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PEDIATRIC APPROACHES WITH MOTION COMPOSITES
HELIO KIDSAND APEX
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FACULTY DISCLOSURE

CHRISTIE HAMSTRA, PT, DPT ATP

= Physical Therapist20+ years
= AcuteRehab, LongTerm Care, School-based, Outpatient
Pediatric Seating Clinic

= Two years as ATP for independentdealer in Midchigan

= Invited guest lecturer: Oakland University and
Andrews University

= Currently Clinical Education Specialist, Motion
Composites

= Based in Dearborn Heights, Michigan
= c.hamstra@motioncomposites.com
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MOTION COMPOSITES

MISION & VISION STATEMENTS

“LEAD THE EVOLUTION OF MOBILITY
FORBETTER LIVING”
“BECOME EVERYONE’S FAVORITE MOBILITY
COMPANY BY OFFERING INNOVATIVE PRODUCTS
AND THE MOST RESPONSIVE SERVICE”
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= Weight of wheelchair/ratio to
weight of child

“Selecting a chair that can
grow with a child instead of
expecting the child to grow
into the chair”
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PROPER FIT

= Seatwidth
= Seatdepth
= Footrest length
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GROWTH

* “the need to ‘grow children’s
wheelchairs makes t difficuit
toget them aslight asadult
wheelchairs.”

= “generic children’schairsare
prescribed with more
attention paid to what is easiet
for the family rather than what
may be best for the chid. The
relative weight of a child’s
wheelchair appears
considerably greater than one
fora young adult” Sawatzkyet
al2006

WIDTH GROWTH

= 2020
* 12-inch-wide wheelchair
= -inch hip width

measurement

= 2023
= 12-inch-wide wheelchair
= 9.5-inch hip width

measurement

= Stillwith room to “width grow”

into the wheelchair

* Whatabout propulsion

efficiency?
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WEIGHT OF THE
WHEELCHAIR

= Studies show often with
pediatrics more careisgiven o
seating and positioning, and
whatis easiest for caregivers
than on independent mobilty

= Theless the load (including
wheelchair user and
accessories) the lessrolling
resistance (Ott et a 2020)
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HOW MUCH WEIGHT????

321bs.
38 Ibs.

99%
83.6%
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INAPPROPRIATE
WHEELCHAIR
SETUP

= “Inappropriate wheelchair
set up or a poorly maintained
chair wil ikely resultin not
only mentalanguish ... but
also physiological strain
associated with increased
energy costs, resulting in
relative inactivity” Savatzky et
al2006
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NOT JUST LITTLE
ADULTS

= Howevermany of thebasic
guidelines for aduftsand
dltralightweight wheelchairs ae
recommendedfor pediatrics
= Like adults, pediatric populatin
requires individualized
configuration
* Proper COG
= Asfarforward as possble
without compromising te
stability of the user
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HORIZONTAL AXLE POSITION

* Move the rear axle afar fawardas
possible without compromising stability
the user

= Atorinfront of the shoulder

= Consider use of anti-tips

= Train clientsin wheelies & fall recovay
= Axle position is USER Specific

T

L
CPTIMAL WRTINTA, APLE FOSITION
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VERTICAL AXLE POSITION

Angle between the arm and forearm
between 100-120 degrees (60-80 degrees
of elbow flexion) with hand on top of
push-rim

Middle finger touchesthe center ofthe
axle with arms hanging

Can be difficult to optimize with some
clients

Look for:
* Limited shoulder elevation
* Reduced extension
= Decreased externd rotation

MO T
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BEST PRACTICE
LOOK AT EACH COMPONENT

Frame style
= Folding vs Rigid

Material
= Aluminum vs.Carbon Fiber
= Seating
= Solid or upholstery backrest
= Cushion selection
= Component selection

= Wheels,tires, casters, footplates, push handles, etc

9/8/2023

=
ymwmr
FOLDING VS. RIGID MECHANICS

FOLDING FRAME RIGID FRAME

’—‘ Generally heavier frame b—‘ ’—‘ Generally lighter and more compect frame b—‘

E‘u,umu
FOLDING VS. RIGID CLINICAL ADVANTAGES

FOLDING FRAME RIGID FRAME

WMore easily recycled between clients (IC) More customizable: dal in for et it and performance

