
Supplementary Table 1. Details of intervention are adopted from  promotion of healthy aging 25-31 

Aim The intervention will be aimed at improving the outcomes on a set of (bio)markers that could 

holistically capture the HAP  

Yoga-trainers 

 

Certified yoga therapists will be delivering the sessions. Yoga therapists would be professionally 

trained for proposed intervention. Weekly or bi-weekly meetings with Project Investigator of study 

is scheduled to look at quality control and challenges during intervention  

Format  

 

One hour per day for 6 days in a week, spread over a period of 24 weeks, interrupted by weekend 

breaks of one day and will be advised to practice the same on their own on the off days.  The 

course will be given to a group of 15-20 patients at a time 

Key elements of 

intervention  

Intervention would be an integrated yoga-based lifestyle protocol customised for geriatric 

population. Same protocol would be maintained throughout the study to avoid the risk of 

intervention variability. Intervention would also involve weekly once group lectures focused on 

yogic philosophy, sattvic diet and social relationships.  

Detailed content of 

intervention  

The yoga intervention will be based on Hatha Yoga that will include physical postures (asanas), 

breathing exercises and moderate meditation.  Subjects will practice breathing exercises (10 min), 

loosening exercises (shithilikarana vyayama, 5 min), physical postures (20 min), voluntarily 

regulated breathing (pranayama, 10 min) and yoga-based guided relaxation (15 min) 

 

The physical postures will consist the following: 

• tadasana (mountain posture)   

• padahasthasana (hand- to-foot posture) 

• ardhakatichakrasana (lateral arc posture) 

• ardhachakrasana (half wheel posture) 

• viparithakarani (half shoulder stand posture) 

• matsyasana (fish posture) 

• bhujangasana (cobra posture) 

• shalabhasana (locust posture) 

• makarasana (crocodile posture) 

• vakrasana (sitting sideward twist posture) 

• paschimothanasana (back-stretching posture) 

• ushtrasana (camel posture) 

• shashankasana (moon posture) 

• vajrasana (diamond posture) 

• (ardha) padmasana (half lotus posture) 

• shavasana (corpse posture) 

 

Voluntarily regulated breathing practices would include  

• nadishudhi (alternatenostril breathing) 

• brahmari (bumble bee breathing) 

• surya anuloma viloma (right nostril yoga breathing) 

• and chandra anuloma viloma (left nostril yoga breathing) 

 Dietic advice will be based on the ancient yoga-based concepts aligned with the research-based 

evidence for healthy nutrition aspects in the elderly.25-28 The research findings indicate the important 

role of healthy diet in the prevention and treatment of age-associated non-communicable chronic 

diseases as well survival in the elderly.25,26 Healthy food has been characterized by significantly 

higher percent energy intake from protein, higher intake of fibre, lower percent energy from 

saturated fat, derived by intake of low-fat dairy products, fruit, whole grains, and vegetables, and 

lower consumption of meat, fried foods, sweets, high-energy drinks, and added fat.25,26 Ancient 

Indian texts also promote consumption of sattvic food that is reported to be rich in fibre and 

micronutrients, and less in fat content.27,28 Hence, participants will be advised to consume diet that 

includes sprouted whole grains, fresh fruit, land and sea vegetables, pure fruit juices, nut and seed 

milk and cheese, legumes, nuts, seeds, sprouted seeds, honey and herbal teas. Average protein intake 

has been reported to be slightly lower in older adults which makes them susceptible to losses in 

physical function capacity.1,2 Hence, participants would be promoted to enhance the proportion of 

protein rich components in the food such as nut and seed milk and cheese, legumes, nuts, seeds, 

sprouted seeds etc. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-051209:e051209. 11 2021;BMJ Open, et al. Majumdar V



  

 

 

 

Appendix 1Assessments 

• Quantitative detection of fasting plasma glucose (hexokinase method) and HbA1c will be performed 

using the Beckman Coulter Chemistry Analyzer AU480 system according to the manufacturer’s 
guidelines. 

• Height will be measured using a stadiometer and body weight will be measured using a digital scale. 

