Advances in Clinical Medicine IfiREE243 /&, 2023, 13(3), 3270-3275 Hans X3
Published Online March 2023 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.133466

91
Hl

2EVEPR R B E R IR E DS HTHY

T #%, % F°
BRI — B ER N WE, $iE BE AR

Weks H . 20234F2 H8H: FHHEM: 20234F3H6H;: KA HI: 202343 13H

=

Bl PRI AR 2 RO PR PR B AR RORE, BB R BN SE - R AR SRR R AT . S BRI PRI R i
BIRKN g B E TG EXRER. LJREHRIEA—EA L5 ERETFE, WIEAERERE XK
L TGRSR &R -

XKiEid
2RUBERIA, RIRES

Research Progress of Plantar Pressure
Analysis in Patients with Type 2 Diabetes
Mellitus

Jing He, Yong Fan*

Department of Endocrinology, First Affiliated Hospital of Xinjiang Medical University, Urumqi Xinjiang

Received: Feb. Sth, 2023; accepted: Mar. 6th, 2023; published: Mar. 13th, 2023

Abstract

Diabetic foot is a serious complication of type 2 diabetes. The rate of amputation or death is higher
in patients with than in those without. Early recognition to identify prediabetic foot risk is essen-
tial to improve patient outcomes. As a non-invasive and economical examination method, plantar
pressure measurement can assess the risk of diabetic foot and intervene in time to delay the
progress of the disease.

TEAEH .

EF|IH: T, SEE. 2 BOGE R B E R E 1T A AR ). IRREE 24t &, 2023, 13(3): 3270-3275.
DOI: 10.12677/acm.2023.133466


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.133466
https://doi.org/10.12677/acm.2023.133466
https://www.hanspub.org/

i, A5

Keywords

Type 2 Diabetes Mellitus, Plantar Pressure

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

2 RUBE R (Type 2 diabetes meuitus, T2 DM){E A3 E 195 Wi e 2 &, = BRI A H B N f =1
el AR ZE AL I I () AR R 2 5 AP R i A AR, T EONE R 2 o AR PRI T L TR MERE R
RITAE s, AR AR M PR () F B R R o W PR R — A R R R BRIz AR 2 19%~34%,
HEREESGER, —FENEREN40%, TENN 65% [1]. f# LR E J1HEAR B AR50 R 2 iz
RS FFALT B BT RPN ER, A BR IR B R S BE S A 2= A5 48, B8 s i PR s R8T
JE12].

2. BIEE R

NT B S EERPE, 3 SLE LA BAE & E I, M A8 A BT 1 A B2 AR — e
YEM 77, TR ot AL S s A1[3]e AN SARTRIE I (M7 AL v] AR B AL BRI « DhfE LA L2 X
G B SIERISE RO [4]. SR BT R RIS AT AR AL, ATSRAS A SRAE R AIZZ IR T 1 7722 Ais s il
RESH(5].

5% L PR S 2 BT T 5 R T I NAE L BN, 2 AP D A E A M T B A Tl B Y L 1.5
fi, TS B U T B 3~4 (4] FESREARRERIF A B AT AE I 2 R IEAE IS 77 08(2.96 + 0.66)
kg/om®, & EALIEME R IR E m— R 55 3~5 ik < Brhi < H2 Bk < Ki#k < B 3~58H < &8
1B < 2R < 5 2 Ml . RIRSIBALARSZ INE AFEERI A A R 2 (B JeZE 5 MR R R it i,
K SBUR RGN N AYEEITEE6].

3. BRIRENSHRERHEANEIBBHHEXME

W PRI A2 o R AT R B BRI, RS AGE T R BN, A PT RIERTR B R, i
FSCHHE R AP A2 15 B o LR S BT ) R M2 A2 AR SRR, RUIRLE A L B A AL BT 2
Hr,

2 2 BUREPRI & F A B e AR, IR AL 32 R AL R P PRI BB TR, B A A2 S B 2 B4
Pis HEMERAR— 5 SR MREA AN P EUEFAR, 55— It R AR D, BT fEAE
FERBEIRAR, Tt — 2 B RE AT e, BB KRB 7]; 1832 AL 3 EUE LA 4R
ZG RATEFEOTCIRAE . FRRRE . B SMBIAT B Sk 5% 25 Lok RS BEFRAIG, M 51 R A2 53Rl , e
JE R 8 XSS Ty T v (8] LA il R 3 S50 R R DX I g e T v A s R A

