

Supplementary material 
Table 1. Intermediate-skills-test

	Fill out
	Intermediate-skill
	Task*
	Additional requirements

	Successful?    1. 1  YES	NO
2  YES	NO
3  YES	NO
	Weight shifting in stance



	Shift the weight to the front (while moving the crutches in front of you), to the back (move the crutches to the back), to the left (right foot is cleared from the floor) and to the right (left foot is cleared from the floor).
	All four positions have to maintained for at least two seconds.

	Successful?    2. 1  YES	NO
2  YES	NO
3  YES	NO

	Wristband touch in stance


	Touch your left wrist with your right hand. Put both crutches back on the floor and then touch your right wrist with your left hand.
	Perform each wristband touch within ten seconds.

	Successful?    3. 1  YES	NO
2  YES	NO
3  YES	NO
	Sit-to-stand



	Perform sit-to-stand. 

The sit-to-stand and stand-to-sit skill are measured alternately.
	The crutches may be placed  in the right place after confirmation of the standing mode.

	Successful?    4. 1  YES	NO
2  YES	NO
3  YES	NO
	Stand-to-sit


	Perform stand-to-sit. 
	The crutches may be placed in the right place after confirmation of the standing mode.

	Successful?    5. 1  YES	NO
2  YES	NO
3  YES	NO
	Assisted walking


	Walk 10m straight with assistance of the exoskeleton trainer. 
	The maximum allowed number of stops is two.

	Successful?    6. 1  YES	NO
2  YES	NO
3  YES	NO
	Arrest gait with preferred leg
	Start walking and stop as close as possible to a pre-specified line with the preferred leg. The pre-specified line is approximately 3m away from the starting point.
	Stop in a 50 cm range of the pre-specified line.






	Fill out
	Intermediate skill
	Task*
	Additional requirements

	Successful?       7. 1  YES	NO
2  YES	NO
3  YES	NO
	Arrest gait with not preferred leg
	Start walking and stop as close as possible to a pre-specified line with the not preferred leg. The pre-specified line is approximately 3m away from the starting point.
	Stop in a 50 cm range of the pre-specified line.

	Fill out the        8. number of stops
1……………
2……………
3……………
                 
                         9.
	Walk 10m with stops
Successful?   
1  YES	NO
2  YES	NO
3  YES	NO
	Walk 10m straight without assistance of the exoskeleton trainer.

The walk 10m with stops and without stops skills are measured simultaneously.
	The maximum allowed number of stops is two within the 10m.

	
	Walk 10m without stops
Successful?   
1  YES	NO
2  YES	NO
3  YES	NO
	Walk 10m straight without assistance of the exoskeleton trainer.
	There are no stops allowed within the 10m.

	Successful?      10. 1  YES	NO
2  YES	NO
3  YES	NO
	Arrest gait at 
command

	While walking straight ahead stop as fast as possible when the ‘Stop’ command is given. 
The stop command is given at either the left or right heel strike.
	Stop within one stride. 

	Fill out the       11. number of stops
1……………
2……………
3……………
                     
[image: ]                       12.
	90˚curve right with stops
Successful?   
1  YES	NO
2  YES	NO
3  YES	NO
	Walk a 90˚curve to the right within the lines of the badminton field.

The walk 90˚curve with stops and without stops skills are measured simultaneously.
	The maximum allowed number of stops is one.
The feet should be within the lines of the badminton field, the crutches are allowed outside the lines.

	
	90˚curve right without stops
Successful?   
1  YES	NO
2  YES	NO
3  YES	NO
	Walk a 90˚curve to the right.

	There are no stops allowed. The feet should be within the lines of the badminton field, the crutches are allowed outside the lines.
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	Fill out
	Intermediate skill
	Task*
	Additional requirements

	Fill out the      13. number of stops
1……………
2……………
3……………
[image: ]                
                      14.
	90˚curve left with stops
Successful?   
1  YES	NO
2  YES	NO
3  YES	NO
	Walk a 90˚curve to the left within the lines of the badminton field.

The walk 90˚curve with stops and without stops skills are measured simultaneously.
	The maximum allowed number of stops is one.
The feet should be within the lines of the badminton field, the crutches are allowed outside the lines.

	
	90˚curve left without stops
Successful?   
1  YES	NO
2  YES	NO
3  YES	NO
	Walk a 90˚curve to the left.

	There are no stops allowed. The feet should be within the lines of the badminton field, the crutches are allowed outside the lines.

