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Plantar Pressure Distribution and Asymmetry According to
Preferred Walking Speed and Body Mass Index
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Abstract: Plantar pressure and asymmetry are crucial for foot health, especially in diabetic individuals at risk for diabetic
foot ulcers (DFU). This study examined the effect of preferred walking speed (PWS) and body mass index (BMI) on
regional plantar pressure and gait asymmetry in middle-aged diabetic men. Fifteen diabetic men (50-69 gfears) were
grouped by PWS (slow, medium, fast) and BMI (normal = 18.5-22.9 kg/mz; pre-obesity = 23.0-24.9 kg/m”; obesity =
>25.0 kg/m®). Participants’ average plantar pressure (APP), maximum plantar pressure (MPP) (total foot, forefoot, mid-
foot, and rearfoot), asymmetry index, and plantar pressure difference were measured using a treadmill, while they walked
at their PWS. Faster PWS was correlated with increased APP and MPP, primarily in the forefoot. The slower PWS groups
showed greater overall APP asymmetry, whereas the faster PWS groups, despite better overall APP symmetry, exhibited
increased MPP asymmetry in the midfoot and the highest in the rearfoot. Higher BMI was associated with increased plan-
tar pressure asymmetry. Notably, the pre-obesity group, displayed the highest median MPP asymmetry across all foot
regions. The rearfoot consistently demonstrated high pressure and MPP asymmetry. Both PWS and BMI significantly
influenced plantar pressure and asymmetry in middle-aged men with diabetes, with distinct regional effects. These find-
ings highlight that individualized gait assessment and customized footwear are required to redistribute pressure and man-
age asymmetry based on PWS and BMI, which are crucial for DFU risk alleviation.
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B Al A9 Exet g v
oNUA &84 1, J8x 2244 A o
STHPol et al,, 2021). ZAte] o] o
A¥ 7Y, A §A3, wHdERl B 7% AR o]
Jom, 53] B 3xl 5 @M= T
7 Y(diabetic foot ulcer, DFU)S %z 3}7]
(Menz et al., 2003). DFUE Gk $H2o)7A)
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W A, 24 AL SR A T AS A= o]ojd
SItH(Boulton et al., 2005; Zhang et al., 2017). Wul=he]
& 9ol WAoo R w2 A9kl TlsiA| DFU 24
Eol HoA=H|, 53] BuA dRAAHFo= <l
AFE A ZASA Eehs AdEfollA ®Bao] A&Em
&) FAHHo] YR LHT f1Fo] ETH(Murray et al.,
1996). DFUE &7} oL AEEo] w9 wom, SkxlofA|
AEA T A o8P AE S B A A AsE &
el tiEZed 198 FHSoE HIET JATHAmstrong

o Je Mgy

BN 2

et al, 2017). W2H DFUZ} ek =g didsls =9
ol TashH, WY 27IWH 30l A3lEA] W= Al @

27} a7 olo] ALY ST nae) FH Bl o
AA, AgA SHAM = B, DFU 9% 7154 9o
(functional footwear for diabetic foot ulcer prevention, FF-
DUP) A FHAM= Fag AT A7} Hojsit.
DFU of'§<] 42 13 3 wupge] 7hsixl= Ao
S ghsfstar, =4 H-9lef] A bgo] JFEA
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W oAk g #5535 EAFHs Zlo]th(Cavanagh &
Bus, 2011). Hae wj< sjolshe Sxeloln, sfole] Hajs
=(walking speed), 2. (stride length), #|°|%12~(cadence) &
I 722 FEEE 7)ok TS Edehs N AA 21
A, 23 &3, 3k =¥ 2 4% Y wet gERA F
A9t EEAE AHHA I MFIthFusca et al, 2018;
Lai et al., 2008; Mickle et al., 2006). ©] FoA H3P&E
A A ZA 9= (body mass index, BMIy= Z4]9F X0l 2%l
FEFE VA= T8 AFE ByH