R I R R A R RS SE R R 2R 29 70%~90% AR ME 9]0 215t 75 K 2B 2 i Al ALl
B R g 7 G v S o)A o AEAT 22 AR S 2 JE s 7 CAE D AR PR A2 15 XU 4 R 5TH [10]
[11]e KA IRHEFERE PRI 8 R VAl A2 R T A7 AT A2 8 I SO AR AR R [12]

Tk

DOI: 10.12677/acm.2023.133466 3271 I IR = =23t e


https://doi.org/10.12677/acm.2023.133466
http://creativecommons.org/licenses/by/4.0/

fT, A5

4.2 BIERREE BEIREDHRHE
4.1. BIREA

WEAE R JT R ABTEATIE E DS N, B— 2 XIESER I FR 2 B KR T, FEAL AR /N )
of T B 55 BN BRAR % A BT B[ 130 R AR R RS T ) B WA T ) (B35 e T e B O
PRIV R, R — X I AE s 77 P SO AT Ay 2 ¥ VA 5 907 46 TR B2 e JR AR bR [ 140 [ 9 A0 b e o
Z I T, $EH B & AAHIE . OWINGS £ [15]4& t DLE S H 77 200 Pa IS A, I XA
B RIS R A i B e MR . Fawzy S5 0J[11 880K R IEAE ) 355 Pa fEATIBI Btz M 22 HME. H
WE LR —SH U, AR RIE T H.

BEE B R At e, FES AR SLREER T, IR & X IR WA S oAt A R R e s . 7™
Jih[16] 5 A A R T, WEIRI B R R WA TE 2 BRI AI M 58 1~4 8RB RIOK I Ik X 4k 57
i, AL B WA S I A B R 22 S o (ELBREE [ S5 17 U Y I A R K R G £, LA T % XA
(SRR T BT, A WA T 7 5 25 1) Bl B0 AR A . IR R B[ 7] [18], 2 HUBE IR BB
HRIEOKE SR 2 B R R 3 M e 4 M, nTRER N E B 2042 5 80 L L R 44
W Az iR, Y IR AR PR A AL, R IR R IR IR, R I3 R[19]. FUERSE A [20] KB
R PR 262 XA KBk s T e K

X TR R R )T X3, W7 e A A nZstt a2 [21 6 2 BOBE R P49 28 N1 2 K )
B TT R TIRAETC, 451030 2 BUWE R Bl A i AR A0 28 20 3 5 B A TG [R5 AR KT 1E %
XPREZH . TR AR SR 22 I R B, IR A R ST ER U B AMI . 5 1~4 BRE . ORERBEX T 2
JE R SJUEAE S T, I R D R R, ERAZE[23N RIS 3. 5 B AU B 2 Ji T 73
fe, WA e . (A2 T T4 AR 2 OB PRE SR8 1 A2 28 2~5 Bh i DXIEE IR 038 K, 1 2 74
TR QIR 2 AWE PRI A5 3 A KR R I I s K i [ R R, S R B B GRSl R
RAVBGAERGE BT, 5] R B7(24]

4.2. IEERBEE 5 EE

e LN 1) 1 70 LR AR AE — AP S A, B2 X B B 0 i 1) o 3 AR S i E L, wT R
S5 BSRE —  DX WL IS [A) L T FRY AR 1) 25 225 WL s 77 v FLUGRAEL I ) 1 2 B vy F) A2 DX 28 oy A B I i, £
TR Rz [26]. Bl R Ips 8 I AR e 3 I IR TR IE 0 A SEAR[27], fEAE A A WY AE 22 5[ 28]

4.3. HE

MR ) - WA, AR TR M AR 715 S/ E R, 2 TR (] SR AR R,
M. TR R R RS, RSB E o, R GRLREE K. WAL AR
ITHER, TE35 2. 3 BRE IR EREE P R oK. A A FL[29]R B,  TEVPAN 2SI FT AR 52 1K 1 S far B
MEBCRAEE R TEA YR RIRAK AR AR AT, E R DAE R R . 2 BURE IR
BT R M EAES 2. 3 B XBEERE PR AR, (H 2183 R R BIERE R UG, RREI M 2 X
FE[17]0

4.4. Em

5k 3 ELAE T BAL AR BT, FER BB R MRCR, H SRR KK AR A2 3 ledst 1 ) Ji
Bl A EBE R RN Tl BE IR 5 5 220 W] SO T A S5 1) I SR VAL o A G 5 e L P PR A2 JER s 13 A A
Ul KBTI LI E PRI LR AL (101 PRATE FC 0 LA 55 0 24 58 22 12 W fis s [ 5] [30]

