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Para-kanot

» Para-kajak och para-va’a

e Forsta tavlingen genomfdrdes 2009 i Kanada
e Sprint distans 200 m

e Paralympisk idrott fran och med Rio 2016
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Vad ar klassificering?

Dela upp en grupp av objekt
till mindre grupper baserad
pa gemensamma faktorer

Carl von Linné
Klassificeringens fader






Klassificering inom Paralympisk idrott

Gruppering av atleter beroende pa funktionsnedsattning
| olika klasser for jamlik tavling




international

federation

Uppdrag fran

London, September 2012

Att leda ett forskningsprojekt med malet att utveckla ett evidensbaserat
klassificeringssystem for parakajak

Att parakajak skulle inkluderas till Rio 2016
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Elitaktiva kanotister

10 internationellt elitaktiva kanotister fran
Sverige

44 elitaktiva parakanotister fran 12 lander



Iseanalys

3D-rore




Kraftregistrering

kraftgivare




Males Females
Pearson r p-value Pearson r p-value
Flexion RoM -0.43 0.018 -0.79 <0.001
Abduction RoM -0.42 0.020 -0.53 0.024
Rotation RoM -0.44 0.015 -0.77 <0.001
Flexion Maximum 0.83 <0.001 0.56 0.017
Rotation (inc. pelvis) RoM 0.66 <0.001 0.83 <0.001
Bending RoM -0.48 0.007 -0.56 0.016
Hip Flexion RoM 0.71 <0.001 0.82 <0.001
Knee Flexion RoM 0.69 <0.001 0.88 <0.001
Ankle Flexion RoM 0.38 0.039 0.79 <0.001

Bjerkefors et al 2015., (submitted)



Paralympic classification

Physical
assessment assessment

Technical
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Paralympisk klassificering para-kajak
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Vad visar forskningen?



PRESTATION




B - 364
- Effektutveckling (power) hos
331 471 : )
10 svenska elitkanotister.
- 623 878 (nr. 1, 2, 8 och 9 ar kvinnor)
B - 29:
B .. 682
- -
B -
- 481
- 564 634 Bjerkefors et al., 2015 (submitted)



Mean £SD (°) Mean+SD (°) Mean +SD (°) Mean £ SD (°)

Flexion (maximum) -14+6 -3+7 5+7 6+3 a,b,de,f
Extension

20+ 7 10+ 7 3+8 0+4 a,b,def
(maximum)
Rotation 43 + 15 51+9 49 + 8 51+11 -

Rotation (inc pelvis)
RoM

321 64 £ 13 72+12 102 £3 a,b,ce

Significant difference between:
a= able-bodied and KL1 d= KL1 and KL2
b= able-bodied and KL2 e= KL1 and KL3

c= able-bodied and KL3 f= KL2 and KL3
Bierkefors et al 2015.. (submitted)




Mean+SD (°) Mean+SD(°) | Mean+SD (°) Mean =SD (°)
Flexion RoM 0+3 9+5 16+ 6 31+5 a, b, c
Flexion RoM 9+7 8+8 22 +11 46 + 7 a,b,cf
Flexion RoM 6+4 5+4 10+ 6 29+9 a,b,c

Significant difference between:
a= able-bodied and KL1 d=KL1 and KL2
b= able-bodied and KL2 e= KL1 and KL3

c= able-bodied and KL3 f= KL2 and KL3
Bjerkefors et al 2015 (submitted)



Table 8. Trunk variables for 3 groups of kayakers.

International National Club
Variable Mean Range Mean Range Mean Range
Lateral trunk motion 1.2 0-3 1.1 02 13 03
Forward lean 1.3 0-4 1.4 0-3 1.7 1-3
Change 1n forward lean 0.2F 0-3 0.2  0-2 0.8 0-4
Trunk rotation DB LD |

Note: * denotes difference between International and National paddlers,
T denotes difference between International and Club paddlers,
~ denotes difference between National and Club paddlers, P < 0.017.

Brown et al 2011., International Journal of Performance Analysis in Sport



Table 6. Leg variables (mean and range) values during sprint kayaking.

International National Club
Variable Mean Range  Mean Range Mean Range
Leg motion 327 2-4 297 1-4 0-4
Leg flexion 3,27 2-5 295 0-4 2.2 0-4
Knee proximity  2.0*7 1-3 2.4 0-3 2y 0-4
Arm-leg timing  1.7*7 1-3 2.0% 0-4 2.8 0-4

Note: * denotes difference between International and National paddlers,
T denotes difference between International and Club paddlers,
A denotes difference between National and Club paddlers, P < 0.017.

