The Z-coil® shoe has a unique design
that combines a rocker bottom, an ele-
vated metal coil heel and a rigid orthotic.
The manufacturer claims the shoe de-
creases and equalizes foot pressures.
They market the shoe to people with
musculoskeletal pathologresa T
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'Purpose

Subjects - (it
Twenty subjects (1 3 women: 7”"
men, mean age 28.7 years) wrth
no complaints of musculoskeletal
or neurologrcal symptoms partrcr— N
pated rn the study

Pedar® Insoles

Instruments & Procedure:.

The Pedar®© in-shoe measurement sys-
tem (Novel GMBH Munich) was used to
measure plantar pressures while subjects
walked 3, 6-meter trials in their comfort-
able athletic shoes and in Z-coil® shoes
at free velocrty (69.7—92.4 m/mm)and
fast velocrty (92.5—120. (0] m/mrn)
Plantar. pressure vanables were recorded
for 6 plantar regions of the foot: ‘Whole
foot (W), heel (H), medial and lateral mrd |
foot (MM, LM), metatarsal 1 and great toe
(GT), metatarsals 2-3 and correspondmg s
toes (M23), metatarsals 4- 5 and corre- e

spondmg toes (M45) Gy

Data mocessmg_& analvsrs

Repeated measuresMANOVAs rdentrfred
significant drfferences in peak pressure (PP) |
maximum mean pressure (MMP), pressure tlme
-integral (PTI),-maximum force (MxF),- mean -
force (MF) and contact area (CA) between shoe
‘conditions at the different areas of the foot We
.‘used an overall alpha level of O 05 %

Contact Area (gmz) i
. [Contact area wais ssmalar between 'shoes at b _th Walkln
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The purpose of this study was to determlne lf the Z coil® shoe . — TS e S ST

changed foot pressure magnitude or distribution during free |
and fast walking as compared to conventional athletic shoes.

7-Coil® Shoes.

Ma)umum Force (MxF; Newtons)
1 MxF was significantly lower atMT 2, 3 & MT 4 5.at both
velocmes in the Z-coil® shoes. - MxF reduction ranged "{
il from 13% - 19%. Only at fast velocity, weanng the Z-
co:l® shoes caused a srgnrflcant lncrease m lleF under_

In general we found a decrease rn forces (MxF lVlF) and
pressures (PP, MMP, PTl) at MT 2-5 and increases in .
pressure variables at the MM with the Z-coil® shoe. _' '
Contact area didl not differ between shoes. ‘Results wer_

Jisimilar but not |dlent|cal for free and fast walkmg speeds‘" - ISl Enll Spssea———

in all.variables.

| Max mum Mean Pressure tMMP Nlcm ) - Ay
At free velocity, MMP was 18% lower at MT23 and 15% :

4 lower at MT45 in Z-coil® (p<. 0001). Similarly, at fast ve-- ) :

Iocrty MMP decreased 15% at MT23 and 11% at MT45. LM GT  MT23 MT45

]I MMP significantly increased at MM by 18% and 28% at Sisdic: ol

free and fast velocities respectlvely ‘At fast velocity IVIMP.-

E der the whole foot srgmfncantly decreased (p-' 034)

WIMEI Mean | SD

E- 28

Mean Force (MF Newtonsl 7
At free velocity,"MF -was-lower-in-the Z corl® shoe -%4%"' ;
= El W (p=. 006),16% at MT23 (p< 0001): and17%at =
IMT45 (p-— 002).-At fast velocity, F similarly: decreased
under W, MT23 and MT45 and, in addition, decreased -
17% underthe H in the Z-coil® shoe.. ‘The MM, howeve
expenenced a 38% higher MF (p— 001) in the Z-cor|®

w = Whole Foot

GT= Great toe

MT23 = metatarsal 2,3
MT45 = metatarsal 4

€ MM = medial midfoot
B LM = [ateral midfoot

Peak Pressure (PP N/cm 2y S _
At free velocity PP decreased 9% under M23 & 21% un--.

: Athletic sh i
. cucs 095 Pressure Time Integral Fast Walk

- 28% under M45 but mcreased 17% at MM

B Foot Regions

der M45 with Z-coil®. At fast velocity PP also decreased

- Our results tnd|cate a general decrease in lesser toes pressures and forces in
'; the Z-coil® shoes as compared to athletic shoes. This decrease is most evident at .|
- MT45. PTl, an expression of pressure throughout sampling time, increased ~ ~12% -
Lk under_the GT in the Z-coil® shoe. - At fast velocity, pressures and forces shifted '
{ medially and anteriorly. All pressure and force variables increased under the MM
TR ] While MxF decreased under the LM and PTl and MF decreased at the heel. The -
medial and forward shift of pressures and forces seen at fast velocity mdrcates that ;

the Z-coil® shoe is more effective when forces and pressures are high.
A4 54 This Shlft in pressures and forces: rnay be caused by the combanatron of the

8 J 'elevated heel COl'I rocker bottom and rlgld orthotrc of the Z corl® shoe The shrft rn
e _pressure forward and medrally expected wrth an 1ncrease rn heel helght may be
: ‘offset under the Iesser toes in the Z-c0|l® shoe by the rocker bottom Prevrous _
T studres showed that rocker bottom shoes decrease ‘forefoot pressures compared to"'.r_.ﬁ
& -standard shoes.>.: The rocker bottom may be. tess effective in decreasrng
': 'Pressures under the GT as forces and pressures are shtfted medral!y in the Z cor!®_'fif
Maximum Force Fast Walk .shoe ' Sl R i i i
4 . ~MMP and MF were lower under the whole foot (W) when walkmg wrth the :

1 Z-coil® shoe. The decrease in W force Elale pressure as well as the decrease in H
force and pressure in the Z-coil® shoe suggests a decrease in force transmstted up :
the krnematac chain whrch m:ght explam the anecdotal relief of pain reported by ik
| some Z-coil® users. - AR : as et e e e B
-~ Finally the lack of dlfference in CA between the two shoes suggests that our.

: subjects chose athietlc shoes that contoured as well (o} the bottom of the foot as the !
/| orthotic in the Z-coil® shoe. SR S b ik

I Because the Z-coil® shoe is marketed prlmarlly to persons with foot, lower £
4 extremity or back paln we are ptannmg to study these populations %,

Peak Pressure Free Walk
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|Pressure Time Inteqral (PTH)
1At both velocities PTI srgmfrcantly decreased under
IMT45 and increased under GT. when wearing z-coil
l|shoes. Moreover at fast velocity PTI significantly de
creased (11 %) under H and mcreased 12% at MM
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