¢
I

JYVASKYLAN YLIOPISTO
UNIVERSITY OF JYVASKYLA

Kelkkahiihto - tutkimusta,
suorituskykya, luokittelua...

Vesa Linnamo

Soveltavan liltkunnan tutkijatapaaminen
Jyvaskyla 26.11.2019

JvU.since1863. | 2122019 | 1



Ph.D. in MECHANICAL ENGINEERING (30th Cycle)

JYU DISSERTATIONS 101

Valeria Rosso

Biomechanics in Paralympic
Cross-Country Sit Skiing

Evidence-based Tests for Classification
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CLASSIFICATION

MEDICALLY BASED CLASSIFICATION

Classes according to
disabilities. i.e. spinal cord
injury and amputation

FUNCTIONAL CLASSIFICATION

Classes according to impact of
impairment on performance

EVIDENCE-BASED CLASSIFICATION

Classes according to
scientific evidence




Test- table-test (TTT) /8 Face

time

From: Pernot et al. Validity of the test—table—test for
Nordic skiing: in: Spinal Cord (2011) 49, 935-941.

mw Muscle activity (ASIA classification*) -

LW 10 Lower limb and trunk Unable to sit without strapping

LW 10,5 Lower limb and trunk sit statically without arm support 3-6
LW 11 Lower limb and trunk Retained abdominal muscles and trunk 7-10
extensor
LW 11,5 Lower limb (s) and Near to normal trunk muscles activation 11
trunk

LW 12 Lower limb (s) Normal trunk function 12



TOWARDS EVIDENCE-BASED CLASSIFICATION

Cp Nale. C"’
Step 1 Step 2 Step 3 Step 4 Step 5

Identify Define Measures of
target theoretical performance,

sport and model of the which are

eligible determinants standardized

impairment of sports and sport-
types to performance specific

be impairments,
classified which are valid

for purpose of
classification

Assess
association
strength
between
measures of
performance
and
measures of
impairment

Determine
minimum
impairment
criteria,
number of
classes,
and class
profiles



MEASURES OF PERFORMANCE
T0 COMPARE T0 DEVELOP

* biomechanics of skiing on

() m r f
snow and on the ergometer; easures o
performance

* trunk kinematics of sit determinants

skiers with different
impact of impairment on
the ergometer

MEASURES OF IMPAIRMENT
T0 EXPLORE T0 DEVELOP

* measures of * measures of
impairment of impairment of:

trunk control e trunk strength

* trunk control




Jourmal of Hectromyography and Kinesiology 32 (20017) 15-21

Contents lists available at Sciencelirect = —

Journal of Electromyography and Kinesiology

Sl journal homepage: www.elsevier.com/locatefjelekin

Biomechanics of simulated versus natural cross-country sit skiing @mmmrk
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Tunnel Max Speed
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Maximal speed
* Ergo 4.3+0.6m/s
* Tunnel 4.6 + 0.7 m/s (P<0,05)

Speed Correlation
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12 male skiers on flat terrain iy

6.9 -
y=0.3184x + 2.6789
67 1 05263 g 2
L 6.5 - r=0.73
E 63 -
5 6.1 -
EI '
21 5.9 -
— - Class [LW 10 - 12]
0.0 l l l | l

10.0 10.5 11.0 11.5 12.0

(Karczewska-Lindinger et al. 2016)
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Trunk angle during poling phase Ik
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Adapted Physical Activity Quarterly, 2019, 36, 61-76 o V ﬁ]
https://doi.org/10.1123/apaq.2017-0161 Human Kinetics A
© 2019 Human Kinetics, Inc. ORIGINAL RESEARCH

Balance Perturbations
as a Measurement Tool for Trunk
Impairment in Cross-Country Sit Skiing

Valeria Rosso
Politecnico di Torino and University of Jyvaskyla
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Politecnico di Torino University of Freiburg
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Balance perturbations as a measurement tool
impairment in cross-country sit skiing




Cluster method
* the k-means using the squared Euclidean di | B

Silhouette mean
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mean silhouette value
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Variables
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Simulated skiing as a measurement
tool for performance in cross-country
sit-skiing

Valeria Rosso'%, Vesa Linnamo?, Walter Rapp®, Stefan Lindinger?,
Magdalena Karczewska-Lindinger’, Yves Vanlandewijck® and
Laura Gastaldi’
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Principal component analysis
- (normalized data)
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Silhouette mean
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4 0°
HOULD
ARD
_____________________ -
s
runk maximal _, < ROM
lTJde'i:".-'dr'd ;]L}k_iltimr‘ f%
®
-90° 90°
Group Lw1i0, 10.5 |Lw 11, 11.5 Lw12
(6 females, 10 males)| (N=3) (N=7) (N=6)
Max backward [°] | -4.6 £ 4.4 7.9+6.4 14.4 + 11.6
Max forward [°] |17.8 £6.0 40.2 £+ 15.0 52.5+8.2

ROM [°]

224189 |

32.3 +13.9]

38.1+14.2]
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TOWARDS EVIDENCE-BASED CLASSIFICATION IN CROSS-
COUNTRY SIT SKIING: MEASURES OF IMPAIRMENT OF
STRENGTH AND TRUNK CONTROL

by

Rosso V., Linnamo V., Vanlandewijck Y., Rapp W., Fasel B., Karczewska-Lindinger
M., Lindinger S., Gastaldi L.

Submitted for publication.
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Simulated 4 i Y Simulated

bench press | A e |l D bench press
without N with backrest
backrest (- 11







TOWARDS EVIDENCE-BASED CLASSIFICATION

Assess Determine
association minimum
strength impairment
between criteria,
measures of number of
performance classes,
and and class
measures of ©profiles
impairment




Race analysis




. MINI-MAGNETO-SENSORS ®ecerver) ‘//./(_
TECHNOLOGY: + MAGNETS (senoer) IN SNOW |

SparkFun 9DoF Razor IMU MO

@® SEN-14001

"l

*,No" weight (159)

*Small

*Easy to mount
(plastic band fixed)

* No“ interference
with athlete

*100 Hz




EARLY MORNING MAGNET
INSTALLATIONS




Sit-ski men 7.5km
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