DOI: 10.12677/acm.2023.133466 3272 I IR = =23t e


https://doi.org/10.12677/acm.2023.133466

i, A5

[31][32]. Lavery 25120 7 #2550 87.5 kPa N A2 iz A AL WG it A, 25 iRl e (e % AR A o 1)
RGN 2 £ Arm-strong PRI 583 BHAT A2 035¢ 920 FRD 0 PSR035 LUV AT A2 035 0m RO W DR BB 3 A JiGF
YR nmIEAE B, R IR R ERAEAEER 1~3 Bl DR KB REAL[33]. XF T KEg LR 5RIE(E, Uccioli 4
[34 18T TR B BE R #0205 A8 F8 4 K T IE W N, {H Ko S350 A 45 1 $rm K g k0 (R a8 im, 3X
Al g5 IR A R AP g AR P A R 22 5
5. M5 BRIRENFAS
5.1. ESPEAIREH

BEIRIE NN E BT L A 2, PRIFF A ERIET, EBA G, BB RS, XLy FiR A
MR, SRR IAE, RBm IR RN .
5.2. EEAEERER

TR FETT R PR3 9 N\ 110 A2 35 92 0 ot S 35 1) A FH AN T 4 sl gl s 2 B8 RO B, IR AN [ (1 B
B B2 A2 JEC R 7 OB PR R B G IT . A EE RS SRS BRI A, Kb g sl 2
(IR /0N o A I 2 A ol e B BE G A JEC T 7 1 T s B G R, 4T TS B SRS KR R A SR R
. BT3B HIE A M 28 55 SR B I A2 35t R ARV 7T A 46% [36]
5.3. EBREFAR

73.83%I) 2 HUHE PR R EAE AR, DI R AL R SR R VAR I g A0 s 7 5 2 ) A 2 25 T
SRR B B L BRI, P R IR IR e s — - B E

5.4. BREEIEACA SRR

R e AR 3 A R T RV T A I . B VA {0 A G 5L FE R I, A
FIVEAIS, B b, W PR F R SR IR S 7E 3.6 A1 12 AN IR K JB I 7 e 840 52 25 B 371,
6. B4k

2 TSR K IS R S B AS, S1ARALRETE S T A R, LA AT 5] A A

Bt AR —Iast. %4, R ETB, TRRG 2 BUR R AL It U A
BEXIIESE T MRS FIIR E B IE RO IR A2, MR R AR 25 3

&E 3k

[1] Reardon, R., Simring, D., Kim, B., et al. (2020) The Diabetic Foot Ulcer. Australian Journal of General Practice, 49,
250-255. https://doi.org/10.31128/AJGP-11-19-5161

1 N BRI AL L AT IR A N AL 170 A 5 BB FE[D]: (A28 30]. R RERHEARE, 2019.
1 ERR. AFEERBBEEE N RS LRI BT 7T [D]: [ 226080, Ze 25 Ml R, 2018.
]
]

oHa, WE. AFER BT E RS IR E AT [I]. B4 712, 2020, 35(1): 108-113.
RALTL, MKW, BRIk, . T RIEE A 1R RS SRR AL D). R AW J1%, 2021, 36(3): 431-436.

6] Abbott, C.A., Chatwin, K.E., Rajbhandari, S.M., et al. (2022) Site-Specific, Critical Threshold Barefoot Peak Plantar
Pressure Associated with Diabetic Foot Ulcer History: A Novel Approach to Determine DFU Risk in the Clinical Set-
ting. Medicina (Kaunas), 58, 166. https://doi.org/10.3390/medicina58020166

[71 B, BEXS WERRE DA ARSI, BEALER, 2018, 24(20): 4086-4091.
[8] TESRH, XUT5F. LA TENE PR ] BB 4P 480 A8 S 3 R A ALk e (0], R AR PRI 2 &, 2019(8): 558-561.

DOI: 10.12677/acm.2023.133466 3273 I IR = =23t e


https://doi.org/10.12677/acm.2023.133466
https://doi.org/10.31128/AJGP-11-19-5161
https://doi.org/10.3390/medicina58020166

fT, A5

(9]
[10]

(1]

[13]

[14]

[15]

[16]
[17]
[18]
[19]
[20]
(21]
(22]

(23]
(24]

[25]

[26]

(27]

[28]

[29]

[30]

[31]

(32]
[33]

R, PR, Bt % R EABMER LR RIRENS PSRN TTRES, 2017, 38(6):
859-863.