Brown et al 2011., International Journal of Performance Analysis in Sport



Table 3 Elbow, knee (sagittal plane) and pelvis ROM (frontal and horizontal planes) in the three groups of kayakists (means=5D)

Elite Intermediate Novice
Left Right Asymmetry Left Right Asymmetry Left Right Asymmetry
() () (*a) ) (%) (%) (") () (=)

Sagittal plane

Maximum elbow angle 1362 138+3 1.5 13743 12042 14.2% 11843 101+4 16.8%

Minimum elbow angle 25+2 2842 124 42+3 302 28.61 503 373 15.1%

Elbow ROM 111+3 110=3 0.9 95+3 00+3 5.6% 68+4 fid+5 6.3

Maximum knee angle 175+4 176=3 0.6 | 72+4 | 7O+=4 1.2 1685 167=6 0.6

Minimum knee angle 132+4 132=5 L |38+5 135+5 2.2 144=7 139+8 1.6F

Knee ROM 43£5 4444 2.3 3446 3645 5.9% 24+6 277 12.5¢% I
Frontal plane

Maximum pelvis angle

{ dominant side) 1+£1 5x1* e ¢

Minimum pelvis angle

inondominant side) —5=1 —2x]* 0x1*

Pelvis ROM ot T2 Q2%
Horizontal plane

Maximum pelvis angle

{ dominant side) 28+2 19£5* 11+£4*

Minimum pelvis angle

inondominant side) —0=3 —14+4 —T7+5%4

Pelvis ROM 48+3 RRE 1 B+5*% Limonta et al 2011

Trunk rotation 505 464 24+5%% N

Sport Sciences for

¥ p=<0.05 left vs right side

. ¥ p<0.05 vs élite paddlers. § p<0.05 vs intermediate paddlers, (") degree

Health
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Nilsson & Rosdahl 2016., International Journal of Sports Physiology and Performance
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Speed

21 % minskad medelkraft om
benen inte anvandes

16 % minskad
medelhastighet av kajaken
om benen inte anvandes



Table 7. Arm and paddle scores for 3 groups of kayakers.

International National Club

Variable Mean Range Mean Range Mean Range
Stroke width 2.9%y 1-4 2.54 1-4 2.0 1-3
Grip 2.4 1-4 2.7 1-4 2.3 1-4
Push arm height 3.4% 0-5 3.4" 2-5 2.6 0-5
|Forward reach 3.0% 2-5 2.6 1-4 g 1-4
Backward reach 2.3 1-4 2.6 1-4 2.6 1-4
Head motion 0.7 0-2 0.8 0-3 1.1 0-3

Note: * denotes difference between International and National paddlers,
T denotes difference between International and Club paddlers,
~ denotes difference between National and Club paddlers, P < 0.017.

Brown et al 2011., International Journal of Performance Analysis in Sport



Table 2 Biomechanical parameters of the paddling action (means+SD)

Elite  Intermediate Novice

addling amplitude (cm) Left 824£5% TOES** 69+9
Right  82+£5% TO6£6** 73+8

Paddling amplitude/ Left [.47% [.25 .20
arm length Right  1.45% [.28 .25
Saddle frontal angle (°)
Maximum 2.5£0.4%  54%£2.2 4.5+3.1
Minimum —4.8+1.2% —-53£2.0 —8.1+4.5
Saddle frontal ROM (°) 7.3=1.0% 10.7=1.8%* 12.6x4.1

*p<0.05 vs intermediate and novice groups; **p<0.05 vs novice group,
(°) degree

Limonta et al 2010., Sports Sciences for Health



Forward Paddle Power
reach distance production



Sammanfattning

*Bal
*Bicken - de 3 B-ena
*Ben



RORLIGHET
SKADOR
TRANING




Rorelseomfang hos elitkanotister under paddling

Movement Anatomical FoM Eeference values based on
able-bodied athletes (=1 SD)

Shoulder flexion 180° 110°
Shoulder extension 50° -5°
Shoulder abduction 180° 55°
Shoulder adduction 40° -5°
Shoulder internal rotation 80" s 55°
Shoulder extemnal rotation 6" 2 40°
Elbow flexion 150° 130°
Elbow extension 0® -10°

