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Abstract

Diabetic peripheral neuropathy (DPN) is a common complication of diabetes, bringing many trou-
bles to patients. Among them, the problem of body imbalance is particularly prominent. This paper
deeply discusses the reasons for body imbalance caused by DPN, aiming to reveal the pathological
mechanism behind it. At the same time, the effectiveness of whole body vibration training in improv-
ing the body balance of patients with diabetic peripheral neuropathy is systematically expounded
to provide help for clinical practice.
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1. 51§

] B 4 R 3 BX A (IDF) 2021 “EE ¥R it s, AERBE PRI B 2% 10.5% (5.3 14 N), Tttt 2] 2024 4 -
F#) 12.2% (7.8 12 N), FREZHF ERERE R AS R ZMER, 294 26.3% [1] [2], HaadbK iR
o R ARIR N A BR AN B R A S (o), 7% gl Pl N 2R ) A e (e . B PR ] BBl ok 22995 742 (Diiabetic pe-
ripheral neuropathy, DPN){E Ak PR 5 WIS 1t I e 22—, e 3 B0 Bt A sl i 480 ik AP
15 AR 2 B, 49 o8 TR e A AR i S i AT ) e 5 R 1 B MR L PR AN AR E IR J1[3]. HRIRAT W SEA AL
DPN F57 3 (5 0 R 2o s N 34.86% [4], DNP RIRHLHIECNE 2%, BN EZ, WK HEEAR
ek, R, 2 54REN1Z(Whole body vibration training, WBV T)E A B HLY T 124k 35 FH 194 BB R
I3 S EEL A 220 A8 HR [5] [6], 4= SrIRBNITVELE LM PR Ji BBl b 229 A8 S8 AP AT e ) RNl P4y DL R 3G o
FREFILPA) 7 B 25 THI R 56 25 [ 7] [8] Bl 4= SRS IR R AT & i, A5 W 78 384 3L 32 Fl B3a 7 08 IR
A, ARATIAE TR B o T HLE D 6 T4 SR ENIZRTARTT DPN S AH R 7T . IS 4 S 4R 3h il
SR DPN S8 By A R A (B Uk J AT S50, RSB 7E [ R 4% Sy RS I R0 R R o JE) el ek 22 0 A i 3
WA R, IR AR 2
2. ZSRENIGH S

WBVT 558 FH T 25 B 2% AU 2 A AL T 2k SEDIRZS (R 0 53 S A RS RS, B A 9 AR A i
RN, G IRBIT LR N 2 RE 5 B2 228 [9] . 4= & 3R 8l 25 (Whole Body Vibration Training,
WBVT) & F FHNLIRIR S & 7 A e e S RO R (IR BRI T 86 . #h2e. LA, SCE s UL Dhag
M —Fh 7, IRBNIETT VR P A MRS SZ 28 A8 m) b A A5 DA 4 DX 3 7 e e ot 428 JUL R P 42 1
JI[10] [11]. B4k, WBVT & /] LUK g2 - LA BN 243, Wam BB 2 WU, sl LA v 4 e[ 12] [13].
3. DNP Sl Bk Em L RmE

R PR JE) 6] 1 2055 7% (DPIN) A& B I A5 A A I S 2 ) 5 RS A [14], 2R RI 25 5 05 PR J L 42
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A% (DPN) S ECE A KA, AIERYE RN AN, WO AR, WL T BEALA 24555, R Z A
7 T (P P v ) PR 5 R (HLHL B R AT e AN S8 AT . R B DU RIS s e i O 3, A o B 1A 7™
AR IR IR RURE PSR « AR ERE A1 AL UK A [15] -

3.1. #HEMmGS | REKINEERER

KR MRS T, MR ER T, JEMEEESEAN. 180S0 IR 2 2 5L R 2 (7K
A AR B RE AL T R S0 R AL R 72 ) (AGES) [16], AGES I H: 5244 S B HE AV 28K 7 ) %2 145 (RAGE)
4G JEWIE NF-kB. MAPK 25 535EAS Sam ek, (e fi {2 2 4 K1 A& R 7 (1 3k 1 TNF-a. HA % 6
(IL-6)F1 MCP-6 %5, #FIME T RIE RN . TN YN MI 35 FITh RERERR[17]. & R BRI, H
TGN YE, RGNS, B R PR AR U, BT i BRI R . M AL TR
FEWNS, MAMENE 2B, P L