	Fill out the      15. number of stops
1……………
2……………
3……………
                  
[image: ]                     16.
	180˚curve right with stops
Successful?   
1  YES	NO
2  YES	NO
3  YES	NO
	Walk a 180˚curve to the right within the middle circle of the basketball court.
The walk 180˚curve with stops and without stops skills are measured simultaneously.
	The maximum allowed number of stops is one.
The feet should be within the middle circle of the basketball court, the crutches are allowed outside the circle.

	
	180˚curve right without stops
Successful?   
1  YES	NO
2  YES	NO
3  YES	NO
	Walk a 180˚curve to the right.

	There are no stops allowed. The feet should be within the middle circle of the basketball court, the crutches are allowed outside the circle.

	Fill out the      17. number of stops
1……………
2……………
3……………
                  
[image: ]                      18.
	180˚curve left with stops
Successful?   
1  YES	NO
2  YES	NO
3  YES	NO
	Walk a 180˚curve to the left within the middle circle of the basketball court.
The walk 180˚curve with stops and without stops skills are measured simultaneously.
	The maximum allowed number of stops is one.
The feet should be within the middle circle of the basketball court, the crutches are allowed outside the circle.

	
	180˚curve left without stops
Successful?   
1  YES	NO
2  YES	NO
3  YES	NO
	Walk a 180˚curve to the left.

	There are no stops allowed. The feet should be within the middle circle of the basketball court, the crutches are allowed outside the circle.




	Fill out
	Intermediate skill
	Task*
	Additional requirements

	Successful?       19. 1  YES	NO
2  YES	NO
3  YES	NO
	[image: ]Move cone

	Walk straight and arrest gait near the vaulting box. Move the cone 60 cm in the longitudinal direction of the vaulting box and continue walking.
	The vaulting box may be used for balance support while moving the cone.

	Successful?       20. 1  YES	NO
2  YES	NO
3  YES	NO
	[image: ]Narrow passage

	Walk towards the narrow passage made out of two badminton poles and pass the passage (width 0.8m)
	The maximum allowed number of stops is one.


	Successful?       21. 1  YES	NO
2  YES	NO
3  YES	NO
	Open door away
	Arrest gait nearby a door (width 0.8m), open the door away from you and enter.
The open door away and towards skill are measured alternately.
	The maximum allowed number of stops is one.


	Successful?       22. 1  YES	NO
2  YES	NO
3  YES	NO
	Open door towards
	Arrest gait nearby a door (width 0.8m), open the door towards you and enter.
	The maximum allowed number of stops is one.


	Successful?       23. 1  YES	NO
2  YES	NO
3  YES	NO
	Pivot turn to sit
	Arrest gait near a chair (height 0.5m) and pivot turn to sit down
	

	Successful?       24. 1  YES	NO
2  YES	NO
3  YES	NO
	Pass a sloping doorstep
	Pass an upward and downward sloping doorstep (angle up 11.3˚and down 16.7˚, height 0.03m)
	The maximum allowed number of stops is one.


	Successful?       25. 1  YES	NO
2  YES	NO
3  YES	NO
	Walk up a martial arts mat
	Walk up a martial arts mat (height 0.04m)
The up and down a martial arts mat skill are measured alternately.
	The maximum allowed number of stops is one.


	Successful?       26. 1  YES	NO
2  YES	NO
3  YES	NO
	Walk down a martial arts mat
	Walk down a martial arts mat (height 0.04m)
	The maximum allowed number of stops is one.


	Successful?       27. 1  YES	NO
2  YES	NO
3  YES	NO
	[image: ]Walk a slalom




	Walk a slalom around 4 badminton poles (distance between poles 3.0m)
	The maximum allowed number of stops is two.




* A skill was considered successful when the skill was performed without assistance of the exoskeleton trainer (unless others specified) and met all additional requirements. To assure safety, the exoskeleton trainer is allowed to stand behind the user and intervene in case the user lost his/her balance and could fall. When the exoskeleton trainer had to intervene a skill was not considered successful performed. A skill was considered achieved when a skill was at least two times performed successful within the three attempts.

