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The Changes of Plantar Foot Pressure by
External Loads during Walking in Flatfoot
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<Abstract>

Purpose : The study was designed to investigate the changes of plantar foot pressure by different loads during
walking in flatfoot.

Methods : Fifteen subjects with flatfoot were recruited along with their written informed consent. They were
asked to walk on plate at a self-selected and comfortable speed with loads of 0, 5, 10, and 15kg Three
walking trials were obtained and then averaged for data analysis. Foot pressure were measured from RS-Scan
system (RS-Scan system, RS scan Ltd., German) and contact area, maximum force were analyzed.

Results : There were significant increases on midfoot and decreases on forefoot in contact area. And there were
significant increases in maximum force of foot pressure of 2nd metatarsal bone and midfoot.

Conclusion : These findings revealed that flatfoot increases risk factors of metatarsal bone with different loads.

Therefore, patients of flatfoot must be careful during walking with loads or activities of daily living.

Key Words : Flatfoot, Foot pressure, Gait, Loads
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xq/ﬂo]]/} Zﬂ%% o 5 BES S3 ddA
o Ao FaFs vAA "k
2 7‘1%15} I NF TG HAEA
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HHZ(flat foot, pes planus)©] 2HAYFFCHKhamis<}t
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s Bgow AAARL W] Hgte] gl I%L
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o AlE| b (Figure 1). 1.3 A] 9F2] #3¥3= RS-scan system<]
8 =232 Footscan 7 gait 2nd generationS
) 29 =7 o]-g3ko] 126 frame/sec® AHE =7 sgch
(1) F73= 3P A

ARGES ] flaid B Aol AHgd F
g s Ak Hebh Tkl Eeke] A
4ol ¥zE Yehlle ZASZ Brody(1982)2] 4T
of oJaiA AMNERAIL, FEe] FolE Hrksh=tl

3101/‘1 A1=] X(interclass correlation coefficients (ICC)

0.94)Z 7}A]3L(Cote 5, 2005; Vicenzino %, 2000),
—’i‘—é 2b o, S 3ol AE oAk 0833 0.73
o7 F& AHEES PItKSell 5, 1994). ©] 574
e FA Aot AdzeE A7) Aol
dael Adel go] AolE olgsiA Bk A
ofth. AT tlAbE TS 900 FEE Al
vpetel] ¢ & THARE] FoH, AlTS FslebA
BEE g 1 v AleS 48] ARG A 2) AgAt
AAE AL e M ARE F9Te golE  ARF FA JUe 4] sla wa A% A
SA4stal 574 F ek At A Aol A 9] zte] qidatel Alss SAste] ZRase] gk,
ko] FAE dlgo] @k =4S sl =0k =42} RS-scan system 9% A 9Jold A4 glo]
e WEAs Hastow &) Yeid BE Ax & IR ARE sto] ZF gk AleS BAsS]
£ Y3 SR s Adsgith HEESS th EE oPdARES AP ssies sE B
FAE A =o] a7} 10mm ool WHZFe ¥ AFS T F, kARl Ry A HaE A
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©]9] Plate®E|?] RS-scan system(RS-scan system, HAapA| wHEo] ofe] ¥ KIS WHESSITE 2me
RS scan Ltd., German)S AFE-3I3ITE RS-scan system 2 49 ¥ 95 A o Am AHE 98l 2
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S AT FSHE st AA WA g vE 3 xjzes
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1. 97 CHARKIO| UHIA EM 2. BH 2ste| 370l w2 ME HAo| H|w
ATupIAEe] Uk A4S e} Pri(Table 1). Aol AEFsl= we] WS ATFHEE A
B o] Holdl tiakAls 159oes Uil g, o ko] AA WAl g vlEs yepdty A 5
2} 7, A oli= 244540]3, 7= 169.21em,  or°l wEF e AFHRelMs S WA f
o P, FHTVIAE el F77E vhepon]
S ZHoM= § 7 =z] oko)
Table 1. Characteristics of subjects (MeandSE) (p<05), F=ell A= el 2ol7k ekt sk
THTable 2)(p>.05)
Variable Subjects
Number of individuals(Male / female) 8/ 17 5 o L oqodi |
7 ste| 37 o2 z+ ofody %7 s
Age(years) 24,4543 31 3. Tﬂ —|—O | =] |0'” |' S == I—l— =
. A =1
Height(cm) 169.21+£2.71
Body weight(ke) 02451631 uE F7] Bk Aun 4EHUS o Az P
Body mass index(kg/m2) 21.86+3.35 o} 9= A Trre] olelwW Ha dlghe LlEpdd).
Navicular drop(mm) 13.32+1.04 B Balol] whel S Metatarsal 2, Midfoot

Table 2. Comparison of proportion of contact area with different loads

(%)

0 5 10 15 F p
Fore foot 54.69+4.08 53.71£3.45 53.93+4.14 52.23+3.64 6.72 .00*
Mid foot 24.324+5.29 25.424+4.41 25.17+4.94 26.82+3.85 5.59 .00*
Hind foot 20.99+2.20 20.86+1.89 20.88+2.02 20.95+2.22 .68 .98
*p<.05
Table 3. Correlation of maximum force of each contact area with different loads ™)

0 5 10 15 F p

Toe 1 10.15+4.63 11.37£2.90 11.24+4.61 10.85+£3.90 1.02 40
Toe 2-5 4.58+£2.31 4.87+1.92 4.73+£2.05 4.86+2.02 .29 .84
Meta 1 8.62+3.82 8.44+2.13 9.17+2.64 9.46+3.92 .63 .60
Meta 2 13.06+3.69 14.224+4.22 15.3444.20 14.76+4.41 4.05 .01*
Meta 3 14.40+5.30 14.16+5.19 15.75+6.66 16.01+6.49 2.62 .06
Meta 4 10.24+3.19 10.66+5.49 11.30+4.50 12.17£5.07 236 .08
Meta 5 5.71£1.57 6.35+3.57 6.49+2.83 7.43£3.62 2.74 .06
Mid foot 4.80+1.53 5.49+1.48 5.62£1.14 6.13£2.29 331 .04*
Heel med. 13.56+4.49 14.17+4.29 14.1944.25 14.93+£5.21 1.58 21
Heel lat. 12.65+3.59 13.254+4.07 12.6543.64 13.12+4.51 74 .53

*p<.05
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