HaEes ST AAllA 71 F@Holal #AH<]
Wy 5 shvth, Hal&ert S7lshd dRbdog HdEi
Ho| JFE= Aol JaL, FE7F =EFE i
F7tsl 55 FHo=R 3§55 —‘i—ﬁﬂ vetd l"/}
(Browning & Kram, 2007; Chung & Wang, 2010). 53] 7|
Qle] XM F 1YL (preferred walking speed, PWS)= 711912
18 2 YA Be) FEHE Ridste AEEA ARER 1Y
Ao 4] 83+ 7150] FthRose & Gamble, 2006). PWS
ATFARF ApH 02 A4lo] Helgh He&es ofu|s)
Aog A} GFolx Ag ) AALPA HEE &0l
tH(Ferndndez Menéndez et al., 2019). 7P AAAH T oFy
A AE 7 7] HEel B8 52 A she ARG
B3 Al ZAY dEe] AA WslE o Z wdsite AT 2
= AtHRoggio et al, 2024). 712 7154 Fdo] A=
gk B3 54 B4 A7 i gAE HalEss 2700
A A E]7] wgol], A7zt 7RIS Be) B4 leo|7t Z
53] WEA] Bk 7497 Bthi(Patry et al, 2013). &
A%, 8%, 9= 81 5 13 75| Aste a4 A
e (health vulnerable population)y ©]2{gF A3t Z 7104
B3 HrIE F35h7] ofg, AEA AE dHolEE &R
= A g o]tH(Chesnin et al., 2000). wehr] AA] AR&z}e]
B3 EAS ugdd 4 9= AF AA7F Fesit).
= 2 7Rl skeddl A84%0 dES A= &
o #3|n] BMIZF o1 ATl His) wa) A XIUEM A3
she & WZlo] o Folx] AW 54 F-9lel| o]
ASHZ, o= QI8 FAY] Al =7] 2 vAde] St

A tHBrowning & Kram, 2007). BMI S7h= F=H

Skte] whbe £ F9lel 7leiAlE #HAL b (peak plantar
pressure)yS “JA1Z1tHSutkowska et al., 2019).
37t AEE= S5 F(metatarsal heads)e} &F| %]
el S7F= DFU 2Ae] Fo 93 alew %
(Fernando et al., 2016). A5 L= BT T
A AT BA ) s Be) F duldel 7eiRs d §F
A7+ AE-(pressure-time integral) Zko] © =4 YERH, o]
ZA &40 91" U1 u)stHills et al., 2002). w
2}4 DFU 918wl BMI S7Hs A4 230 98 =
T JorF BN Y £E2E Z7]¢ YHsSIAL DFU
A 98 dSste dl o] BMI ®islel] e Hal A &
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A%l B4E Fetsk= 2ol F83ttH(Chuter et al, 2021;
Fernando et al., 2016). &3t DFU 24 71540 £& A&
A5 tPdoZ BMISE SA U] dHaAE EAske e &
AN AY T L5 dFdaL, SEF Aoy A&
(insole) A=} 242 o4 FAle] 35 Fuglsl= ¢ &
T ARE AT 4~ Jk(Sutkowska et al., 2019).
PWSU B3l EAS 7ute g 7154 Eol8 H3 I
3] AgHoln, 53] FF-DUP A4 ¥ A% AZel ol&
= EEC g d7e € A8 HA5e of
e UFA, F9lo] AA LAl
Aol JEEol o] AR T4 3
| A 95 Stk tise] #9- FA9ke] vl
A (asymmetry), B3 Z FE Hof 4 BXo| 2o], H
3} 52 FF-DUPS| 2A| A5S Hrletal ARSA 8%
sl o frove AR s Bt ofds] 4 o
o7 83 tEAA & AthHan et al, 2019; Pol et
2021; Redmond et al, 2009). Wk 70 PWSet =
A% Bx] AAES HER sk A7F 8k
olo] & Ate IhH #HES Ad A dA4E tde
2, AFRPET(PWS) 2N HalEwel BMO| WE
A BXE 54 %_'J 61 3Tt fodzte] 2lA =7
iﬁﬁ —‘%é 1 w2} DFU BHE°] =& F-9lof 4% LzLJ}
P 0% 3 FF-DUP B #d A|F9] gt
=9 *3741 2 37} 71 Y0 NZAFRE Bgslaal i
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2.1. °1?iF01I|-
2 Ayl g e WEe] A= 50-694 99l HA
1570 °4¥%L04X}§ i3l U%, o A3 A, F
Aot 5o X Wy TE SR AYF o|Ho] gle
shsaict. Aredzte] ek A% 57.7£5.84, BMI H
2534+3.03kg/m’, PWS B2 1.87+0.75 km/hSAth. BMI
7% we} A 4Hnormal group = 18.5-22.9 kg/m%, n=5), H]%H
1 S (pre-obesity group =23.0-24.9 kg/m®, n=4), ¥]%H(obesity
group=> 250 kg/m’, n=6)0.2 73T} PWSel| e} A
% % (slow group=< 1.5km/h, n=6), T LF(medium
group = 1.6-2.4km/h, n=6), L& LiF(fast group==>2.8 km/h,
n=3)02 3} tH(Table 1).
BE Fozks A7 543 dajel gl Fws] ANS §
< F AEHoR FAXE Mdeigion, & A