Bennetts, C.J., Owings, T.M., Erdemir, A., et al. (2013) Clustering and Classification of Regional Peak Plantar Pres-
sures of Diabetic Feet. Journal of Biomechanics, 46, 19-25. https://doi.org/10.1016/j.jbiomech.2012.09.007

Fawzy, O.A., Arafa, AL, El, W.M,, et al. (2014) Plantar Pressure as a Risk Assessment Tool for Diabetic Foot Ulcera-
tion in Egyptian Patients with Diabetes. Clinical Medicine Insights: Endocrinology and Diabetes, T, 31-39.
https://doi.org/10.4137/CMED.S17088

Lavery, L.A., Armstrong, D.G., Wunderlich, R.P., et al. (2003) Predictive Value of Foot Pressure Assessment as Part
of a Population-Based Diabetes Disease Management Program. Diabetes Care, 26, 1069-1073.
https://doi.org/10.2337/diacare.26.4.1069

WA, FootScan &K /T MR ARE R B vh i B S A [J]. PEA0 R 5, 2012, 34(17): 35-38.

Garcia-Madrid, M., Garcia-Alvarez, Y., Sanz-Corbalan, 1., ef al. (2022) Predictive Value of Forefoot Plantar Pressure
to Predict Reulceration in Patients at High Risk. Diabetes Research and Clinical Practice, 189, Article ID: 109976.
https://doi.org/10.1016/j.diabres.2022.109976

Owings, T.M., Apelqvist, J., Stenstrom, A., et al. (2009) Plantar Pressures in Diabetic Patients with Foot Ulcers Which
Have Remained Healed. Diabetic Medicine, 26, 1141-1146. https://doi.org/10.1111/1.1464-5491.2009.02835.x

AW, Bista Raju, 45, 2JEETJSHERMBI]. PR, 2018, 33(5): 593-597.

TREEE, DA, E£55, FOFEROBATEREE T RIREAIIFT]. RIERHIR AR, 2020, 35(4): 53-57.
FER), BEME, TORAE, . OBEIRR B R RO R R R AV RFERF FE[T]. R 2R, 2019, 48(1): 34-42.
Bus, S.A., Akkerman, E.M. and Maas, M. (2021) Changes in Sub-Calcaneal Fat Pad Composition and Their Associa-
tion with Dynamic Plantar Foot Pressure in People with Diabetic Neuropathy. Clinical Biomechanics (Bristol, Avon),
88, Article ID: 105441. https://doi.org/10.1016/j.clinbiomech.2021.105441

T, B, P, . ALK 2 BORE R A R I e R X A AT IR A [T]. AR 5 1R, 2014, 20(2):
114-116, 133.

O, TR, B, WA B SRR AR R A R R LR I]. R AR 2k &, 2013, 21(5):
439-441.

Hastings, M.K., Gelber, J.R., Isaac, E.J., et al. (2010) Foot Progression Angle and Medial Loading in Individuals with
Diabetes Mellitus, Peripheral Neuropathy, and a Foot Ulcer. Gait & Posture, 32,237-241.
https://doi.org/10.1016/j.gaitpost.2010.05.004

TR, FHR=E, VPRESR, 52 BRI EE E KR I 5 [I]. AR AR 4= £, 2005(6): 500-501.

Cao, Z., Wang, F., Li, X., et al. (2022) Characteristics of Plantar Pressure Distribution in Diabetes with or without Di-
abetic Peripheral Neuropathy and Peripheral Arterial Disease. Journal of Healthcare Engineering, 2022, Article ID:
2437831. https://doi.org/10.1155/2022/2437831

ZRIRAR. E A T AUBE PR S HARAT AL I AL R IR B 78 S S [D]: [ A0 5. KA RIERHEK, 2019,
NAW, £57, sKEE, 5. ZERERWEEE LR JOP R RAED]. T EASTREN T, 2020, 24(5):
736-740.

