoga has emerged as one of the evidence-based practice in past decade. According to
national surveys, yoga practice has increased, with over 10 million Americans practicing yoga
for health reasons in 2002 and over 13 million in 2007.1%7). Stress-related diseases seems to be
an appropriate indication for yoga therapy as large number of literature supports the

same.'*Different schools of yoga have varying proportions of physical, breathing, and mind

2
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activities executed through varied practices. Most of these studies found a varied range of
positive benefits on obesity. They have a common objective of voluntary mastery over the

modifications of the mind."”

In order to provide a yoga for adolescent obesity , we have designed & developed an
integrated yoga module for Obesity in adolescents from authentic Yoga texts which was result
of group discussion of 16 subject matter experts . The module has been checked for content
validity by using Lawshe’s content validity ratio. This study is accepted for publication in
another publication . Now before going for a proper randomised trial control in larger population
,it need to be checked for feasibility on pilot basis. This study is designed to provide feasibility
of Integrated Yoga Module in overweight & obese Adolescents. It also aims to objectively and
rationally uncover the strengths and weaknesses of the module. ' It evaluates the project's

potential for success.
Materials and Methods

Two armed perspective RCT (Randomized Controlled Trial) was conducted for
Imonth on overweight & obese adolescent subjects of a residential school in Sangamner , Pune,
Maharashtra , India who did not had any exposure to Yoga previously. Adolescents having any
physical disability ,any medical disorder or complication were not included in the study. 100
students were screened & 23 overweight & obese adolescents (15 male and 8 female having
BMI above 85 percentile ) between 11 & 17 years of age were selected for the study. They were
allocated into two groups ( Yoga n=14 and control n=9 ). Signed informed consent was obtained
from all participants and their parents or guardians in the prior stage of intervention.

The Integrative Yoga Therapy module for obesity in adolescent consisting of

Asanas, Pranayama, Relaxation and Meditation techniques were introduced in a step by step
manner. Each session of the intervention was for 60 minutes for five days in a week for 1 month.
The control group continued regular activities and no specific physical activity was given . All
the participants received same type of meal throughout the month and was continuing their
school physical & academic activities like sports or physical education. All the participants were
assessed for weight, BMI, pulse, blood pressure, mid-arm circumference waist circumference,
hip circumference , fasting blood sugar, serum total cholesterol, high-density lipoprotein , low-

density lipoprotein , very low- density lipoprotein , serum triglycerides respectively at baseline
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and after 1-month of the intervention. All the 23 adolescents completed the intervention. There

were no adverse effects observed during the study period.

Statistical Analysis

The data was analysed using SPSS software 20 version. Normality test was done using Shapiro
Wilk’s test. The paired sample t test was done for pre & post on all the variables which were
found normally distributed for both the groups. Between group analysis was done using
independent sample t test for the post values of both the groups. For variables that not normally

distributed, Wilcoxon signed ranks test was done.

Results

The baseline demographic data of age and height of the yoga and control group are given in

Table 1.

Table 1 : Baseline data of age and height.

Variables Yoga Gr. n=14 Control Gr. n=9
Age 1421 +£1.84 1522 +£1.09
Height 1.64 +£0.09 1.66 +=0.09

The average age of Yoga group was 14.21 + 1.84 and that of control group was 15.22 + 1.09.
The average height of Yoga group was 1.64 =+ 0.09and that of control group was 1.66 + 0.09.
The minimum age in yoga group was 11 years whereas that in control group was 14 years and
the maximum age in both group was 17 years . The minimum height in yoga group was 1.51
meter and that of control group was 1.54 meter . The maximum height in yoga group was 1.85

meter and that of control group was 1.75 meter .

Results of within group analysis of the normally distributed variables of Yoga group are given
in Table 2.
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Table 2 : Within group analysis results ( Parametric test ) of yoga Group. (n=14)

Variables Pre Post T Sig.
Weight 81.64+13.79 | 7899 +13.47 7.29 0.000%**
Systolic blood pressure 124.57 £10.18 | 121.85+7.87 1.84 0.08
Diastolic blood pressure 81.74+12.28 |78.21+8.54 2.71 0.01*
Mid arm circumference 30.20 +2.34 31.67+1.68 -2.80 0.01*
Waist circumference 100.5+9.81 99.21 +8.57 0.77 0.45
Fasting blood sugar 75.61 £7.06 70.49 + 8.46 2.06 0.05*
HDL 40.25+2.64 40.05 + 1.89 0.32 0.75
Triglycerides 115.85+30.07 | 104.54 £32.27 |4.02 0.001**
VLDL 23.19+6.03 20.90 + 6,45 4.15 0.001**

*Significance at the level of 0.05

**Significance at the level of 0.001

Weight, blood pressure, mid-arm circumference, waist circumference, fasting blood sugar, ,

high-density lipoprotein , very low- density lipoprotein , serum triglycerides were normally

distributed in Yoga group. There is significant reduction in weight ( p = 0.000 ) , diastolic blood
pressure ( p =0.018 ), fasting blood sugar ( p = 0.059 ), very low- density lipoprotein ( p =0.001
) , serum triglycerides ( p=0.001 ) after intervention. There is significant increase in mid-arm
circumference (p = 0.01 ). There is non-significant reduction in systolic blood pressure ( p =

0.08 ), waist circumference (p = 0.45) & high-density lipoprotein (p=0.75).