22, A8 HXt
Ao dHAMZ WAE E=UFDM-TR70; zebris
Medical GmbH, Isny im Allgiu, Germany)ollA ZI3=|]om,



346 THYFIYGSIR] A27H A4Z, 20259

Table 1. PWS and BMI of participants
Participant No. PWS(km/h) PWS group BMI(kg/mz) BMI group

P01 1.8 Medium 27.58 Obesity
P02 2.0 Medium 26.06 Obesity
P03 1.3 Slow 2471 Pre-obesity
P04 24 Medium 22.24 Normal
P05 2.8 Fast 31.99 Obesity
P06 1.2 Slow 2791 Obesity
P07 1.7 Medium 29.84 Obesity
P08 3.1 Fast 24.82 Pre-obesity
P09 0.9 Slow 22.47 Normal
P10 1.5 Slow 21.32 Normal
P11 0.9 Slow 22.70 Normal
P12 2.4 Medium 26.49 Obesity
P13 1.8 Medium 24.77 Pre-obesity
P14 1.1 Slow 22.38 Normal
P15 3.1 Fast 24.88 Pre-obesity
Mean + SD 1.87+0.75 25.34+3.03

PWS group classification criteria: Slow(< 1.5 km/h) , Medium(1.6—
2.4 km/h), Fast(>2.8km/h), BMI group classification criteria: Normal
(18.5-22.9 kg/m’), Pre-obesity(23.0-24.9 kg/m?), Obesity(> 25 kg/m?)

AFFARE 7154 247 wiAE Control Z719] F¢goj=
24310 EY= QoA 287 AFEA B3] zale]
PWSE A3 tHFig. 1). PWS Z2HE 93 A B ¢
B AT A ARl Bl A 7)5A dEE
7Fele WHeE AREEE 28 717] AAK2 minute walk test,
2MWT)E F3le] =8 3513th(Bohannon et al., 2015). ¥7
2ol A HlolE S e B3 Ade HA 1y 77+
Z wol|Z=Z <lgt "ol &£ae] rFeAE I ste] A1l
PWSZ 387+ A 3
5 HA(total foot)o} ZF FIHFAFHE, TFH, 55 A%
o] H 9 Hul St dlolEE B4 83ttt

&

Control
Condition
Footwear

System

2.3. "Wl X|=&

2.3.1. A (plantar pressure)

B F 77E oF volHe AEFE, T8, 57 A
F9S 7oz H-9- HF S U(Average Plantar Pressure,
APP) 2 FHo| 49t (Maximum Plantar Pressure, MPP)2 A=
S5tk APPE 7P QMo HEdh 3% 7 F 50 strides
(100 steps)E F=313L, YZH7](Stance Phase: heel strike —
midstance — toe-off) FZrolA WASH o) o HHghs 4F
Zste] Aol &gt ole 33 B A 42 BE A
Q AAZ FH A oz, Aukgel A9t By S
T e AR 48T F Uk £ A7
Hatetal A HE ol R BE o Aol
7}2ro] BAFES ISR HHg =3
MPP= 47171 F7blA 7159 o F 7P =2 s

l

>~
To,
5
4
N

ot Fa 9ol BAY Yol WA 7] o, F
= 1 z
T 2 v

&3 A7 79 A7l f8a Aok, 2 ArlA
Al Gt A DS, S5, F57] I R P
=2 FAY RS A7 FESe] 240l AHEkA

o

2.3.2. A ¥t A (pressure asymmetry)

B Al A 29 BiFAS Hrlelr] Sl 7 7
EE ARSI A, HIiAA A4 (asymmetry index, Al)
AHQ 2 B4 TS A"stel] a5 Ad
A8k ApelE & #oRE Atslste] AEATHEG. 1). FA]
tol HIthd A57t 5% olshe 83 W, 5-10%= 73ngh
HItHA, 10% o2 Fo7F s FFo2 A3t
(Herzog et al., 1989; Sadeghi et al, 1997). &4, A% =}
O] (plantar pressure difference, PPDy= ¢~ 5 H¢] 7+
o skEe] Ao Aol (L-R)E AHE38l(Eq. 2), HIHAE #
HH o2 Folatr] sl &8skt

