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8.0 APPRAISAL 

8.1 SUMMARY OF THE FINDINGS 

The yoga group showed improvement in working memory performance, namely accuracy and 

reaction time in high load task condition (2-back). A higher oxygenation level in the PFC region 

was associated with improved accuracy and reaction time. This indicates that yoga enhances 

cerebral oxygenation and improves cognitive performance. Also, yoga improves cardiac 

autonomic functions involving reduced heart rate, reduction in LF and increase in HF 

components. Rumination was reduced with yoga practice and influenced the cognitive 

performance of yoga participants. The study concluded that yoga can improve cognitive 

function and alleviate depression symptoms.   

 

8.2 CONCLUSIONS 

The findings suggest that yoga practice may improve working memory performance associated 

with higher PFC oxygenation in patients with T2DM. Also, yoga may prevent the onset of a 

depressive condition by reducing rumination symptoms and influences positively on cognitive 

functions. Yoga practice may be an effective adjunct approach for enhancing cognitive 

functions in clinical populations.  

 

8.3 IMPLICATIONS OF THE STUDY 

This study further confirmed the effectiveness of yoga in improving cognitive functions in 

T2DM patients. In other clinical populations, yoga may also have a potential role in improving 

working memory functions. Also, yoga may prevent the onset of a depressive condition by 

reducing rumination symptoms. 

  

8.4 APPLICATIONS OF THE STUDY 

It is possible to conduct similar studies in the T2DM population addressing other cognitive 

domains. Also, similar studies can be done in other clinical populations to examine yoga's role 

in improving cognitive functions. This study found that yoga can be a safe adjunct method for 

treating cognitive dysfunction in a clinical population. 
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8.5 STRENGTH OF THE STUDY 

 The first study to examine the effect of yoga on working memory in T2DM patients 

 T2DM specific yoga protocol was used in the study 

 Non-invasive methods were used for the assessment 

 The first study to examine the effect of yoga on rumination in T2DM patients 

 

8.6 LIMITATIONS OF THE STUDY 

This study had a small sample size and participants with a wide age range. Future studies should 

include a larger sample of older participants who are at higher risk of cognitive impairment. 

This study was conducted without the use of short separation channels in fNIRS measurement. The use 

of short separation channels would have made the measurement more robust to systemic physiological 

noises and improved signal quality. 

 

8.7 SUGGESTIONS FOR THE FUTURE STUDIES 

The duration of the yoga intervention may influence the outcome of the study. Therefore, it is 

necessary to conduct the study over a longer period in order to determine the extent to which 

the practice of yoga has an effect. Also, further study is needed with a focus on the dose-

response relationship of yoga practice to ascertain the optimum intervention. 
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APPENDIX 1 – INSTITUTIONAL ETHICAL COMMITTEE APPROVAL 
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APPENDIX 2 – CLINICAL TRIAL REGISTRATION 
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APPENDIX 3 – INFORMED CONSENT FORM 
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APPENDIX 4 – ILLUSTRATION OF YOGA PRACTICES 
 
Sl.No. Name of the Practice Illustration 
1 Starting prayer 

 
 
 

 

2 Preparatory Practices 
(SukshmaVyayamas and 
Shithilikarana) 

 

a Urdhva-hasta Shvasana (hand 
stretch breathing 3 rounds at 90°, 
135°, 180° each) 

 

b Kati-Shakti Vikasaka (3 rounds each)  
 Forward and backward bending  

 Twisting  

c Sarvanga Pushti (clockwise and 
anticlockwise – 3 rounds each) 

 

3 Surya Namaskara   
a 10 steps (fast mode)  6 rounds Refer below (Steps 5 and 9 are not included) 



 

93             

 12 step (slow mode) 1 round  
(a and b to be avoided by those with 
knee pain, cardiac problems, renal 
problems, low back pain, retinopathy 
and the elderly who are weak and 
not flexible; instead, they can do 
Chair Surya Namaskara, a modified 
version: 7 rounds 
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4 Asanas (1 min per asana)  
a Standing (1 min per asana)  

 Trikonasana   
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 , Pravritta Trikonasana,  

 Prasarita pada-hastasana  

b Sitting  
 Mandukasana,  

 
 