What people picture when they hear “wheelchair” Lighter and eas er o prope!
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MATERIAL
CONSIDERATIONS

WHAT SHOULD WE BE
CONCERNED WITH?
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FATIGUE

Fatigie sthe progessive, localized,
and permanent structurd damage
that occurswhena materidis
subjected to cyclicor fluctiating
strainsat nominalstresses that have
maximum vaues lessthan (often
much lessthan) the staticyield
strength of the material

S o
DAMPING

Referstothe materials abilty to decrease the amount of vibration transmitted to
the user; it isa property of the metaland the structure tseff.

= Hashigh clinicalimplications

= Spasticity, pain, fatigue

A 2021 Systematic Review of the literature found "..vibration inducedoy MWC
propulsion could be affected by many parametersrelative tothe MWCsystem (eg.,
MWC design, material, suspensions, andcushion)..."

= Al play a role

= Mustfit individual client

= Not well documented how vibration affectschildren, but seemsasif it is

harmfulfor adults,the cumulative effectsin children could be harmfulas
well
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MOST COMMON
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Al 6061T6 115
MATERIALS
Al 7075 204
= Steel Stainless Steel 63.1
= Lowcarbon steel Chrome Moly 71:85
= Stainlesssteel -
= Chrome-Molly Titanium Alloy 260
= Aluminum Alloy Carbon Fiber 2457
* Titanium 1. ASMNMaiedal D Sheel' asm matweb.com.

= Carbon
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LIFETIME WARRANTY ON
CARBON FRAME

® Youcanmeasurea manufacturer’s
confidence in its products bythe
length of itswarranty

* Motion Composites buit its
reputation on the unique attributes
carbon fiber in the wheelchar
industry. Now we guarantee it

Appliesto manufacturing defects of
the carbon fiber frame and cross
brace.
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SEATING AND POSITIONING

MORE THAN JUSTACUSHON

Kids are unique asthey are constantlygrowing

Ensuring proper support asthey grow

Look at cushions and backests with critical eye
* Howmuch doesit weigh
= What support doesit offer (cortouringetc)
= Hardware and adjustabilty
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COMPONENT SELECTION

EVERY PART ADDS UP: TOP TOBOTTOM

Wheels
= Tires

Casters

Handrims

Adjustmentson frame

* (Depending on wheelctair modd selected, can add
additional weight with adjustability)
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REAR WHEEL SELECTION

Weight Matters!

SIZE matters
= Smaller child needs smaller rear
wheel, 22 maybe even 20-inch rear
wheelfor proper propulsion

Stiffness = increased lateral stabity, more
efficiency
= Look at wheel movement duringturrs

Maintenance realities
= Spoke wheelsrequire little to no
maintenance
= Mag wheelswarp over timeand are
heavier

’MJHQHJ
REARTIRE SELECTION

= The evidence isclear:air filled tires
are more efficient

= At 50% of recommended
inflation, an air-filed tire rolls
with less resistance than a <lid
tire. (Sawartky etal)
* The maintenancerealty
= Tiresshould be checked vieky . . o

= Inflation needed 1-2x per
montl

= Newtire technology is
puncture resistant
» Educate your dient/caregver

= Give them responsbility and
choice
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REARTIRE SELECTION

“Wheelchair weight playsa major
role in wheeling efficiency..the
simple act of maintaining preper
tire pressure decreases physical
strain in children by 15%and may
result in more active, energetic
children, who can independently
wheel their chair”

Sawatzky etal 2006

PNEUMATIC WITH AIRLESS INSERTS
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CASTERSELECTION

= 3-ginchcastersawilable

= (Please don't ever do8inch on a Helo Kids)

= Ultra castersare awilable!!! 4.6 inch

= The larger diameter of the aster; the more it will
interfere with front riggings.

