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FAPESP support in numbers* to 
"biomecânica" or "controlemotor"

36 Ongoing research grants

363 Completed research grants

61 Ongoing scholarships in Brazil

542 Completed scholarships in Brazil

10 Ongoing scholarships abroad

35 Completed scholarships abroad

1047 All Research Grants and Scholarships

*Search on March 12, 2016 @ http://www.bv.fapesp.br/
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Current projects/interests of the
Biomechanics and Motor Control Laboratory

ÅBalance control in humans (older individuals)

ÅBiomechanics of long distance running and injury mechanisms (non-athletes)

ÅModeling and simulation of human movement (open software)

ÅImprovement of biomechanical analysis of human movement (clinical use)

ÅPublic data sets of biosignalsrelated to human movement (BIG data, worldwide)

ÅServices of clinical gait analysis and wheelchair propulsion analysis (free @ 
BMClab)

ÅDissemination of science and mathematics to society using sports (La Fisicadel 
Calcio)
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http://www.zanichelli.it/ricerca/prodotti/la-fisica-del-calcio


Biomechanics of long distance running
Biomechanics and Motor Control Laboratory

ÅBalance control in humans (older individuals)

ÅBiomechanics of long distance running and injury mechanisms (non-athletes)

ÅModeling and simulation of human movement (open software)

ÅImprovement of biomechanical analysis of human movement (clinical use)

ÅPublic data sets of biosignalsrelated to human movement (BIG data, worldwide)

ÅServices of clinical gait analysis and wheelchair propulsion analysis (free @ 
BMClab)

ÅDissemination of science and mathematics to society using sports  
(La Fisica del Calcio)
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Background

ÅIncreased running participation

ÅBrazil: ~4.5 million runners (anecdotal evidence)

ÅUSA: ~30 million1

ÅIncreased older runnersôparticipation2 (healthy aging)

1http://www.runningusa.org/ 
2Jokl et al. (2004) BJSM. 



Background

ÅRunning injury frequency between 15-85%1

ÅEconomic burden of a running injury2

Å Direct cost ú57.97 

Å Indirect costs ú115.75

ÅOlder age has been associated with higher incidence3

1Nigg et al. (2015) BJSM; 2Hespanhol et al. (2015) SJMSS; 3Nielsen et al. (2013) OJSM.



Background

ÅRunning injury etiology is likely multifactorial1

ÅEpidemiological data

ÅBiomechanical studies

ÅClinical research

ÅBehavioral research

ÅAtypical running patterns have been associated with 

injuries2

ÅAge-related changes in running biomechanics have been 

consistently observed3,4

1Hulme and Finch (2016) JSHS; 2Hreljac (2004) MSSE; 3Fukuchi and Duarte (2008) 

JSS; 4Fukuchi et al. (2014) CB. 



ÅĎ stride length

Åč stride frequency

ÅAltered joint kinematics

Aging & biomechanics of long distance running

Fukuchi & Duarte (2008)



ÅĎ flexibility and Ďmuscle strength in older runners

ÅAtypical gait in older runners

Kinematics Kinetics

Aging & biomechanics of long distance running

Fukuchi et al. (2014)



The Problem

ÅDespite intense research the injury rates have not 

declined1

ÅComplex nature of running biomechanics data has been 

examined by simplistic approaches2

ÅWhat is the typical and atypical (injured) running pattern?

1Nigg et al.(2015) BJSM; 2Chau (2001) GP; 3Mullineaux et al. (2001) JSS.



Possible approach for a solution

ÅA 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

ÅTo provide good quality data to the scientific 

community

ÅDevelopment and testing of novel and robust data 

analysis approaches to address the complex, 

multivariate nature of running injuries etiology

http://mobilize.stanford.edu



Å85% overall classification accuracy rate 

Å100% classification accuracy rate was achieved 

when only six kinematic features were combined

Aging & biomechanics of long distance running

Fukuchi et al. (2011)



Biomechanics of long distance running
Biomechanics and Motor Control Laboratory

ÅBut there are still too many unsolved problems with the 

biomechanics of long distance running and injury ƳŜŎƘŀƴƛǎƳǎ Χ
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Sacco, ICN

Long-distance 
runners (adt & 

elderly)

Foot 
muscle 

trophism

Run & walk 
biomechanics

Foot health 
& 

functionality

Foot-ankle 
and toes 
strength

Running-
related 
injury

Coordination 
of inter and 
intra limbs

2 months 
supervised 
sessions
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home-

exercises
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assessments

Aim - Investigate the effects of :
(1)a "ground-up" therapeutic approach and
(2)ŀƎƛƴƎ ƻƴΧ  
Χ ǊǳƴƴƛƴƎ ŀƴŘ Ǝŀƛǘ ōƛƻƳŜŎƘŀƴƛŎǎΣ ƻƴ ƭƻǿŜǊ ƭƛƳōǎ 
coordination, on strength and functionality of the 
muscles of the lower limbs and on the prevention 
of running-related injuries. 