Waist circumference will be measured at the midpoint between the lowest point of the lowest rib and the 

highest point of the iliac crest. Hip circumference will be measured at the point of the greater femoral 

trochanter. An average of two repeated measurements of hip and waist circumference will be used. BMI 

will be calculated as weight (kg)/height (m2).  

• Blood pressure was measured at the end of the 5 minutes of rest as the average of two measurements 60 

seconds apart with a validated automatic monitor (Omron HEM‐907; Omron, Scarborough, Ontario).3 
• The laboratory method for measurement of LDL-C, high density- cholesterol (HDL-C), total cholesterol 

(TC), and triglycerides (TG) was enzymatic photometric method  using commercial kits. Further, LDL-

C was calculated by Friedwald’s formula. 4 

• A portable spirometer (PIKO-1, UK under the recommendation of the American Thoracic Society 

standards) will be used to test lung functions of the participants. In order to make an accurate 

measurement and to prevent any infections, the participants used a nose clip and held the lung function 

test filter in their mouths in a seated position. Forceful exhalation for 1 s after a maximum inhalation will 

be set as forced expiratory volume in 1 s (FEV1)  

• Hand grip strength will be measured with a hydraulic hand dynamometer (Baseline® measurements; 

Fabrication Enterprises Inc, Elmsford, NY, USA) according to the standard protocol, which employs the 

mean of three strength tests as the resultant score for both hands. For each grip strength test, the subject 

will be asked to sit comfortably and in a semi-seated position. The subjects will be proper instructions. 

They will be asked to perform maximum voluntary contraction using the handgrip dynamometer. The 

test will be repeated three times with a gap of two minutes and the highest value will be recorded as 

HGS.  

• Gait speed will be assessed by self-paced 15-foot walk test following the procedures of the Fried Frailty 

Index3 

• Cognitive functioning will be measured using digit symbol substitution test (DSST) and trail making test 

(TMT). DSST consists of filling as many empty boxes as possible with a symbol matching each number. 

Time is 90 seconds, and the score is the number of correct number–symbol matches. The strategy to 

solve the DSST consists of sequential encoding and retrieval of numbers and matching symbols . TMT 

is composed of two parts, A and B. Part A consisted of 25 circles printed on a sheet of paper. Each circle 

contained a number from 1 to 25. The participant’s task is  to connect the circles with a pencil line as 

quickly as possible, beginning with the number 1 and proceeding in numeric sequence. Part B consisted 

of 25 circles numbered from 1 to 13 and lettered from A to L. The task in part B was to connect the 

circles, in sequence, alternating between numbers and letters. The assessors immediately drew attention 

to any errors, which the participant corrected before proceeding with the test. The scores represent the 

time taken in seconds to complete each part of the test and the difference between parts A and B, referred 

to as trail cost or interference. The part B/part A ratio will also calculated and reported .  

 

• Frailty will be assessed through Frailty index for elderly (FIFE) is a 10-item assessment instrument with 

scores ranging from 0- 10. A score of 0 indicates no frailty; a score of 1-3 indicates frailty risk; and a 

score of 4 or greater indicates frailty. FIFE  is found to have content validity and test – retest reliability 

to identify the frailty. 
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• Quality of life will be assessed using the questionnaire- WHOQOL-Bref (World Health Organization 

Quality of Life – BREF) which is a self - rated questionnaire that elicits the perceived physical health, 

psychological health, social relations and environment - related QOL in an individual. 

• Feelings of social isolation and loneliness will be assessed by the administration of the 20-item UCLA 

loneliness scale version 3.  

• Inflammatory markers (IL-6, TNF-alpha, and CRP) will be assessed through luminex based immune 

assay (Luminex Corporation, Austin, TX). An inflammation score will be constructed by adding the 

baseline quartiles of the relevant markers.  

• Anti-aging marker, S-Klotho plasma levels will be measured by ELISA using a soluble α-Klotho ELISA 

assay kit (Human Klotho DuoSet ELISA, R&D Systems, and Minneapolis, MN 55413, USA Catalog 

no- DY5334-05). A physiological integrity score will be constructed by adding the baseline quartiles of 

the klotho levels 
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