Moreli 25 \[18]0f 7T, AGES-RAGE 454 5% NADPH E LR, 7 KEIETEE(ROS) A
REBELEMBENNEARAZR, SEEORAML. T8 WiZ, LK% DNA #if5. th4h, Chen A
[19]7% B A AL DL AT LA 4 A N R 115 3B, g kiiAag iz JET 32 Kki8 45 %% . Gongalves 25 A [20]#F
TR 3 T A PR T RE R ARG AN T2 o 5 R4 L T R R AR T2 2> 51 RS I BE A [21], S — s
TEARZ L YR AMII — 2P0, A RIS R . g1 UL R et bt S, SaE 2 2R h et
PR ML T AR (S 5 A% A2 BHEUE T AL Tl R R I ZEEL, 520 K AN/ X A S48 5 25
WEEkEE ), BE HIPEARE, B EEILEERIARER[22] [23].

3.2. THBUBEhThEER I

JR B EAPT, FEME. BRSO REL, AR AR A RO E S IR . SRR REEA
SRR Z RN . Bt RoR, N TRk RREEIA R, SRS AR k= A Re R . SR,
X RS SER AL, RETo ffr= A RS B I EAS Qs & 08 LA R R, [RIIRTIE 2 5 /e B Ak 1)
N, Dl A, b, BFFER[24] [25], EFRRA T IS W Al fusits, SECH B
Jk AR 51 IR RS, TR IS SRS SR TR PEE26] AR, ERRRE T RAER
A EORN 2 WA T e R AS 2 0 A B 1 B3 PR AR AN T T AR A e, B AT VLR S S kb .

3.3. WINERZE S M E 4

K3 e AR 3 I O 22 O IR T O X P R A P L B RE B AR, SRS IEMEE T, R R R
LR =) (AGES) 1 ML IS A o AL N - 28 S st — P Rl 45i4%5 [ 271 Hu &5 [28] AR,
TR A Ty e Bt 5 W PR ) Rl e 2 0 AR 2 [ A AR IR 2, T H S {@ e AR EL, DPN B3 [ 40 ) s 1 57
KA R ZERAR . Piras ZF[29] AR, M E~Phr s 2 OCEENER, MMBEIIRER 2 M & &
ST RN S A ] 7 A AR TR

4. EBRENNGH R DR

HET, RTEIRSINZR SRS BT G M, (ML B R STk, R S D PRtk AT Ay
gl BB IRNINGRLRE D AIFHIETT P Ja 3 AR BL AN BUAHA B St A 28 [30]-[34] -
EDARSINGEIT IR T R VEAL 5 HE & AG 3 DMTHI N 2R . 1) B B B ACRBLPEAL - JIZRIT 26T 5 2 4 1f
TRREE RS R AR B AY) . B OB ERKS (HbALe 7K H W MURE 3l A R 2 15
A HARFERAECO ML . B IESEZR) . PPl &S DPN " EREE W TR & 3 - $AF . e p
WSLLK S ANLAE. 2) BEHE: [AUEHHR WBVT B3 DPN AR ] BEN LS i (L 2k Mg AE 35 . 1852 1
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R

W, S PHTRE 5. 3) W&AEFRSIHR: KB EHE FRRUAGT RER GG TG, HEfE
P At BT ARRE RS, BRI HIRSISEOER .. IR b 2 s e 4 A
Jifl. 1) YIGRIAEEHE: MfRinth s a 70 2 f Ry N A B T, i BRI E XA E, R IEE,
itk BB AN R RN 2) IERRRARBNIE: RN IS R fERE & b, 5RF%, XFERIES
W EOFRR, BRI ISREART, RS HITE 15°~30° 2 7], @ fufh ., WOEHEN, (REFEHR A RA
s, APCRA FAR . PRI 7 N S IRAN T 2R, R, 3) BT IRR 5K &E
1, WIS HERE 15~20 Hz 2 [A], &R B AT LA s 2l 20~25 Hz, JRU[E B B AE 25~30 Hz A% 1~3
mm [PRIE 4 SR, N BIRIRS 30 s J5, RS 30 s, BN RAE AT 30 min, & 3
o 4) FEREFI: WNAEZEZENRNL, WHRAECKT . PRI ) N A7 RS (I 295 i A
T BHIRIINGEHBESE 3N, 1) THUSEATAEISS], AIERIFR . 1 DL R R i
TEHET RN 2) MEDRBEFETIEM B DRSS R b FiaE, airEE,
PRGBS FRROR A o 3) VR IR T RS SR R . VRO AR B R RS . R LA B
R AR RS