image3.png
1) 9 .1 e . L = - =

Stt | Imoegen  Paginaindeing  Venwizingen  Vemendiisten  Controleren  Beeld  Ontwikkeloars | Ontwerpen  Indeling - @
¥ Knippen s o5 A o p A zocken -
- rebuche 5 A A asbcene AaBbC: AaBbce AQB acice. tasscen: aasbcede aasvee. &, veangen
Plakken - 3 een afs. of of itel ndertitel  Subtiele ladrul Intensieve. Stijl N
KN opmaak kopierenpiakken | B £ U 7 abe . x 7 Geen af Kop1 Kop2 Ttel  Ondertitel Subicleb.. Nadruk Int i | B seteceren~
Kiembord 5 Lettertype Stilen 3| Bewerken
I [ S o nm e s e v iEmese &
out Intermediate s| Requirements H
Noteer het 15. | Bocht T80~ Rechts - Geheel zelfstandig”
aantal stops. | met Stops - “Start aan de binnenzijde van de groene flubber met lopen, maak.
1.

een 180" bocht binnen de rode lijnen (middencirkel
basketbalveld) en loop terug tot de blauwe liin”.
- Wanneer de deelnemer met de voet de rode liin raakt is deze.

poging niet succesvol. De stokken mogen bij deze opdracht wel
buiten de rode lijnen worden geplaatst.

- Vanuit stilstand, fysio bedient de communicator voor starten met
lopen

- Inde (180°) bocht naar rechts mag maximaal 1 keer (onvrijwillig)

worden gestopt

- 2.(v/d3) succesvol
16. [ Bocht 180" Rechts ~ Voor deze vaardigheid is geen aparte test. Deze wordt samen met

de voorgaande test ‘Bocht 180° Rechts met stops’ afgenomen.
- De vaardigheid is behaald wanneer 2 (v/d 3) pogingen succesvol

Lon dar_ctone) itnnid

B o




image4.png
Invoegen

Pagina-indeling

Intermediate-skills-test.docx - Microsoft Worc

Verwizingen  Verzendjsten  Controleren  Beeld

Ontwikkelaars

Hulpmiidelenoogtabelieni L ———

Ontwerpen  Indeling

B Lo Tebucnetis <95 < A A Aar | B aasbceoe AaBbC: AsBbce AADB ambce. tamceoe asecede samcen | PA ﬁﬁ::"w
PKKED 1 mak kopitenvpiatken | B 7 U 7 sbe %, % [ A- %2~ A~ [ Teeenafs..  Kop1 xop2 T Onderitel Suileb. Nadrk enseve. | SO k';mmm,
Kiembord 5 Lettertype 5 Alinea 5 stijen 5| Bewerken
[] Coiovey 1. 2 A8 s s | B[ 7 s 5 w0 u | D[ 5 w1 Bk v Ewoey &
#
Fill out Intermediate skill Requirements
Noteerhet 17. | Bocht 180" Links met T Geheelzelfstandig”
aantal stops. | Stops - “Start aan de binnenzijde van de groene flubber met lopen, maak
j— een 180" bocht binnen de rode lijnen (middencirkel
Lo basketbalveld) en loop terug tot de blauwe lijn”.
[ S— - Wanneer de deelnemer met de voet de rode lijn raakt is deze
poging niet succesvol. De stokken mogen bij deze opdracht wel
START buiten de rode lijnen worden geplaatst.
- Vanuit stilstand, fysio bedient de communicator voor starten met
e E
- Inde (180°) bocht naar links mag maximaal 1 keer (onvrijwillig)
worden gestopt
- 2(v/d3) succesvol
18. [Bocht 180" Links ~ Voor deze vaardigheid is geen aparte test. Deze wordt samen met
de voorgaande test ‘Bocht 180° Links met stops’ afgenomen.
- De vaardigheid is behaald wanneer 2 (v/d 3) pogingen_succesvol
(en dus zonder stops) zijn voltooid.
Gelukt? 19, | Object verplaatsen T Geheelzelfstandig”
1JA NEE - “Start 3 meter voor de kast met lopen, loop naar de kast en stop.
Pagina: 5van7 | Woorden: 1973 | ¥ Engels (V.S) C I “\EE Yol tot it s A et A0 e e A et e [EEE U

=

- 0o




image5.png
Wid9-0s umentl - Microsoft Wor o [[ISUEINE (] termediate-skills-test.doox - Micr pm._. [C=SEER

Star | 1noegen | Pagina-indeling | Venwizingen | Verzendijsten | Controteren | Beeid | Ontuikketars || opmaakc ) Start | Invoegen | Paginandeling | Venwizingen | Verzendisten | Controlren | Geeld | Ontwikelaars || Ontwerpen ndeling| & @

d o X BT il e TR &M »
pemons | e g ok g rome etenoop o (RS mpsen v 2 ] momen o 2% AT L e sy seveen
Aanpassen Atbeeldingst.. s schikken Grootte 5l cenbora | Letterye sten | |