S AN e X

hin

x 100 (1)

: _| L-R
Asymmetry index, Al(%)=|——=—=__
" %) ‘max(L,R)

— Nonfunctional Insole
|

Lefi side
COMBINATION .

. . |

— Footwear Upper part

L

Right side

Fig. 1. Control condition(nonfunctional) footwear system applied to the experiment.



Plantar pressure difference, PPD(N/cm2)= |L-R| ?2)

24. HIo|H 24

dlo]e] E4& SPSS Statistics 29.00BM Corp., Armonk, NY,
USAYE AH8-3te] 71557191 Spearman 591324 & X183t
Atk PWS 9 BMI 25 7F SAY ¥ xfol= Kruskal-
Wallis 702 B3} o™, A|Z}sl= box-and-whisker plot
9 heatmapS F3l AE 7F AP AAAEE AR
gk ZA Yl IS = T de AFH 890 s fE

ARt A%, A, dH], FERUb], dEE], U
%fﬂl 59 QA 13— & A s8I ou, B2 o] Aok

Az} sj4e] nx AET FEai
3. ednZm}

FEXet 22 54
Apdeda) 1589 Hat ZAAPPYE = 3.44-6.24N/em’,
22 3586.06Nem’ HE UEhgon, 7+ A7gedzpd
APPS] 2% =o]7} SlHUTHTable 2). Z2vt A3 Foiz}
£ 249 SAge) R BN AR Easted, B
Wy o) gle 3 W WY olE g Bxe) A

2 XéEe eRE ¥ A ADE
it 4.1% F=0]02H, P09(9.87%), P07(9.44%)1A 10%9]
Sk =2 vl YERHTE BFA P11(0.04%), P02
027%) 5= A9 A FelE FASKIT ole Ba Al &
Aol 29 @o] Foixlel wlgt A d=o, el ]0
1:-_1 Eﬁﬂ z:;,]. _Eg] /\gg]ﬂ _g_o]oﬂ ]o]z‘ﬂ— h;],_‘ 740
o), Ty B A oaEs T2} o} BA4A 01H1—§]-0ﬂ‘—‘}
Agte] 010111 G AFE= FE5ATFY FAF 71Eo = 3N
g F97t

o] ZAHMPP)S A ZRolx] 2= 36.11 +9.85N/em’,
92 3334824 Nem™2 ZHFG oM, sRaty o] T2
14 7P =2 gelo] YEltH(Table 3). i Hd) A
B Az, AESRME HE 2541+52Nem’, =
24.83+5.01 Nem’ o™, EZ5oME H= 2224+ 601N/
em?, 2 23014589 Nem?dth &5 MPPE &=
33.87+9.08 Njem?, 9= 3226+ 8.50 Nem’® AZH 2 2=
ol Hlgl A er =2 E 5SS Bk ol B F
7] % initial contact AlFoNA 2] FHEX]e} AH Alole] HEO
2 QIg FHo] FFHe| FFF = AAGTH 5 X5

= 245 B3

m

2

3.2. EXeF ZF M|

3.2.1. % AR B9 ZAU4 PWS, BMIS] #HA|

B ZAHHAPP)H Hu ZA4YMPP)e] thEh Spearman
HI R At Aat, 24 L A oA w9 et o]

HERYLE Y AP HE T BE X 0 AP
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Table 2. Average plantar pressure and asymmetry index by participant

Average plantar pressure(N/cmz)

