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Handcycling for commuting

e Stay active and

independent

Adapted from https://www.zerohedge.com/sites/default/files/2018-

08/wheelchair%20guy.jpg
> https://upload.wikimedia.org/wikipedia/commons/0/0e/Kompaktes_Handbike.jpg
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 More efficient than
hand-rim wheelchair

* Participation in society
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Explore the handcycle settings: Crank mode

* Handcycle mechanics from bicycle technology = asynchronous
* Nowadays, western world = synchronous

Asynchronous Synchronous

» Synchronous is more efficient as asynchronous
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Outcomes

Handcycle kinetics Kinematics and Physiology
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Pre test 4th min. asynchronous vs. synchronous
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Post test 12th min. asynchronous vs. synchronous
" KR

¥ ‘F‘
. .

university of 4 gy institut fir _— =
universityof e .. > YT WWwu




FTan (N)

FRad (N

FLal (N)

FEF (%)

Pre-Test (4th Minute) Post-Test (12th Minute)

20 rotate forwards 20 [T rotate forwards Syn
~ = = ‘mean Syn
— Asyn
< - — = -mean Asyn
&
w . .
Pre-Test (4th Minute) Post-Test (12th Minute)
-10 backwards -10 L backwards
20 in;ntafds (to axisi 20 jin‘warlds (to éxis)l [T T 7111 3
10 Z 10 Syn
k=] i @-y
—————————————— < yo_ Ll Lolodo Lo
Ol ----—--W - -7 |_|_D: Ot — — — - - - -----~
-10 outwards -10 | outwards I
20 lateral 20 T lateral
10 Z 10
ki
w
101, medial -10 L medial
100 00— Asyn| @,
S
w 50
Ll
o
0
0 90 180 270 360 0 90 180 270 360
Crank Angle (Degrees) Crank Angle (Degrees)

b9 & D @



_Pre-Test (4th Minute) Post-Test (12th Minute)

40 40
Syn
{= = = -mean Syn
= Asyn
S 1= = = *mean Asyn
@
2
[}
o
-10 -10
7 7
— 65 L TN —~ 65
@
3 6 6}
T
S 55+ 5.5
o
3 5 5t
45— 45—
0 90 180 270 360 0 20 180 270 360
Crank Angle (Degrees) Crank Angle (Degrees)
b P o b § @
-4 university of Tl -
f:; :} groningen %&, Uniwursity Mudical Cuntur Groningsn /—-_jmsnuﬁig:enschaﬂ‘ —_—mm H&H



10 Pre-Test Post-Test Pre-Test Post-Test

(4th Min) (12th Min) (4th Min) (12th Min)
§6 '“i"'Syn —E\ﬁ | T

X ---®--- Asyn =

® 5 S5

Q € ;
S 4 2 4 Q-
& il g 4

@ 3 i -------------- 3 [ S

S e

< IS

T2 Qe 3 2 1

@ 2

Qg I ? e 1

» Astitut fidr _ = wwu

wissenschaft

@aﬂ university of
rgq@ groningen

— A NSTLR



Conclusions

Force effectiveness
Power production
Crank rotation velocity
Movement on treadmill

Physiological strain
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Without practice
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After practice
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Take home message

* For research

* Improvements with practice > have a practice period before
comparing both modes

* For handcycle users
* Use a synchronous set-up for daily use
* Speed fluctuations = solutions needed
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Thank for your attention

The difference in biomechanics and
physiology between synchronous and
asynchronous handcycling in
dependence of practice in able-bodied
men (Under Review)
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