WEF R, ARATRSh I8 i S AR IR B, 35 s IR B (VPT) R AP, &
AN B s RS v Y5 T R VLT R R AT AR, AR TG SR S O R L
Bugar XU o BRI 42 IR RO CIRIE I E B, SRR SRS . AR FR B I A A
WS HUTTE B K SR IARIE 5, 33— AP B EAR B 732 B AL B R B

5. WBVT KT DPN & AR R
5.1. MEMFANMIEKFE

MAEREAG, AGES 18/b, /b SISO 98 i S5 W 1 A AE[35], HDALC A0 A K 3 afi 42 il 7 1
LHRPR[36], Lee ZF[37]AMFE, ¥4 55 44 DPN EEZBENL A BCM L, 438 HEAT NI 60 min (1P 47328 3)
TiH, WBV A =i T4 5%, 868, ERER, STHATHE, 253314 HbALc
P52 e, (EXBRZHT-FURT 5 HbALc /KF¥% A i3 481k . Robinson Z5[38] A\ meta /i &, £G4k
NG 12 J 5 RN HbALe 112 h 2 E ILBE /K, ARECT FRal 132 ) I ZhAr Lo B 2 PR . 1 L
O GRS R WA BN S . v WA SRS I HURAR S RIBIL, A5 L A 5 T 1) Py BR S S 4 TSR
XX JUIL AT 20 T DA 2 R P AU AR A AT e I T 7K ST

5.2. B THRALRDE

4 B RN ZRAEW LBt A [FIILARE 2 18] 1R 3G, (A LAFE S h RERS E U iR A, 812k
VA RE AN AR E MR B T BL[39] . I — IR AL R SRS L 40 BITIZRUNHE PR f A e 20 22 1
BRRTEN G, TS 2 keGSR, #7712k 6 B, BV SKUURRE & AT AUVLA )& 0 2 1G58,
S RShERAS T W] 52 [40] . Kordi SE[AL]ABEFUAREN], 54 S kah 11 s B P S LA i BT LVL
WRIIEIE S, Ea IR B3, JRERUTUR B RIRYE, FEAR NN Z BT 1
JRPR o R 75 EEHG AE A AN BE VT (B RE R R . Lee SF[42] A\HF 59 44K bR Ji] i A 225 A2 1) £
HBERLSr P, SIS AT 6 ), A 3 IR 11 min (e B IRENIIGR, 45 RRIE A B E BT
Xt B R RN RO BB (VP T) W 20 o FLJRR FT e A2 N LA G, i A% 350G, F A A
e EUF A2 A R H BT B T PN 4 SRS ZRIBC & 3 MR T AN R, e 2845 A 2L
PERA PR, BT AT DRGSR DUR A 5
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53. MERREBRIRE

A S PR AT DR E R S MG R, SR FIpR 2 2R IR HE R, AT B T el o 4 1 8 774k
HAMEE L. Reyes SF[43]ANWHFLRI, KTTIALRE R A G #4000 A8 BB AT & B RSN 2R, T HATjS
K 228 5z S M ISR X A2 3838 7 8 B 8L 73 (TCPo) R JEAT B2 KA B - ZH 2R v AN A8l Ui 155 Ol ) VPA
S L REAS I 280 47 75 Bl LA R0 K I A 8 B R ML It 260, S5 SRR, 5P Tz aiAaLEL, I B 2 i
o4 AR AR TE . 53— Mufioz [44]558 ANBIFFLR I, B8 PRI S8 BBl 20 A2 f o AR 42 0 4 S iR BN
WEGTE, 2IRAEFRIA BT, 1 B2 i 70 r R e i A7 4 S 83 T 1S B 4P 4
RESEE, BRI, MIEH S LA . Hong S5 [32] AR AN St Fuxt — I ITAY B SR
993 JE Bl /N A 2205 A8 R EAT R PR SR EDIZR, A 4 JAIF B 5 IR IRERSE 3 min Sl 20
Hz RIFRshIZR, TRl G R A0 2 FME R B R (NPS) . A3 I B8 (VAS) Al 8 K GAITRITE #4xf
TR RS BAT Y, SRER, ST, T84 B2 50 ANSHERER, S
BisE, 2 EAR, ESIRSINGHE ERBRIRE, M FEGSEN, WREAEMRSRD, H
SERf 5 Bk = P W TE R D A BT R R A R ISR, H A T AR R I S L DA AR
B, HONH BRI TSR, AR R

