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Abstract

The purpose of this study was to explore the variables of foot pressure according to glycated hemoglobin
level during walking in diabetic patients with pes rectus. The subjects of this study were 39 people (78
feet) in their 40s and 60s, and they were divided into 11 pre-diabetic patients (22 feet) and 14 diabetic
patients (28 feet) based on glycated hemoglobin; 14 patients without diabetes (28 feet) was used as a
control. Foot pressure was measured using the EMED-LE Measurement system. The sole of the foot was
divided into 12 parts, each of which was analyzed for pressure, force, contact area, and grounding time.
For statistics, nonparametric Kruskal-Wallis and Wilcoxon signed rank test were used. Prediabetic and
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diabetic patients had lower hindfoot and second and third metatarsal foot pressure but higher first and

third toe pressure compared to those without diabetes. In addition, the maximum and minimum force

were high in all parts of the sole, and the contact time was long, signifying strong downward force for a

long duration. Measurement of foot pressure by parts allowed detailed analysis of abnormal foot pressure

and is valuable as basic data for diagnosis, prediction, and treatment of diabetic foot. Based on these data,

maximum and minimum pressure better explain the problem of plantar pressure distribution rather than

mean maximum pressure.
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1. &t CHe WA A7 12 B 2lofl F7HAR] 7M1 gho] glom
o] ) glo] AAE Bo] HsT AR ATt BE

2 9] ghd2 1 40~60 & 39¥(785H) 2=, ot FofRtoA =2t Yol Hiet SEet d9E skl
AAE 71202 P 11922%), Fd8a 148 v AgEon 044 ol 5olAo] AEstct diergel ¢!

1\
(28 L= &SI, Firo] Q= 148(28%)= &R + A202108-0023-03)2F BotEM4: 3o whE et
0 2 5Iith o]E2 BT 29 9| oMY Al FEIHAE (202103-0027-01)-% olstoiAtestal 7|38 ¢1Hs]
(resting calcaneal stance position)E& 745t ¢ & (Institutional Review Board)9] £91& wo} L& %I
T AAE0] Heloll e AFE=EYE =3tste] i FEjol Skoitk

w2 9] Zolof it eFRIF AASIA FHS

A= 2021 6EHE 7974 o]t =518 2ol WSt &

SFMA(HbALC) 7150] glom, o AeE S 4

FRA AL 2 53

Table 1. Subject’s physical characteristics according to the level of glycated hemoglobin

No. of subjects Group Hemoglobin Alc (HbAlc) Height (cm) Weight (kg) Foot size (mm)
14 (28 foot) a - 1614+7.4 588+7.4 227.5+66.3
14 (28 foot) b 7.3+£0.9 1625+ 7.5 68.1 £12.8 2439+ 13.3
11 (22 foot) [ 6.0+0.2 160.2 +5.4 63.3 £13.7 244.1 £ 10.2

Values are presented as meantstandard deviation.
Group a, control; Group b, diabetes; Group c, pre-diabetes.

@

novelde

ol gl e JSin

Fig. 1. EMED-LE Measurement system (Novel, Germany).
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p*=300,0 kPa
p==220.0 kPa
p>=150.0 kPa
p=100.0 kFa
pr=60.0 kPa
p*=30.0 kPa
pe=10.0 kPa

Cut-off: 10.0 kPa
Thresheld: 0.00 kPa

1

2ol

E(Novel, Munich, Germany)Are] &9 X =747
(EMED-LE Measurement system, 628 mm % 360 mm
x 15 mm, 2,8167112] AlAf)E o]-&-5tof Ha) A Firgo] @l
= A} Giesirie] &9t Bx s =451ich(Fig. 1). &
HIE2 32(1), $50), Fol=w(5), 271H6)9] & 12579
& WAtHFig. 2). 'dHbe 2918 =] A7]= 2o 300
kPa ©J4, 220~229 kPa, 150~219 kPa, 100~149 kPa,
60~99 kPa, 30~59 kPa, |4 10~29 kPa2] 794AZ U+
of itk FiZ dlSotal Xdtshr| gt Bhdet SRl

& AP SR YRS BT, Yo Aol

ELREE EE RS

olgtoAtghy 255t AF
2= ] 8 m HYFEo|A ZA451ch Bl
= ?}F—E}—.— I Z4717F WaEe] 5YS =oloA =

=]
W= GAIF Aol (Fig. 3). HPEKE=

|

= = o ARle HE
B2 7] 24 22100 bpm)& EA5FITH22]. A4S Adhe
Fotal T2 AAAHA TELE oFQtt QTR A
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Fig. 3. Gait measurement.

A é%% 6}47} = dtoy WaFRE AT (Fig. 3), 5

AFAVIAE F2Hl(prone position)2 A=A g o
2, € A& FX(open kinetic chain)olA] W5 EA] ¥
(calcaneal)?] tZ3} BPZE0] ZAH(border)< 7oA,
Z1 Aolof S HAIBIAH: 11 & AFAVIARE 7HEA
AAFoll A BA| oF F- FY Al ZIBAAE AR, A7 1E
o]&5to] At FEo] o|F = A [24]E S5kt
3. X=X
I QIA] 2 AR G, i AT A 2]
ZHRIE9] x}o] AAS Ydlo] IBM SPSS Statistics (ver.

2.0; 1 Armonk, NY, USA) 2 732 &-8235}9ict &
ok 7t #}o 1% @247 308 ofsto] B2 H|E= Kruskal-
Wallis, AFEHA 0.7 L=<9] Ho49(Wilcoxon signed

rank test)& °]-&ottt Fol4E2 P < 0.052 oFick
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Fig. 4.
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Fig. 5. Mean maximum pressure for each of the 12 foot areas according to the glycated hemoglobin level (HbA1c).
*P < 0.05,**P < 0.01.
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Fig. 6. Peak pressure for each of the 12 foot areas according to the glycated hemoglobin level (HbAlc).

*P < 0.05,**P < 0.01.
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Fig. 7. Mean minimum pressure for each of the 12 foot areas according to the glycated hemoglobin level (HbA1c).

*P < 0.05, **P < 0.01.
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Fig. 9. Contact area for each of the 12 foot areas according to the glycated hemoglobin level (HbA1c).

*P < 0.05,**P < 0.01.
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Fig. 10. Contact time for each of the 12 foot areas according to the glycated hemoglobin level (HbA1c).
*P < 0.05, **P < 0.01.
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Table 2. Foot pressure variables with significant differences according to the glycated hemoglobin level (HbA1c)

Control/pre-diabetes

Control/diabetes Pre-diabetes/diabetes

Mean maximum pressure (kPa)  Hind foot
2nd mt
3rd mt
Peak pressure (kPa) Hind foot
2nd mt
3rd mt
1st toe
3rd toe
Minimum pressure (kPa) Hind foot
2nd mt
3rd toe
5th toe
Mean maximum force (N) Hind foot - 5th toe
Contact area (cm?) 2nd mt

3rd mt

Contact time (ms) Hind foot - 5th toe

> > =

> =

< =

mt, metatarsal.
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