L) e i 2 5 s s e 7 s 9w m e b s s o Lwe] il Tz TEL s RN UK VR P SR TS R |
- 2 | \ i
E Zout Intermediate skill | Requirements
E -\ [kZ 19, | Object verplaatsen ~ Geheel zelfstandig”
| -l NEE - “Start 3 meter voor de kast met lopen, loop naar de
| “la Nee Verplaats het object op de kast 60 cm in de lengteric
H A Nee . Kast en loop door tot de volgende gele lijn”.
B ] - Start is vanuit stilstand, fysio bedient de communice
H N starten met lopen
R - m - Op de kast een blok in de lengterichting van de ka_sl[
- B verplaatsen
B L “ - 2(v/d 3) succesvol
o kg 20, | Deur/smalle doorgang ~ Geheel zelistandig”
B oa Nee sseren - “Start op de gele lijn (1,5m voor de smalle doorgang
B Ja o nee de smalle doorgang tot de volgende gele lijn”.
B = NEE - De smalle doorgangis gemaakt door twee badmintor
B ] 88 cm it elkaar staan
B | - Start is vanuit stilstand, fysio bedient de communice
B ;‘ 3m starten met lopen -
B o4 |IM - In de 3 meter mag maximaal 1 keer (onvrijwillig) wo
B o & ‘ -2 (v/d 3) succesvol ‘ .

Pagina: 1 van 1

Woorden:0 | < Nederands standeara) | ] |

Pagina:4van6 | Woorden: 1882 | B _Engels (/S)

=0 [Eeszs s U= |





image6.png
el et om._.| | =SNG 3 (] ntermediste-: crosoft Wor b
Start]| Tnvoegen | Paginaintelng]| Verwizngen| Verzendisten | Conoleren | Beeid | Ontwikkeiaars || Ortwerpen: Indeing| SRR PN (Start| 1nvoegen | Pagina.indeling | Verwizingen | Verzendiisten | Controleren | Beeld | Ontwikkelaars || Ontwerpen. Indeling| S
% TimesNewRoman 12 - 5 4 TrebuchetMs ~los s
@ B U-dx x| & [F Iy% Gy B I U-aex x Iy%
Plakken L Snele sty | Bewerken Pakken ! Snele sty | Bewerken
O A®-A- A AN 810 | stilen- wizigen~ |~ O A®-A- A AN stilen~ wizigen~  *
Kiembord Lettertype 5 Ainea | stien Kiembord Lettertype 5 inea | stien
m\-\\;\z\\-\\;\gxus\s‘\7‘\1\‘,\}n\xl‘\u‘\U\‘xo\x‘S\M\l‘l\u\%mx\z\l\)\o\S\s\l\7\ FER ) PR
B You and enter (with max. 1 stop) <[ — e <
= 22 Aumest gait nearby a door (width 0.8m), open the door towards H - De ‘Stoep op’ en ‘Stoep af’ vaardigheden we
you and enter (with max. 1 stop) R ete
23 Aurest gait near a chair (height 0.5m) and pivot tum to sit down E gemeten.
24 Pass an upward and downward sloping doorstep (angle up = 6. [ Stoep af T Geheelzelstandie
113and down 16.7°, height 0.03m) (with max. 1 stop) W esp el Geheel zellstandig
25 Walk up amartial arts mat (height 0.04m) (with max. 1 stop) A NEE - “Begin op de judomatjes, loop naar de rand e
26 Walk downamartial arts mat (height 0.04m) (with max. 1 stop) H ”
27 Walk a slalom around 4 badminton poles (distance between A NEE af. Loop tot de volgende gele lijn door”.
izt S0 (At 250 A NEE - De judomat is ..cm hoog.
B B m - Start vanuit stilstand bedien zelf de commu
- Table 2. Patient characteristics Ind imaal 1 ke
B T T H - In de manoeuvre mag maximaal 1 keer (onvri:
| | Gender (male/female) 775 3 gestopt
| [Age (vears). median [range] 2 [24-56] o
| [Tevel of SCL median [range] Thoracic 9 [~ 11] & - 2(v/d3) succesvol (=zonder ingrijpen van de
| [Postinjury (months), median [range] 75 24-276] = - —
Allssrs) Lk 0 Geheel zelfstandig
| "+ ATS=American Spinal Injury Association Impairment Scale - “Start 1,5 m voor het eerste badmintonpaaltj:
K n 3m om de 3 paaltjes heen (staan op de gele lijner
K E laatste paaltje nog 1,5 m door”.
= = 5 - Start vanuit stilstand en bed; elf de comm
4| m AT SESANC en eqen s ce comiy
B 3 - Inde 9 meter mag maximaal 2 keer (onvrijwil
| N - 2(v/d3) succesvol
Bl = ’;
3] g |
Framework measuring progression in exoskeleton-skills o i~ °
“« [ ) ol K [ )
Paging: 14 van 16 | Woorden: 11 | <3 _Engels (Groot-Brittannié) | P | [EF Pagina:6van6 | Woorden: 1981 | D Engels (vis). =N