Results of within group analysis of the not normally distributed variables of Yoga group are

given in Table 3.

Table 3 : Within group analysis results (Non- Parametric test ) of Yoga group (n=14)
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Variables Pre Post Z Sig.
BMI 30.17 £4.37 29.19+4.26 -3.29 0.001**
Pulse rate 77.35 +4.60 75.35+4.76 -2.07 0.038*
Hip circumference 109.27 £11.98 | 108.08 +£12.03 | -2.55 0.011*
Sr. cholesterol 107.61 £30.54 | 97.90 +20.23 -2.10 0.035%*
LDL 44.16+29.29 | 36.93 +£20.42 -1.16 0.245

*Significance at the level of 0.05

**Significance at the level of 0.001

BM]I, pulse rate, hip circumference , serum total cholesterol, low- density lipoprotein were not
normally distributed in Yoga group. There is significant reduction in BMI ( p = 0.00 ), pulse rate
(p=0.03), hip circumference (p=0.01), serum total cholesterol ( p=0.03 ). There is non-

significant reduction in low- density lipoprotein ( p =0.24 ).

Results of within group analysis of the normally distributed variables of control group are given

in Table 4.

Table 4 : Within group analysis results (Parametric test ) of Control group (n=9)

Variables Pre Post T Sig.

Weight 75.11 £10.11 75.36 £10.46 -0.495 0.634
BMI 26.87+1.71 26.97 +1.99 -0.522 0.616
Systolic blood pressure 131.11 £10.89 | 127.44 +6.02 1.584 0.152
Diastolic blood pressure 85.33 +£8.26 82.33 £5.61 2.250 0.055
Waist circumference 93.86 +5.95 94.47 +5.50 -0.514 0.621
Fasting blood sugar 74.55+5.20 74 +£9.63 0.194 0.851

6
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Sr. cholesterol 94.89+10.06 |91.66+8.13 0.260 0.260
HDL 41.80+ 1.63 42 85+ 1.86 -3.088 0.015%*
Triglycerides 11098 +21.38 | 94.88 £11.68 3.437 0.009*
LDL 30.89+12.07 29.82+9.92 0.331 0.749
VLDL 22.19+4.27 18.97 £2.33 3.438 0.009*

*Significance at the level of 0.05

Weight, BMI,blood pressure, waist circumference, fasting blood sugar, Serum cholesterol,
shigh-density lipoprotein , low- density lipoprotein, very low- density lipoprotein , serum
triglycerides were normally distributed in control group. There is significant reduction in high-
density lipoprotein ( p=0.15), serum triglycerides ( p =0.009 ) & very low- density
lipoprotein ( p = 0.009 ). There is reduction in weight ( p =0.634 ), BMI ( p=0.616 ), systolic
blood pressure (p =0.152 ) , diastolic blood pressure ( p =0.055 ), waist circumference (p =
621 ),fasting blood sugar ( p = 0.851 ), serum total cholesterol ( p =0.260 ) & low- density
lipoprotein ( p = 749 ) but without significance.

Results of within group analysis of the not normally distributed variables of control group are

given in Table 5 .

Table 5 : Within group analysis results ( Non - Parametric test ) of Control group (n=9)

Variables Pre Post Z Sig.
Pulse 71.33 £4.60 69.88 +5.10 -1.219 0.223
Midarm circumference 29.61 £2.11 31.89+1.48 -2.433 0.015%*
Hip circumference 107.03 £ 3.61 106.92 £3.93 -0.105 0.916

*Significance at the level of 0.05

Pulse rate, Mid arm circumference & hip circumference were not normally distributed in control
group. There is significant increase in Mid arm circumference ( p =0.015 ). There is reduction

in pulse rate ( p =0.223 ), & hip circumference ( p =0.916 ) but without significance.

7
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Between group analysis results are given in Table 6 .