. Left Right
Participants No. Al(%)
Mean+SD Mean+SD

PO1 5.18 £ 6.60 4.75+6.38 8.43

P02 5.09+522 5.07+4.98 0.27

P03 4.02+4.47 3.98 +5.09 0.92

P04 493+6.42 5.01 +6.63 1.59

P05 6.24+7.20 6.06+7.15 2.90

P06 3.80+£3.99 4.01+4.51 5.41

P07 3.44+4.08 3.80+4.42 9.44

P08 6.11+7.22 5.95+7.00 2.67

P09 436+4.46 393+4.13 9.87

P10 4.44+4.59 422 +443 4.87

P11 3.96+4.15 3.96+4.40 0.04

P12 426+4.30 4.06+4.32 4.71

P13 4.06+4.97 424 +4.57 421

P14 3.54+3.72 3.58+3.62 0.95

P15 4.97+5.96 4.84+5.68 2.60
A7) ER1EAKTable 4). 53] #5345 Hat SAY
(APP_L—APP_R) Ale]ol] p=.893(p<.001)2] 7t 2 A
AE HIloH, ofs By A 29 & Ale]9] skg FETH

QAR 718k Jlom o] wrke He AR &
< F ZA(MPP(TF) L -MPP(TF) R) 7} A#AGFE p=

804(p<.001)E 28k UEhtom, o] 9] B A k= b

o A1 el MRS el AL wedi,

=

SHH, APPS} MPP 7| A% RIS & A &
1SHAPP_ L)+ Hth %—xﬁolavJPP(TF)_L) 71 p:.743(p<.01),

92 i ZAHAPP R)F Hol ZAHMPP(TF) R) 7l

=.550(p <.05) =2 44 FABATE ettt o] e 4
74{‘—_ BaAog B Al HA| A4 Fsprh Srkskd o oF
g AA I FTkehe APl S-S dvisi, o A A=
£ #Z0] $30r) o WA ey, ol Aol AT
Az} RIS B FH, AT At A, 29 Ee 1@ o
Table 3. Maximum plantar pressure by region and foot side (N=15)

Maximum plantar pressure(N/cmz)