= Smaller diameter caster 4-5 is prob recormmended
if the child is propeling themselves.
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HANDRIM

= Not many cliniciansthinkabout
handrims for kids

Kids = smallhands

= Newton Airgripisa good optin
asitis grippy

10
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DEPTH ADJUSTABLE BACK*

= 3" of adjustability
= *notavailable with WC-19
= Canget unoccupied transit
= Angle adjustability
= 90°-105°
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DEPTH ADJUSTABALE BACK
APEX

= Extension of the seat rail

= Canhave depth adjustable
backrest with WC-19

5 wonon

HELIO KIDS

Modeled after the Helio C2

= Fullcarbon fiber frame

= Standard with depth adjustade
k

= Transport weight of 12 Ibs.
(without front riggings)

175 bb.weight capacity
* Free growth kit
Fulllfetime warranty on fame

11
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DIMENSIONS

* Width12-16

9/8/2023

5 ////% \ = Depth 12-16: without depth adjustable back
- s = Depth 12-17: with depth adjustabie back
2% .
i ‘90 %/ < o //@; = 175Ib. weight capacity
2% =z N %”2 = Free Growth Kit within first 5 years
5 'ﬁﬂé o = = Includescarbon crossbrace, crossbrace links,
i V- % 3 seat sling, back upholstery, frort riggingsand
16 o footplates
Tl SRR =
-\5
Section 25 - Manual Wheslchairs
Base Devics [check one)
[T pI—— Panciaric Ughtweit Stardard Marwsl Wheeichai Hone
Adull Lighiweight Siandand Manusl Wheskhar  [[] Pasdaine 1
it Lighwight Parfrmance Marsl Wheeichar || Paecei g Paronmancs R Harol ihescrar
o p—
Adull Ml Dy Tit Wheeichaic Paadiaic Speciic Spacialy Sioter
Confirmation of Applicant's Eligibility for A : (answer req
1. Appiicant requires the use of 8 manual whealchair to move throughout hisiher place of residence [ Yes Mo | Mia
and can move indepandently throughout his/her place of residence with the prescribed device. "
2. Apphcant requires e s f & marsl whssichair 10 move beyond heahar pisce of esidance
and can move indepandenily bayond hiser place of residenca with the prescribed device Eve [OQte Cwa
3. Applcant requies the use of a manual whelchar 1o move hroughout hisher place of esidence ,
and s depandent on atlendant for prapuision. Ove  [A%  Owa
4. Appicant requires the use of & manual whealchair 1o mova beyond hisher pisce of residence
and s depandent on attendant for propusion. Clves  [Eno  [lwa
5. Applioantrequires the use of a thanium move
Waiher placs of residence. o Ok  Owa
6. Applicant requires the use of a titanium frame wheelchair to move independently beyond hisiher y
place of resicence. [ve INo Ly
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Adatians

L) Adustat Tonsion Back Uphelstery

Hamey Duty Grens Bemzos & Uphaintery

Ancinar Gptin

[RepR————
] Evating Logpasts fpak)

o Prescribes

] Spoks Promoters por)
Frejetng Fandeies (i)
yderd Marvas Wheskhar Frare wih
Manu Dynamic T
Grace Aics )

] Gaster Pin Lockes fpaiey
L Ampuse Asie Prates ()

Quick Fninasn Axi i)

EE—
Orygen Tank Hosdar
entiaer Tray
Tearun Frame *

[£] Giiting Gusas (par)

L] 0o Amteves Drive

] Uk Lt Whas Lock
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WAMZ

* WHY isthis material needed
clinically?
= Strength
= Durable
= Vibration damping
= Ease of maneuverability
= Extreme lightweight
Controlled propulsion
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Clinical Examples

= Limited strengthiveakn

= Limitaions in Range of Mk

= Spasticity/ high t

eased enduanceffatigue
= Hgh risk of UE overuse injury

= Painfimitedsiting wolerance when rolling over bumps
thres holds, and obstacles

- Requires w
reduce propulsion stokes, reducing s

Dursble wi
propulsion but
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Brand/Model | Transport
Weight

Motion 10.6lbs.

Composites

Helio Kids

KiMobility 12.81bs

Catalyst5

Ki Mobility 17.5Ibs.

Spark

Sunrise 191lbs.

Zippie X Cape

Sunrise 251bs.

Zippie 2

Tilite Aero X 15.6bs.-
18 bs.