Table 6 : Between group analysis results

Variables Yoga Gr. Control Gr. T Sig. | Diff. in % of
I
(n=14) (n=9) mprovement
Post % of | Post % of
Mean Impr | Mean Improv
ovem ement
ent
Weight 78.99 3.24 75.36 -0.34% | .684 501 |3.58
[
+13.47 A +10.46
BMI 29.19 325 26.97 -0.35% | 1.457 | .160 | 3.61
0,
+4.26 % +1.99
Pulse 7535 2.58 69.88 2.02% |[2.612 |.016 |0.56
0, *
+4.76 % +5.10
Sys. BP 121.85 | 2.17 127.44 2.79% |-1.810 | .085 |-0.61
0,
+7.87 A +6.02
Dia. BP 78.21 4.28 82.33 3.51% | -1.275| .216 |0.76
0,
+8.54 < +5.61
MAC 31.67 -4.86 |31.81 -742 % | -203 | .841 |2.55
0,
+1.68 o +1.48
8
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wC 99.21 1.28 94.47 -0.64 % | 1.468 | .157 |1.92
0,
+8.57 - +5.50
HC 108.08 | 1.08 106.92 0.09 % | .277 .785 10.98
0,
+12.03 o +3.93
FBS 70.49 6.76 74 0.74% |-918 |.369 |6.02
[}
+8.46 & +9.63
Sr. Cholesterol | 97.90 9.02 91.66 340% | .875 391 | 5.61
0,
+20.23 & +8.13
HDL 40.05 0.48 42.85 -2.51 % | -3.487 | .002 | 3.00
0, ¥
+1.89 A) +1.86
Sr. Triglycerides | 104.54 | 9.76 94.88 14.50 856 401 | -4.74
0, o,
£32:27 A +11.68 a
LDL 36.93 16.36 | 29.82 3.45% | .968 344 11291
0,
+20.42 A +9.92
VLDL 20.90 9.87 18.97 14.51 857 401 | -4.64
0, 0,
+6.45 L +£2.33 %

*Significance at the level of 0.05
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Percentage of improvement ( reduction ) of weight & serum cholesterol ,waist circumference,
hip circumference ,serum cholesterol, low- density lipoprotein , high- density lipoprotein is
more in yoga group than that of control group. Percentage of improvement ( reduction ) of
serum triglycerides & very low -density lipoprotein were more in control group than that of yoga

group.

Discussion

23 adolescents were intervened by validated IYTM (36 practices), and they were assessed pre-
and post-intervention for variables out of which weight (P <0.001), Serum triglyceride &
triglycerides (P <0.001) & very low- density lipoprotein (P <0.001) showed statistically
significant reduction whereas waist circumference (P < 0.45) & high - density lipoprotein (P <
0.75) showed statistically non-significant reduction by validated IYTM on obesity in yoga
group. This could be due to short duration of study. There was significant reduction in BMI ( p =
0.001 ), pulse rate (p =0.038 ), hip circumference (p=0.011) , serum total cholesterol (p =

0.035) in non —parametric test . So these result can not be implicated for the universe.

There is significant increase in mid-arm circumference (p = 0.01 ) in yoga group & (p=0.015)
in control group. This could be because that INTEGRATED APPROACH OF YOGA
THERAPY MODULE for obesity practises are having more emphasis on below naval part of
body especially focused on hips & thighs. Few practises were there like suryanamaskara,
chakarsana & Bhujangasana which was having effect on arm muscles but they were not
significant. Though intervention period was of 1 month only, results were fascinating may be

because of regularity & dedication of participants with research team.

Percentage of improvement (reduction) of serum triglycerides & very low -density lipoprotein
were more in control group than that of yoga group. The reason of this could be that all subjects
were from same hostel & blinding on the intervention was not possible. Once the intervention
started the control groups were aware of the yoga programme though subtle practical details

were not known to them. This might have also given them some motivation to do walking
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activities. This might have improved their parameters. All 14 adolescents completed the
intervention, there were no adverse effects noticed during the study. However, RCT with larger

samples are needed to validate its efficacy as a primary intervention.

Strengths & Limitations

This is an exclusive study on adolescent obesity with control group. It is found that
INTEGRATED APPROACH OF YOGA THERAPY MODULE is effective for reducing obesity
and problems related to avoidance and inflexibility among obese. Further both the groups were
having similar age variation as minimization of co factors was done. Blinding on the intervention
was not possible since the sample were from same hostel and once the intervention started the
control group were aware of the yoga programme though subtle practical details were not known
to them. Also the food log format plan was same for both the groups. Current study confirms that
the one hour INTEGRATED APPROACH OF YOGA THERAPY MODULE is an effective
alternative in adolescent obesity. Small sample size is another limitation of the study. Larger
sample study along with psychological parameters is needed to strengthen its efficacy as a

primary intervention.

Conclusion

Integrated approach of yoga therapy module having 36 practices for adolescent obesity is
effective in management of weight, serum triglyceride & very low - density lipoprotein , hip
circumference & serum cholesterol. Yoga group has improved better than control group with
INTEGRATED APPROACH OF YOGA THERAPY MODULE. This module has proved
efficient in management of adolescent obesity.
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