Bjerkefors et al., 2015 submitted




Rorelseomfang hos elitkanotister under paddling

Movement Anatomical FEoM Eeference values based on
able-bodied athletes (=1 SD)

Trunk flexion s80° ge b
Trunk extension 25° 50 b
Trunk lateral bending 20° T
Trunk rotation 45° 30°

Hip flexion 120° 110°

Hip extension 20° -150 ¢
Enee flexion 135° 55°
Knee extension (e 0®
Ankle plantar flexion 45° 40°
Ankle dorsiflexion 20° 0®

Bjerkefors et al., 2015 submitted




Rorlighet hos sub-elit paddlare

Optimalt 0.6 — 0.7

M.R. McKean, B. Burkett / Journal of Science and Medicine in Sport 13 (2010) 537-542 339
Table 1

The kayaker’s range of movement (ROM). 1EM strength, relative ratios and performances in time trials as mean (standard devjdtion). any significant (p<0.01)
strong correlations (r>0.7) between respective variables are identified by the same superscript.

ROM (%) Shoulder internal rotation (IR) Shoulder external rotation (ER) IR:ER ratio / Shoulder flexion

Males 429 (17.9) 87.2 (5.2) 0.5 (0.2) "4 166.0 (9.7)

Females 51.5(9.9) 88.5(2.3) 0.6 (0.1) 166.8 (10.3)2b¢

ROM (%) Modified-Thomas-Test (%) g!rmgm-teg-ﬂalse E 7) Double-Leg-Lower {""}*
Hip angle Knee angle Hip angle Hip angle

Males 178.4(8.3) 59.9 (14.3) 64.7(20.9) 9.2(13.4)

Females 181.9(8.6) 66.5 (15.3) 58.0(16.2) 30.8(17.3)

Nedsatt rorlighet jamfort 7
med andra grupper. |
T Optimalt 90°?
Kajakpaddlingen trolig orsak
till inskrédnkt rorlighet.




Skador inom kanotsport

Forspaddling

61 % fran skuldra och arm, varav 50 % fran skuldran (n=392) (Fiore & Houston, 2001)

Maraton

42 % skador varav 25 % fran skuldra (n=52) (Hagemann mfl., 2004),
23 % handled (svara vaderforhallanden och mer an 100 km/vecka) (n=510) (Du Toit mfl., 1999).

Outrigger

62 % skador varav 40 % fran skuldra och 26 % fran rygg (n=278) (Abraham mfl., 2012)



Skador inom kanotsport

Slatvatten

45 — 55 % skuldersmarta - nedsatt inatrotation & forandrad skulderrorelse (n=31)

(Johansson mfl., 2015 i samarbete med Svenska Kanotforbundet).

Medelaldern for tjejer 16.6 ar
Medelaldern for killar 18.2 ar



Figure 1. Catch phase: Kayaker reaches forward with extended
elbow and flexed shoulder to immerse the paddle blade as far
toward the front of the kayak as possible. Kayaker’s torso is rotated
to the left, and right knee is bent to prepare for the pull phase.

Johansson et al., 2015



Y& Hog muskelaktivitet
- Ovre trapezius
- Supraspinatus
- Latisimus dorsi

Trevithick et al. 2007

Figure 2. Pull phase begins: Kayaker pushes with right foot, and
pulls with right arm and shoulder and rotates through core to the
right. Left arm in recovery phase/pushes forward.

Johansson et al., 2015



Figure 3. Pull phase continues: paddle glides outwards, right shoulder
abducts and internally rotates, right leg extends and torso rotates to the
right. Left shoulder in internal rotation, flexion and adduction.

Johansson et al., 2015

Storst risk for
mekaniskt inklamning
nar skaftet ar vertikalt
och armen ar maximalt
innatroterad och
adducerad.

Wassinger mfl., 2011



Inklamning - impingement

Normal Shoulder
Shoulder » ’l ‘ Impingement
| : Xy
| |

Bursa  Acromion Clavicle Frayed muscle Bone spurs




Optimal skulderbladsrorelse

Trapezius
Levator scapulae

Rhomboid minor Scapula

“\y Yo

Ay

AN

Rhomboid major

Serratus anterior

EFFECTS OF MUSCLE FATIGUE, Tsai

anterior

posterior
tilting

UPPER
TRAPEZIUS
SERRATUS
ANTERIOR
LOWER

TRAPEZIUS



Figure 4. Exit phase: paddle is lifted up from the water, right elbow
bends, shoulder abducts and externally rotates. Short rest/glide phase;
before left side paddle blade is immersed in the water to start left side
stroke. Right side recovery phase/air phase starts.