6. MAREMKERRE

WBV 7ESEE LAy B rh A% T . BRARKE AL I 218 K 45 77 TR B, (E AL ok 78 4
W . ASKFREE— D SLIGHT 5T WBV B AR TS . A 2R [ A SN0 B 50 T4 B IR S IR 5ot i PR
PRI AL B SRR AR SCRIT T D, W RE 0 Jim S RA R P AR R, 7 B — D IR AT Tk
BN RE, AT Rt D R WBV 5 A T 05 i & BT RCR, LB T J7 %

WBV ERBOA N R — M 24 1) FT057%, (HEEXTE4E DPN B #F 2 et fdt— 2 1Eh. %5
Tl P8 IR L f 3 W] BEAFAE A HABIF ACRE,  IRRSE SR B IhRe A 4asE, TEMfR WBV MM HAZ
TN X SR B 5] A8 ) 2 4 ]

SE

[1] Sun, H., Saeedi, P., Karuranga, S., Pinkepank, M., Ogurtsova, K., Duncan, B.B., et al. (2022) IDF Diabetes Atlas: Global,
Regional and Country-Level Diabetes Prevalence Estimates for 2021 and Projections for 2045. Diabetes Research and
Clinical Practice, 183, Article 109119. https://doi.org/10.1016/j.diabres.2021.109119

(2] EB, Bl VREIK, 2. Dellon = FEA (R R A B Wi A8 177 i (S L R[], 7R Pk 4 (1
2247), 2024, 43(4): 635-638

[3] Santos, D., Gonzalez-Perez, F., Navarro, X. and del Valle, J. (2016) Dose-Dependent Differential Effect of Neurotrophic
Factors on in Vitro and in Vivo Regeneration of Motor and Sensory Neurons. Neural Plasticity, 2016, 1-13.
https://doi.org/10.1155/2016/4969523

[4] Li, Y., Teng, D., Shi, X., Qin, G., Qin, Y., Quan, H., et al. (2020) Prevalence of Diabetes Recorded in Mainland China
Using 2018 Diagnostic Criteria from the American Diabetes Association: National Cross-Sectional Study. British Med-
ical Journal, 369, m997. https://doi.org/10.1136/bmj.m997

[5] Kessler, N.J., Lockard, M.M. and Fischer, J. (2020) Whole Body Vibration Improves Symptoms of Diabetic Peripheral
Neuropathy. Journal of Bodywork and Movement Therapies, 24, 1-3. https://doi.org/10.1016/j.jbmt.2020.01.004

[6] Yin, H., Berdel, H.O., Moore, D., Davis, F., Liu, J., Mozaffari, M., et al. (2015) Whole Body Vibration Therapy: A
Novel Potential Treatment for Type 2 Diabetes Mellitus. Springer Plus, 4, Article No. 578.
https://doi.org/10.1186/s40064-015-1373-0

[7] Rodrigues, F.T.M., Ferreira, AP.D.L., Alves, K.F.P., Marques, T.V., de Lima, D.F., de Lucena, L.C., et al. (2022)
Whole-Body Vibration Associated with Strength Training on the Lower-Limb Blood Flow and Mobility in Older Adults
with Type 2 Diabetes: A Study Protocol for a Randomized Controlled Trial. Diagnostics, 12, Article 1550.
https://doi.org/10.3390/diagnostics12071550