Abboud, R.J., Rowley, D.I. and Newton, R.W. (2000) Lower Limb Muscle Dysfunction May Contribute to Foot Ulce-
ration in Diabetic Patients. Clinical Biomechanics (Bristol, Avon), 15, 37-45.
https://doi.org/10.1016/S0268-0033(99)00038-8

Perry, J.E., Hall, J.O. and Davis, B.L. (2002) Simultaneous Measurement of Plantar Pressure and Shear Forces in Di-
abetic Individuals. Gait & Posture, 15, 101-107. https://doi.org/10.1016/S0966-6362(01)00176-X

Bacarin, T.A., Sacco, I.C. and Hennig, E.M. (2009) Plantar Pressure Distribution Patterns during Gait in Diabetic
Neuropathy Patients with a History of Foot Ulcers. Clinics (Sao Paulo), 64, 113-120.
https://doi.org/10.1590/S1807-59322009000200008

BIEAR, PNETE, XUR, A, T =4ER-ER- R PR TER R BRI R R R B e i (0], BRI A 05,
2017, 32(5): 436-441.

miR, ALAH. SHRIBGG TUEEIRTT R S A S 5 KR 1S W 1 SRR SR T]. SR IEIR IR,
2017, 33(9): 24-27.

FABEEE. HARAT ARG S IR NARD 252 (O 7L [D]: [t i 50, T REEARRAE, 2017.

Kwon, O.Y. and Mueller, M.J. (2001) Walking Patterns Used to Reduce Forefoot Plantar Pressures in People with Di-
abetic Neuropathies. Physical Therapy, 81, 828-835. https://doi.org/10.1093/ptj/81.2.828

DOI: 10.12677/acm.2023.133466 3274 I IR = =23t e


https://doi.org/10.12677/acm.2023.133466
https://doi.org/10.1016/j.jbiomech.2012.09.007
https://doi.org/10.4137/CMED.S17088
https://doi.org/10.2337/diacare.26.4.1069
https://doi.org/10.1016/j.diabres.2022.109976
https://doi.org/10.1111/j.1464-5491.2009.02835.x
https://doi.org/10.1016/j.clinbiomech.2021.105441
https://doi.org/10.1016/j.gaitpost.2010.05.004
https://doi.org/10.1155/2022/2437831
https://doi.org/10.1016/S0268-0033(99)00038-8
https://doi.org/10.1016/S0966-6362(01)00176-X
https://doi.org/10.1590/S1807-59322009000200008
https://doi.org/10.1093/ptj/81.2.828

i, A5

[34] Uccioli, L., Caselli, A., Giacomozzi, C., et al. (2001) Pattern of Abnormal Tangential Forces in the Diabetic Neuro-
pathic Foot. Clinical Biomechanics (Bristol, Avon), 16, 446-454. https://doi.org/10.1016/S0268-0033(01)00015-8

[35] Ko, M., Hughes, L. and Lewis, H. (2012) Walking Speed and Peak Plantar Pressure Distribution during Barefoot
Walking in Persons with Diabetes. Physiotherapy Research International, 17, 29-35. https://doi.org/10.1002/pri.509

[36] Merriwether, E.N., Hastings, M.K., Bohnert, K.L., ez al. (2016) Impact of Foot Progression Angle Modification on Plantar
Loading in Individuals with Diabetes Mellitus and Peripheral Neuropathy. Edorium™ Journal of Disability and Rehabili-
tation, 2, 15-23. https://doi.org/10.5348/D05-2016-7-OA-3

[37] wvan Schie, C.H., Whalley, A., Vileikyte, L., et al. (2000) Efficacy of Injected Liquid Silicone in the Diabetic Foot to Re-
duce Risk Factors for Ulceration: A Randomized Double-Blind Placebo-Controlled Trial. Diabetes Care, 23, 634-638.
https://doi.org/10.2337/diacare.23.5.634

DOI: 10.12677/acm.2023.133466 3275 I IR = =23t e


https://doi.org/10.12677/acm.2023.133466
https://doi.org/10.1016/S0268-0033(01)00015-8
https://doi.org/10.1002/pri.509
https://doi.org/10.5348/D05-2016-7-OA-3
https://doi.org/10.2337/diacare.23.5.634

	2型糖尿病患者足底压力分析的研究进展
	摘  要
	关键词
	Research Progress of Plantar Pressure Analysis in Patients with Type 2 Diabetes Mellitus
	Abstract
	Keywords
	1. 引言
	2.足底压力概念
	3. 足底压力与糖尿病人足部溃疡相关性
	4. 2型糖尿病患者足底压力研究进展
	4.1. 足底压力
	4.2. 峰值时间百分比
	4.3. 冲量
	4.4. 压强

	5. 预防足底压力升高
	5.1. 足部护理知识宣教
	5.2. 选择合适鞋及鞋垫
	5.3. 去除胼胝
	5.4. 跟腱延长术及注射液体硅树胶

	6. 总结
	参考文献