Foot region Min. Max. AVG SD
Total foot_left 24.02 55.78 36.11 9.85
Total foot right  24.06 46.41 33.34 8.24
Forefoot_left 18.48 35.52 2541 5.27
Forefoot right 17.94 32.63 24.83 5.01
Midfoot_lefi 12.93 38.21 2224 6.01
Midfoot_right 14.36 36.57 23.01 5.89
Rearfoot_left 2147 50.38 33.87 9.08
Rearfoot_right 23.13 46.17 32.26 8.50
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7 5o A QR o8| P v F o 5 = USS HAF HAEH= By 7] 9ol 18 S F
A%e] A B 7}*~A = A 4 gl Fale T8 FRR, BEHEe] FPt Y 9l ¥ g
£3] PWSSl APP 7+e] AHAAE FET vl pwset AAE S WA 7= o= AT 4 Stk 53] mE B
= 3t FAYAPP_R)ZH] FAATE p=.832 (p<.001) 3 Al BHZollM ] F31 F3lo] AxEHmR o] oA HF
2 g A% £EL 2iow, JJ——(APP L= p=.704 o] Hul o] sk AAHY BAdo] widE Zlo R
(<009 Ze AA JABAE Uepllnt. ol BY&E=rt HerE )
¥l wE AW e Freithe AR Wil gt WA, BMISF 918 FASF 7he] Al ANk o= of
= oA o & A AUt YeiEteE Je B3 4] gt o2 UEHTE IR # R9ox s W o] A F
As olse 95 HIF 7ol Qe Bal B me AABATE AR, R FARCE o8k skt
o] A1 (limb dominance) FFol Ve F U AR ol BMIZt 54 A H919 Hd ol 5420 JES
Tk, B3l Al HA oFE £ "ot ¢ A
322 dbe Fopd x93 PWS, BMIS] A 59 ¥ 7HdHor 288 71s3S AAEE B T F
A T8 FHof 4= 7 Al B4 ZA3K(Table 5), AER s wX Wo] AT Yol B &3, W
29 TY T4 ells Ao R w2 ] A Aol A Fx, 28 5 ueke AR 8Qld 93 et A
=T A A F" 7o FBAFE p=746 < T o, BMI= AL Azt Fate] 4 &
(p<.01), TFH= p=.761(p<.001), FFH= p=811(p<.001) Aot B3y oAl o Egtaom 2gs 4 k.
2 e, B Al #9 Ee] FY 5] 7l fAkeE A4 F olygt A= HPEErt A9t A9 Bao] J3S
3t dele] AT A AR ol IR i1 B 2 F8 HE T U § g Adske A1, BMI
3 g5 AT FAF deo] dHd A9 di-s AAE FAS oF ZAY k] A= KB} vhHgA J2S B AN E 2
3 Sdtke dfiAe] Jhsettt B3] I5FelN T w2 87} USS HAAFET wEh vt AR B3 548 Ut
A7E delths 2, 23 7] JF Al 2skE sl A (LS Tele] ol ¥ 7H] WAE Bt AEsH F
A5 T HEX A2A HAEFHL S HAFrh wE Jart
Tk g g9 of 7h A A= SEE
o A Fde] SRl 53] 95 ol = HEFet & 3.3. PWS & BMIt FX{Qt H|CHEIM
=5 7+ MPP *&%ﬁl?ﬂ p=.621(p<.05), TFHe} $FH= PWS, BMI, Z28]3 PPDEAY zo))S 7oz 2k&d
p=.589(p<.05), A=He} T=ZHE= p= 829(p <.01)F 213 A9t vl A (pressure asymmetry, PA) A X E 7+o] #AS
A AAde] o k} ko] A Y+ "fz‘:‘) 7+ A A8 AF(Fig. 2), PWSe T55F 999] o SA v
Aol Tk 7 T2 A S Alsiflon, olE Fe 73’3 (PA_MPP(MF))} o] et 4 2kt (p =679, p<.0D)E
shte] koA tEgke] dHEA 2EET USS U el ols &Lt S71RE S5 A 1 gE &
< BHAFET o] 4ol gid F UL vt A 9§57
PWSe} F-9H A9t 7he] A B e dASsE # HI33 PWS 7l BAIFSE fofst Aol ERIER|
Holx] BAXSE fofgt el Aol ERlE. B3] & RUOU, FFHIT BeEw Hslel] AtH o2t WIskA vt
= AR FH) =4 UMPPFF) L) PWSS}t p=.661 Sk Y 7S AR e B A AlSe] o
(p<.01e] AA FAHAE el on, $5F 2 $5FA o= o|FetH dke] TR AER VTR, S5 %—
T AR el s Aol -‘Jrﬂﬂoiﬂr(Table 5). o] A= 7ol w2 By Syt BAE 4 Aok ¥, BMIE tiF2
HY&HErt M AE HShe A zo] T/t & o SAY v e AHIAE Bk 4F f%%
Table 4. Spearman correlation matrix among plantar pressure variables, preferred walking speed, and body mass index
PWS BMI APP L APP R MPP(TF) L MPP(TF) R
PWS 1 362 704 832" 493 360
BMI 1 146 246 036 107
APP L 1 893" 743" 564
APP R 1 650" 550"
MPP(TF) L 1 804"
MPP(TF) R 1
<05, <01, <001

Abbreviation PWS: preferred walking speed, BMI: body mass index, APP_L: average plantar pressure — left, APP_R: average plantar pressure — right,

MPP(TF) L: maximum plantar pressure in total foot —

left, MPP(TF) R: maximum plantar pressure in total foot — right



Table 5. Correlations among MPP by foot region, PWS, and BMI

Ryt ¥ AIGRT) HE FHg BE W Y AP 349

PWS BMI MPP(FF) L MPP(FF) R MPP(MF) L MPP(MF) R MPP(RF) L MPP(RF) R
PWS 1 362 661" 301 280 364 450 371
BMI 1 207 011 050 089 018 139

MPP(FF) L 1 746" 432 514 554" 564

MP(FF) R 1 425 621 646™ 829"

MPP(MF) L 1 761" 818" 589"

MPP(MF) R 1 871 796"

MPP(RF) L 1 811

MPP(RF) R 1

<05, "'<01, ""<.001

Abbreviation MPP(MF) L : maximum plantar pressure in midfoot — left, MPP(MF) R: maximum plantar pressure in midfoot — right, MPP(RF) L:
maximum plantar pressure in rearfoot — left, MPP(RF)_R: maximum plantar pressure in rearfoot — right, PA_ APP: pressure asymmetry of average plantar
pressure, PA_ MPP(TF): pressure asymmetry of maximum plantar pressure in total foot, PA_ MPP(FF): pressure asymmetry of maximum plantar pressure
in forefoot, PA_ MPP(MF): pressure asymmetry of maximum plantar pressure in midfoot, PA MPP(RF): pressure asymmetry of maximum plantar
pressure in rearfoot
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