image1.png
igur icle, soft

Inotgen  Pagins.ndelng  Veizngen  Vemendijsten  Contoleen  Beeld _ Ontwikkeiars & @)

B start | invoegen | Pagina-ndeling | Verwizingen | Verzenalisten | Controleren | Beeld | Ontwikkelaars | Ontwerpen Indeling| &

T termediate-:

test,

icrosoft Wor pm... | [C=C00

ki =ttt outf e sl atomps
&= >0 porbrmedeons
W poresmte %4cf e tnes

“

4 Trebuchet Ms S0 - a B » 5 Koptekst ~ A| G sneongerscen~ (e
Lara s o @ = & MNCN = D G B1GOITT S 8
L B A bt YR I L o Tabel | Abectang tlustti Vormen b Kopoelingen L etk o UL s
Kiembord 1 Lettertype 5 Alinea | stien o Tabellen Dustrates Koptekst en voettekst Tekst
S s S S KA S T N R A R+ R M T i 1 [ 5 B S W3 5 B AP S B B I B B N T
= - -
Performance of each Intermediate-skill N
o Btk | Waing s ]
2 :
-lout Intermediate skill Requirements
M rer het 11. | Bocht 90° Rechts - Geheel zelfstandig*
~|al stops. met Stops - “Start bij de groene flubber met lopen
loop door tot de volgende groene flubbe
blauwe lijnen (badmintonveld) en probe
te maken”.
N " - Wanneer de deelnemer met de voet de
] " poging niet succesvol. De stokken moge
v ipachat vpesont o minser o eedpocpoe e Sl ’ - buiten de blauwe liinen worden geplaat
‘Consistent = performedihe same inth frst o atmpts (cucesssfubsuccessflor faure-faire) 9 START

Start vanuit stilstand, fysio bedient de ¢
met lopen -

In de (90°) bocht naar rechts mag maxir o

Pagina: 3van s | Woorden: 163 | <§ _Engels (Groot rttannie) | & |

b [« 0«

Pagina: 3vand | Woorden: 2060 | G5 _Engels V:s)

=1

] >
[EEE GO0 @





image2.png
Invoegen

5

Pagina-indeling

Verwizingen

HEo=2d

Verzendiisten

[ces

Controleren  Beeld

Q =

Ontwikkelaars | Ontwerpen

E

Indeling

[l

ERE

A [ Handtekeningregel -

T

| 9 - O |5  Intermediate-skils-test.dook = Microsoft Word " e e e _u_q

B D

Datum en tjd
Voorblad Lege Pagina-einde ~Tabel = Afbeelding Illustratie Vormen SmartArt Grafiek Sznumaibeelqu Hyperlink Bladwijzer Kruisverwijzing Kumekn vumekn Pagmanummu Tekstvak Snelonderdelen WordArt Decoratieve 2 Vergelijking Symbool
~  pagina - - - - v initisal - "8 Object - - -
Pagina's Tabelen Iustaties Koppelingen Koptekst en voettekst Tekst Symboen
o e e[ 1 > [&[3 &+ s " C[E[ > s 9w m b B W= e D dmeme] &
Fill out Intermediate skill Requirements

Noteer het 13.

aantal stops.

Bocht 90° Links met
Stops

- Geheel zelfstandig*
- “Start bij de groene flubber met lopen, maak een 90" bocht en

loop door tot de volgende groene flubber. Blijf hierbij binnen de

blauwe lijnen (badmintonveld) en probeer zo min mogelijk stops
te maken”.

- Wanneer de deelnemer met de voet de blauwe lijn raakt is deze
poging niet succesvol. De stokken mogen bij deze opdracht wel

buiten de blauwe lijnen worden geelaatst-
stilstand, fysio bedient de communicator voor starten

- Start vanuit
met lopen

- Inde (90°) bocht naar links mag maximaal 1 keer (onvrijwillig)
worden gestopt

- 2(v/d 3) succesvol

on

vans | woorden: 2053 | 5