DOI: 10.12677/acm.2025.154912 152 I A [ 2 3k


https://doi.org/10.12677/acm.2025.154912
https://doi.org/10.1016/j.diabres.2021.109119
https://doi.org/10.1155/2016/4969523
https://doi.org/10.1136/bmj.m997
https://doi.org/10.1016/j.jbmt.2020.01.004
https://doi.org/10.1186/s40064-015-1373-0
https://doi.org/10.3390/diagnostics12071550

(8]

[°]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]

[26]
[27]

[28]

[29]

Zhang, L., Weng, C., Liu, M., Wang, Q., Liu, L. and He, Y. (2013) Effect of Whole-Body Vibration Exercise on Mobility,
Balance Ability and General Health Status in Frail Elderly Patients: A Pilot Randomized Controlled Trial. Clinical Re-
habilitation, 28, 59-68. https://doi.org/10.1177/0269215513492162

g E, ARSI NBR L 15 RO RAIE LU FU[I]. KA B £ 244, 2010, 25(4): 336-339.
Wadsworth, D. and Lark, S. (2020) Effects of Whole-Body Vibration Training on the Physical Function of the Frail
Elderly: An Open, Randomized Controlled Trial. Archives of Physical Medicine and Rehabilitation, 101, 1111-1119.
https://doi.org/10.1016/j.apmr.2020.02.009

Cardinale, M. and Bosco, C. (2003) The Use of Vibration as an Exercise Intervention. Exercise and Sport Sciences
Reviews, 31, 3-7. https://doi.org/10.1097/00003677-200301000-00002

Cakar, H.I., Cidem, M., Sebik, O., Yilmaz, G., Karamehmetoglu, S.S., Kara, S., et al. (2015) Whole-Body Vibration-
Induced Muscular Reflex: Is It a Stretch-Induced Reflex? Journal of Physical Therapy Science, 27, 2279-2284.
https://doi.org/10.1589/jpts.27.2279

Hazell, T.J., Jakobi, J.M. and Kenno, K.A. (2007) The Effects of Whole-Body Vibration on Upper and Lower-Body
EMG during Static and Dynamic Contractions. Applied Physiology, Nutrition, and Metabolism, 32, 1156-1163.
https://doi.org/10.1139/h07-116

Cade, W.T. (2008) Diabetes-Related Microvascular and Macrovascular Diseases in the Physical Therapy Setting. Phys-
ical Therapy, 88, 1322-1335. https://doi.org/10.2522/ptj.20080008

Morales-Vidal, S., Morgan, C., McCoyd, M. and Hornik, A. (2012) Diabetic Peripheral Neuropathy and the Management
of Diabetic Peripheral Neuropathic Pain. Postgraduate Medicine, 124, 145-153.
https://doi.org/10.3810/pgm.2012.07.2576

Zhang, Z., Ji, C., Wang, Y., Liu, S., Wang, M., Xu, X., et al. (2022) Maresinl Suppresses High-Glucose-Induced Fer-
roptosis in Osteoblasts via NRF2 Activation in Type 2 Diabetic Osteoporosis. Cells, 11, Article 2560.
https://doi.org/10.3390/cells11162560

Fernandes, A.C.F., Vieira, N.C., Santana, A.L.D., Gandra, R.L.D.P., Rubia, C., Castro-Gamboa, I., et al. (2020) Peanut
Skin Polyphenols Inhibit Toxicity Induced by Advanced Glycation End-Products in RAW264.7 Macrophages. Food and
Chemical Toxicology, 145, Article 111619. https://doi.org/10.1016/j.fct.2020.111619

Moreli, J.B., Santos, J.H., Rocha, C.R., Damasceno, D.C., Morceli, G., Rudge, M.V., et al. (2014) DNA Damage and Its

Cellular Response in Mother and Fetus Exposed to Hyperglycemic Environment. BioMed Research International, 2014,
1-9. https://doi.org/10.1155/2014/676758

Chen, Y., Chen, Z., Li, H., Yan, X. and Feng, B. (2018) Age/Rage-Induced EMP Release via the Nox-Derived ROS
Pathway. Journal of Diabetes Research, 2018, 1-8. https://doi.org/10.1155/2018/6823058