Johansson et al., 2015

Aven har risk for
inklamning i axelleden
om rorelse i skuldran
ar begransad och eller
att det finns en
stramhet i bakre delen
skuldrans
muskulatur/kapseln.

Castagna mfl., 2010

Ostbagsstallning i
ryggen (Ovre delen)
bidrar ocksa till samre
position for axelleden.

Bullock mfl., 2005



Hallningen viktig!

Inhibited Tight Upper

Neck Trapezius

Flexors & Levator
Scapula

: Inhibited

Tight Rhomboids ) A " :

Pectorals & Serratus Samre hallning gor ofta att skulderbladet tippar
Anterior framat (och det vill vi undvika) som i sin tur kan

ge upphov till inklamning.
Upper Crossed Syndrome Lukasiewicz mfl., 1999

Hallningen kraver rorlighet och styrka!



Varfor uppstar skador?



Yttre riskfaktorer

e Stegrad traningsdos — mangd, traningsintensitet
 Andrad/felaktig/bristande teknik

* Ny utrustning

* Miljon: Vader och vindforhallanden

* Felaktig traning

Narande vs tarande traning



Inre Riskfaktorer

* Traningsbelastningen overstiger vad strukturerna tal
* Nedsatt kondition

e Dalig uppvarmning

* Fysisk formaga — rorlighet, styrka, stabilitet

e Kroppshallning

e Lite aterhamtning - overtraning

 Tidigare skada (30% aterfall)




Risk for aterfallskada

* Otillracklig rehabilitering

* For tidig atergang till idrott

* Kompensatoriskt rorelsemaonster
e Avsaknad av medicinsk support



Sammanfattning

* Nedsatt rorlighet i inatrotation (och utatrotation) — 6kad risk for skador

(Maenhout mfl., 2012, Myklebust mfl., 2013, Tyler mfl., 2010, Wilk mfl., 2011, McKean &
Burkett 2010, Johansson mfl., 2015)

* Stramhet i bakre skuldermuskulaturen — 6kad risk for inklamning

(Castagna et al., 2010, Kibler mfl., 2013, Tyler mfl., 2010)
e Vanligt med smartproblem hos kanotister (40 — 60 %) (ex. Johansson mfl., 2015)

 Samband mellan smarta och forsamrad skulderrorelse (dyskinesi) (Johansson mfl., 2015)



Halla sig skadefria!




FORSLAG



Checka rorligheten!

Funktionstester
T

&

-

Knabojning med skivstang pa raka armar Hander bakom rygg Hamstring Rotation i sittande
Testet syftar till att sakerstalla kanotistens Rorlighetstest for skuldror Rorlighetstest for larets baksida Testet syftar till att sakerstalla
formaga till god skivstangsteknik kanotistens formaga till liksidig
och full rotation i ryggraden
5 5rli Inat- och s Rotation
Axlar och brostryggsrorlighet Baksida I&r

utatrotation



Rorlighetsdvningar 3 * 30 s.
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Slaepear position

Do S

Stan Finish

Brostmuskeln

Inatrotation Bakre skuldran
(teres minor)
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Rorlighetsovningar 3 * 30 s.

Brostrygg Ryggmuskulaturen Baksida lar
(latisimuss dorsi) (hamstring)









Traningsprogram

* Styrka skuldra/brostrygg

- romboideer, serratus anterior, nedre trapezius, utatrotatorer
 Balstyrka
* Benstyrka



Romboideer
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Utatrotation

Trapezius
Levator scapulae

Rhomboid minor Scapula

Rhomboid major

Serratus anterior



Serratus anterior

Trapezius
Levator scapulae

Rhomboid minor g RN Scapula

Rhomboid major %a 7%
I

Serratus anterior




Bal och ben

Program A

Vid komplexa rorelser kravs ratt teknik och full rorlighet!



Ben och bal

Sillnstan

= rkaforhallande



Diskussion i grupper

Prestation Forebygga skador Traning



Nya ideer

* Prestation * Forebygga skador * Traning



Fortsatt forskning

 VVad skulle ni vilja ha svar pa?



Tack for er uppmarksamhet!

anna.bjerkefors@gih.se; anna.bjerkefors@rf.se

johanna.rosen@gih.se
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