 
 
 
 
 
 
 
 

 

 Vakrasana 
 
 
 
 
 
 
 

 

 Ardhamatsyendrasana 
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 Paschimatanasana 
 
 
 
 
 
 
 

 

 ArdhaUshtrasana 
 
 
 
 
 
 
 

 

c Prone  
 Bhujangasana,  

 
 
 
 
 
 
 
 

 

 Dhanurasana followed by 
Pavanmuktasana 
 
 
 
 
 
 

 

   
   

d Supine  
 Jathara Parivartanasana 
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 Pavanamuktasana  

 Viparitakarani 

 
   
 In the end, relaxation with 

abdominal breathing in the supine 
position (vishranti), 10-15 rounds (2 
min) 

 
   

5 Kriyas  
 Agnisara: 1 min  

 Kapalabhati (at 60 breaths per 
minute for 1 min followed by rest for 
1 min) 

 

   
6 Pranayama  
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a Nadishuddhi (for 6 min, with 
antarkumbhaka and 
jalandharbandha for 2 s) 
 

 

b Bhramari (3 min)  

7 Meditation (for stress management 
for deep relaxation)  

 

8 Resolve (I am completely healthy)  

9 Closing prayer 
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APPENDIX  5 – QUESTIONNAIRES 

5.1  RUMINATION RESPONSE SCALE 

 

 
                                                       Rumination Scale 

 
People think and do many different things when they feel depressed. Please read each of the items below and indicate whether you almost 
never, sometimes, often, or almost always think or do each one when you feel down, sad, or depressed.   Please indicate what you generally 
do, not what you think you should do. 
                                                                                                                             Almost never       Sometimes       Often      Almost Always 
 

 
 
1. Think about how alone you feel                                                 
2. Think “I won’t be able to do my job if I don’t snap out of this”  
3. Think about your feelings of fatigue and achiness 
4. Think about how hard it is to concentrate 
5. Think “What am I doing to deserve this?” 
6. Think about how passive and unmotivated you feel. 
7. Analyze recent events to try to understand why you are depressed 
8. Think about how you don’t seem to feel anything anymore 
9. Think “Why can’t I get going?”  
10. Think “Why do I always react this way?”  
11. Go away by yourself and think about why you feel this way 
12. Write down what you are thinking about and analyze it 
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13. Think about a recent situation, wishing it had gone better 

14. Think “I won’t be able to concentrate if I keep feeling this way.” 

15. Think “Why do I have problems other people don’t have?”  

16. Think “Why can’t I handle things better?”  

17. Think about how sad you feel. 

18. Think about all your shortcomings, failings, faults, mistakes 

19. Think about how you don’t feel up to doing anything 

20. Analyze your personality to try to understand why you are depressed 

21.Go someplace alone to think about your feelings 

22. Think about how angry you are with yourself 

 

 
 

 

 

 

 

 

 

 

 



 

101             

5.2  PERSEVERATIVE THINKING QUESTIONNAIRE 

 

Perseverative Thinking Questionnaire 

Instruction: In this questionnaire, you will be asked to describe how you typically think about negative experiences or problems. Please read the 
following statements and rate the extent to which they apply to you when you think about negative experiences or problems. 

                                                                                                                                                    Never      rarely      sometimes    often    almost always 

1. The same thoughts keep going through my mind again and again.  
2. Thoughts intrude into my mind.                                                          
3. I can’t stop dwelling on them.       
4. I think about many problems without solving any of them.   
5. I can’t do anything else while thinking about my problems.   
6. My thoughts repeat themselves.      
7. Thoughts come to my mind without me wanting them to.   
8. I get stuck on certain issues and can’t move on.     
9. I keep asking myself questions without finding an answer.   
10. My thoughts prevent me from focusing on other things.    
11. I keep thinking about the same issue all the time.    
12. Thoughts just pop into my mind.      
13. I feel driven to continue dwelling on the same issue.    
14. My thoughts are not much help to me.      
15. My thoughts take up all my attention.       
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5.3  MONTREAL COGNITIVE ASSESSMENT 
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5.4  SYMPTOM CHECKLIST 90 REVISED 
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