OTHER CHAIRS IN SAME CATEGORY

= Clinicalimplications

Clnical practice guidelines recommerd “aslightweigft as

possible
Want tolower the chair to body weight ratio as much as
possible

Start with a lower weight base, as all the comporents
added on wiladd more weight

Justify it

13
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APEX

* Available in aluminum or catm
fiber

Lightest fully adjustable rigid
frame in aluminum and carben
fiber
= A program, allows for growh
within first three years of
purchase
= Seatwidth, seat depth,
frame length, frame ange
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DIMENSIONS

L e
=, G
B
a8y = Width12-20
- = Depth 12-20: with depth adjustable back
M = 265 Ib. weight capacity
® = AAA program for growth

5 wonon

Section b - Manual Wheslchairs

Basa Davice (check one)
‘Aduit Stancans Marwal Winssknair Paadiatic Lightweight Standard Manusl Whesichar Hong
Adult ightweight Staneians Meral Wheseichair Panintrc Lightweight Performance Mamual Whselchair

Adult Lightwaight Perfarmance Marual Wheelchair | | Pasdiatric High Parformanca Rigd Marual Whealhair
i Paadiatic Manual Dynarric Tit Whesichse
Pandiatic Specific Specialty Stelisr

“Adult Manua) Dyramic Tl Whselchalr

Fowar. in adkdiian 1o

Reason for Application {check cne)
First acoass for Mebilly Daviess
Ancthar type of device reguired in additicn to Previously ADP Funded Davicels)
Mofications 10 Non ADP Funded Dvicals)

e T D e |

Fraviausly ADF in 5o

T (check

previously 0 longer
s dafined by ADP for Fuding purpases

‘Change in appicant body size - previeusty ADP funded ecupmentis sither toa lrge er oo small
Praviously ADP fundai squipmant s wor sut

s v oy
T 3|
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Confirmation of Applicant's Egibilty for A

1. Applicant recyires the use of & marual wheelchsir io move Sroughout Hiuher place of residence
and can hissher piace

2 Applicant raguiros the use of a manual whoelchai 1o move bayand hishor place of reskdence

1 a0 v ndsDa ity bynd hiser DISCS of Fsi0aNCE WM th prascTibed derice.

Applicant recees the e of & manal wheelchsir 1o move Biroughout hishar place of esidence

‘an iz apendert on atiendant for propusian.

ApplIcant racss the 1538 of & MARAI WASSICKAI 15 Move Bayand hisher place of reskdencs

i is daperndint an aflendant or propusion

& Applicant the e of & teanium indspandanty thecughout

isher place of esidence.

Agplicant reeaiees the use of & ianium frame heslchalr o mave indegandntly beyan Fishar

jace of residence.

les
l¥es
Yon
Yes
(] es

[ves

Children most often use their wheelchar in short distance bursts. Literturesupports that WC users more tycally
demonstrate mostly stop/starts/turns andshort distance bursts ofpropulsion vs. long pushing sessions. Stop/start
requires greater force production and energy expenditurethan to maintain a char motion once in mction.
Therefore, as evidence suggests a child’s wheechar must be as light a possible. Rigid wheelc hairs arelighter and
therefore easier to propel. Rigid wheelchairs can be more dialedinto client spedifics
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Ki
Li

Ki
R

T

Apex C

Motion 10.6 lbs.
C
Ap

omposites
ex A

iMobilty ~ 12.5lbs.

ittle Wave Qik

i Mobility 11.61bs
ogue XP
ite Twist 121bs.

OTHER CHAIRS IN PEDIATRIC RIGID CATEGORY

Brand/Model | Transport
Weight

Motion 9.7bs.
@S = Motion Composites chairs transportweight listed as 16x16
KiMobiity Little Wave Cli transpart weightlisted as 12x 12
KiMobiity Rogue XP transport weight listed & 14x 14
Tilite Twist transport weight sted as 12x12

’ momon

WRAP UP

Proper fit
Growth

Weight of wheelchair/ratio to
weight of child

Select frame
= Folding vsRigid

Evaluate Every Componert
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A,“‘\
— Thank You!

For more information contact:

Education@motioncomposites.com

C.hamstra@motioncomposites.com
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