Gongalves, N.P., Vegter, C.B., Andersen, H., @stergaard, L., Calcutt, N.A. and Jensen, T.S. (2017) Schwann Cell Inter-
actions with Axons and Microvessels in Diabetic Neuropathy. Nature Reviews Neurology, 13, 135-147.
https://doi.org/10.1038/nrneurol.2016.201

Bartus, K., Galino, J., James, N.D., Hernandez-Miranda, L.R., Dawes, J.M., Fricker, F.R., et al. (2016) Neuregulin-1
Controls an Endogenous Repair Mechanism after Spinal Cord Injury. Brain, 139, 1394-1416.
https://doi.org/10.1093/brain/aww039

FHRME, MRV, FhEN, & DU LT SR D 32 BRI AR 5 M P A 22 R MR AR S (M 1 R
FSCERE SN[ Bl R &R A, 2023, 31(5): 565-571.

D, BISTY, i, & DRV SRR T SRk e (3], Hh I 2 A, 2023, 39(4): 617-621.
Cao, J.,, Jiang, X. and Peng, X. (2018) Forkhead Box M1 Inhibits Endothelial Cell Apoptosis and Cell-Cycle Arrest
through ROS Generation. International Journal of Clinical and Experimental Pathology, 11, 4899-4907.

R, TR, SREREFE, . ZAEE TR TR T RO R AR 0 0 P ARG R R A 5 AR [T]. &
#EEZS, 2021, 25(4): 801-804.

PR, BREE, P B 2 B RE S UUMEIDR I R R[], AEI AR, 2024, 34(3): 92-97.

Hu, G., Wu, H., Kuang, L., Zee, B.C., Huang, Y., Huang, Z., et al. (2021) Clinical Study of Diabetic Peripheral Neurop-
athy Screening by Retinal VVascular Geometric Parameters. Scientific Reports, 11, Article No. 6784.
https://doi.org/10.1038/s41598-021-85831-0

Piras, A., Perazzolo, M., Scalinci, S.Z. and Raffi, M. (2022) The Effect of Diabetic Retinopathy on Standing Posture
during Optic Flow Stimulation. Gait & Posture, 95, 242-248. https://doi.org/10.1016/j.gaitpost.2020.10.020

Streckmann, F., Lehmann, H.C., Balke, M., Schenk, A., Oberste, M., Heller, A., et al. (2018) Sensorimotor Training and
Whole-Body Vibration Training Have the Potential to Reduce Motor and Sensory Symptoms of Chemotherapy-Induced
Peripheral Neuropathy—A Randomized Controlled Pilot Trial. Supportive Care in Cancer, 27, 2471-2478.

DOI: 10.12677/acm.2025.154912 153 I A [ 2 3k


https://doi.org/10.12677/acm.2025.154912
https://doi.org/10.1177/0269215513492162
https://doi.org/10.1016/j.apmr.2020.02.009
https://doi.org/10.1097/00003677-200301000-00002
https://doi.org/10.1589/jpts.27.2279
https://doi.org/10.1139/h07-116
https://doi.org/10.2522/ptj.20080008
https://doi.org/10.3810/pgm.2012.07.2576
https://doi.org/10.3390/cells11162560
https://doi.org/10.1016/j.fct.2020.111619
https://doi.org/10.1155/2014/676758
https://doi.org/10.1155/2018/6823058
https://doi.org/10.1038/nrneurol.2016.201
https://doi.org/10.1093/brain/aww039
https://doi.org/10.1038/s41598-021-85831-0
https://doi.org/10.1016/j.gaitpost.2020.10.020

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

https://doi.org/10.1007/s00520-018-4531-4

Sohrabzadeh, E., Kalantari, K.K., Naimi, S.S., Daryabor, A. and Akbari, N.J. (2021) The Immediate Effect of a Single
Whole-Body Vibration Session on Balance, Skin Sensation, and Pain in Patients with Type 2 Diabetic Neuropathy.
Journal of Diabetes & Metabolic Disorders, 21, 43-49. https://doi.org/10.1007/s40200-021-00933-w

Hong, J., Barnes, M. and Kessler, N. (2013) Case Study: Use of Vibration Therapy in the Treatment of Diabetic Periph-
eral Small Fiber Neuropathy. Journal of Bodywork and Movement Therapies, 17, 235-238.
https://doi.org/10.1016/j.jbmt.2012.08.007

