NWO-FAPESP Joint Workshop: Research on Sports and Healthy Living March 22-23, 2016

http://demotu.org/pubs/FapespNWO 201 6pdf

Advances In Biomechanics
Applied to Sports

Marcos Duarte
Biomechanics and Motor Control Laboratory
Federal University of ABC
http://demotu.org/
marcos.duarte@ufabc.edu.br



http://demotu.org/
mailto:marcos.duarte@ufabc.edu.br
http://demotu.org/pubs/FapespNWO2016.pdf

FAPESP supportnombers* to
"biomecanichor "controlemotor"

36 Ongoing research grants
363 Completed research grants
61 Ongoing scholarships in Brazil
542 Completed scholarships in Brazll
10 Ongoing scholarships abroad
35 Completed scholarships abroad
1047 All Research Grants and Scholarships

*Search on March 12, 2016 @ htipwww.bv.fapesp.br/
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Current projects/interests of the

Biomechanicand Motor ControLaboratory

ABalance control irhumans (older individuals)

ABiomechanics of long distance running and injunechanisms (norathletes)

AModeling and simulation of humamovement (open software)

Almprovementof biomechanical analysis of humamovement (clinical use)
APublic data sets obiosignalsrelated to human movement (BIG data, worldwide)
AServices of clinical gait analysis and wheelchair propulsion analysis (free @
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Biomechanics of long distanesning
Biomechanicand Motor ControLaboratory

ABiomechanics of long distance running and injunechanisms (norathletes)
AModeling and simulation of humamovement (open software)
Almprovementof biomechanical analysis of humamovement (clinical use)
APublic data sets obiosignalsrelated to human movement (BIG data, worldwide)



Background

A Increased running participation

A Brazil: ~4.5 million runners (anecdotal evidence)
A USA: ~30 million?

Al ncreased ol daeticipatianh(nhealthy aging)
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Participation (in millions)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Total Participation [l] Male Particitpation [l] Female Participation

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Total Participation | 24.7 | 29.2 | 28.8 30.4 30.9 32.2 35.5 38.7 40.0 42.0 1http://WWW.runningusa.Ol‘g/

Male Particitpation | 13.2 164 | 150 159 16,1 17.7 18.7 19.7 184 20.2

Female Participation 11.5 129 138 145 14.8 14C 1.;;1',) MJ 211) 21.8 ZJOkl et al (2004) B‘JSM



Background

A Running injury frequency between 15-85%!

A Economic burden of a running injury?

A Direct cost 0157.97
A Indirect costs 01115.75

A Older age has been associated with higher incidence3

INigg et al. (2015) BJSM; “Hespanhol et al. (2015) SIMSS; 3Nielsen et al. (2013) OJSM.



Background

A Running injury etiology is likely multifactorial?

A Epidemiological data
A Biomechanical studies
A Clinical research

A Behavioral research

A Atypical running patterns have been associated with
injuries?

A Age-related changes in running biomechanics have been
consistently observeds#

IHulme and Finch (2016) JSHS; “Hreljac (2004) MSSE; 3Fukuchi and Duarte (2008)
JSS; “Fukuchi et al. (2014) CB.



Aging & biomechanics of long distance running
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Aging & biomechanics of long distance running

AD flexibility and D muscle strength in older runners

A Atypical gait in older runners
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The Problem

A Despite intense research the injury rates have not
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A Complex nature of running biomechanics data has been

examined by simplistic approaches?

A What is the typical and atypical (injured) running pattern?

INigg et al.(2015) BJSM; ?Chau (2001) GP; 3Mullineaux et al. (2001) JSS.



Possible approach for a solution

A A public database of running ranging from
demographics, biomechanical, musculoskeletal
function and epidemiological data with a large

population of runners.

http://3dgaitanalysis.com/



Public running database

A To provide good quality data to the scientific
community

A Development and testing of novel and robust data
analysis approaches to address the complex,
multivariate nature of running injuries etiology

Revolutionizing mobility research
through innovative data science methods

mobilize
i ealth Applications People Resources
Advancing Data Science Impacting Health Sharing Resources
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" http://mobilize.stanford.edu



Aging & biomechanics of long distance running
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A 85% overall classification accuracy rate
A 100% classification accuracy rate was achieved

when only six kinematic features were combined
Fukuchi et al. (2011)



Biomechanics of long distance running
Biomechanics and Motor Control Laboratory

ABut there are still too many unsolved problems with the

biomechanic®f long distance running and injulyS OK I Yy A &°
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coordination, on strength and functionality of the RS
muscles of the lower limbs and on the prevention
of runningrelated injuries.

Longdistance
runners adt &
elderly)

Sacco, ICN



