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Project Summary 
Purpose Explore the effect of surface and speed on biomechanics of bounce rope skip . 

Evaluate and compare biomechanics of bounce rope- skip on 3 different 

surfaces. 
Objectives 

Evaluate and compare biomechanics of bounce rope-skip at 3 different speeds. 
The study commenced after obtaining ethical approval from Institutional

Ethical Committee Mahatma Gandhi Mission's Dental College and Hospital. 
Ten healthy adults between 18-25 years were recruited for the study after

obtaining informed consent. Participants were instructed to perform rope 

skipping barefoot on three surfaces namely carpeted floor, soft mat surface and 
the artificial grass mat surface. Three trials of each of the above mentioned 

conditions were given to the participant and the best 10 jumps were recorded. A 

rest pause of 30 seconds was given after every trial. After the completion of 9 

trials, the participant was given a rest pause of 2 minutes before the initiation of 

the next bounce rope skip activity. 
On identification of the surface which provided minimal lower extremity joint

loading and kinematics, the speed evaluation was performed barefoot on the 
same surface at slow speed, self-selected speed and fast speed using metronome 

beats. Three trials of each of the above mentioned speeds were performed and 
the best 10 jumps were recorded. A rest pause of 30 seconds was given after 

every trial. After the completion of 9 trials, the participant was given a rest 

pause of 2 minutes before the initiation of the next bounce rope skip activity. 
Lower extremity joint loading and kinematics was analyzed using vicon 3DD 

motion analysis. 

Methods
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On soft mat surface ankle kinematics was significantly lower (p< 0.001) 

during push off phase. Similarly the hip, knee and ankle kinematics was 

significantly iow on the soft mat surface during the 1light phase (p< 0.001). 
The peak hip flexor moment was 41% and 36% lower on the soft mat surface 

compared to artificial grass mat surtace and carpeted floor surface respectively

(p<_0.001).
Knee flexor moment was 49% and 41% lower on the soft mat surface compared

to artificial grass mat and carpeted floor surface respectively. Peak knee 

adductor moment was 7% and 32% lower at the slow speed compared to self -

selected and fast speed respectively (p<0.001). Further the sagittal knee and 

ankle kinematics was found to be significantly low (p<0.001) at the slow speed 

Results

It was concluded that, performing bounce rope skip on the soft mat surface

within the speed of 120 beats/ min (slow speed) and 130 beats /min (self -

selected speed ) reduces lower extremity joint loading and also improves jump 

performance.

Conclusion

Photographs:

Fig 1: Mat surface(Landing phase of rope 

skipping) 

Fig 2: Mat surface (Flight phase of rope 

skipping) 
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Project Summary
Purpose Review efficacy of Yogasana as an intervention for improving bone mineral

density in middle aged and older adults

Objectives Review efficiency of Yogasana intervention to maintaining bone mineral 

density and prevent risk of fracture. 
Outline an optimal treatment protocol based on the literature reviewed for 
improving bone mineral density in middle aged and older adults

Methods Eligibility criteria: All Randomized Controlled Trials (RCT), prospective/cohort 
studies and review articles between 2015-20 that included Yoga intervention for 

osteoporosis and were published in English language were selected for review.
Source of evidence: Articles were included from databases PubMed , Cochrane

and CINHL Scopus, EMBASE 2015-20
Charting Method: The methodology described is in narrative form.
Keywords: Yoga/Yogasana, osteoporosis, bone mineral density/BMD,
DEXA/DXA, middle age, older adults, mnen, women.

Present study included level of evidencela,1b,2b according to Sackett's 
classification. Cochrane Review Bias Tool was assessed as judgment remarking 
high, low or unclear for individual elements from five domains namely

selection, performance, attrition, reporting and other. Asanas in supine, prone, 
sitting, high sitting, crook lying, unipedal and bipedal stance position for 
minimum 24weeks to maximum 10 years were practiced in the included studies.
DEXA/DXA was the common outcome measure used to measure BMD. 

Results

Ashtanga Yoga practiced for 35minutes demonstrated no significant difference
post intervention on BMD at right total hip (0.2%), femoral neck(0.9%), 

femoral trochanter(0.1%), spine L1-L4(0%6) and left total hip (0.4%),femoral
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neck (0.16), femoral trochanter (0.8%).No change was seen in volumetric 
BMD. geometry and strength variations of tibia at 4%,38%, 66% .A twelve 

minute yoga regimendemonstrated a change on BMD level at lumbar spine Ll. 
L4 (.02%), left hip (.01%) and lett femur(00020) after 10 years of intervention

which was not significant. Other study conducted in pre menopausal women 
from 35-50 years of age demonstrated non significant change in BMD levels

(S.01) after practicing Yoga for 8 months. Iyengar Yoga program conducted on 
60-70 years adult men and women were assesscd for BMD levels pre and post 
intervention. The Yoga intervention group showed difference at femoral neck 

(-0.74), femoral ward's angle(-0.73), femoral trochanter (-0.74), total femur(- 
0.74) which were not significant. In this study the resistance exercise group 
showed more change on BMD (-0.45%) than Yogasana (-0.74%) and 
1.16%) in control group but the changes were not significant.
Guidelincs provided by Stanford University have explained in detail indications 
and contraindications for performing Yoga. It suggested Modified Yogasana
should be practiced in case of severe osteoporosis. These guidelines provided

help in improving flexibility, strength, agility which reduces risk of fragility 
fractures, whercas these guidelines do not indicate any significant change in 
BMDo Long term practice of these asanas show significant health related
change in indivuals with osteoporosis.
All together this review concludes, all eight studies have shown positive effect
of Yoga on agility, strength, flexibility and balance. Whereas, no significant 

changeis noticed in BMD levelsin patients havingosteoporosis. 
Conclusion Yoga as an intervention can be used to improve strength, agility, flexibility and 

balance for osteoporosis in middle aged and older adults. Future Scope of study
suggests to conduct studies for short duration and also focus on upper extremity 
bones BMD level.
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