Baum, K., Votteler, T. and Schiab, J. (2007) Efficiency of Vibration Exercise for Glycemic Control in Type 2 Diabetes
Patients. International Journal of Medical Sciences, 4, 159-163. https://doi.org/10.7150/ijms.4.159

Safiudo, B., Alfonso-Rosa, R., del Pozo-Cruz, B., del Pozo-Cruz, J., Galiano, D. and Figueroa, A. (2013) Whole Body
Vibration Training Improves Leg Blood Flow and Adiposity in Patients with Type 2 Diabetes Mellitus. European Jour-
nal of Applied Physiology, 113, 2245-2252. https://doi.org/10.1007/s00421-013-2654-3

B, BERID, BINSY, . 1,25- 8 sE4iA R D_3 MRl IR/ R FE R 2 DhRE s 9w A (3], HP EDRE R
%, 2022, 30(8): 615-620.

PR, R, KIPRSE. I S N T R AR AL I 4T 2R 9 AE 2 BB PR R W AR AQ R i ] B AR
&, 2021, 41(20): 4369-4372.

Lee, K., Lee, S. and Song, C. (2013) Whole-Body Vibration Training Improves Balance, Muscle Strength and Glycosyl-
ated Hemoglobin in Elderly Patients with Diabetic Neuropathy. The Tohoku Journal of Experimental Medicine, 231,
305-314. https://doi.org/10.1620/tjem.231.305

Robinson, C.C., Barreto, R.P.G., Sbruzzi, G. and Plentz, R.D.M. (2016) The Effects of Whole Body Vibration in Patients
with Type 2 Diabetes: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Brazilian Journal of
Physical Therapy, 20, 4-14. https://doi.org/10.1590/bjpt-rbf.2014.0133

Bosco, C., lacovelli, M., Tsarpela, O., Cardinale, M., Bonifazi, M., Tihanyi, J., et al. (2000) Hormonal Responses to
Whole-Body Vibration in Men. European Journal of Applied Physiology, 81, 449-454.
https://doi.org/10.1007/s004210050067

Kordi Yoosefinejad, A., Shadmehr, A., Olyaei, G., Talebian, S., Bagheri, H. and Mohajeri-Tehrani, M.R. (2015) Short-
Term Effects of the Whole-Body Vibration on the Balance and Muscle Strength of Type 2 Diabetic Patients with Pe-
ripheral Neuropathy: A Quasi-Randomized-Controlled Trial Study. Journal of Diabetes & Metabolic Disorders, 14,
Article No. 45. https://doi.org/10.1186/s40200-015-0173-y

Kordi Yoosefinejad, A., Shadmehr, A., Olyaei, G., Talebian, S. and Bagheri, H. (2014) The Effectiveness of a Single
Session of Whole-Body Vibration in Improving the Balance and the Strength in Type 2 Diabetic Patients with Mild to
Moderate Degree of Peripheral Neuropathy: A Pilot Study. Journal of Bodywork and Movement Therapies, 18, 82-86.
https://doi.org/10.1016/j.jomt.2013.10.007

Lee, K. (2017) Effects of Whole-Body Vibration Therapy on Perception Thresholds of Type 2 Diabetic Patients with
Peripheral Neuropathy: A Randomized Controlled Trial. Journal of Physical Therapy Science, 29, 1684-1688.
https://doi.org/10.1589/jpts.29.1684

Rodriguez-Reyes, G., Garcia-Ulloa, A.C., Hernandez-Jiménez, S., Alessi-Montero, A., NUfiez Carrera, L., Rojas-Torres,
F., et al. (2022) Effect of Whole-Body Vibration Training on Transcutaneous Oxygen Levels of the Foot in Patients with
Type 2 Diabetes: A Randomized Controlled Trial. Journal of Biomechanics, 139, Article 110871.
https://doi.org/10.1016/j.jbiomech.2021.110871

Dominguez-Mufioz, F.J., Villafaina, S., Garcia-Gordillo, M.A., Hernandez-Mocholi, M.A., Collado-Mateo, D., Adsuar,
J.C., et al. (2020) Effects of 8-Week Whole-Body Vibration Training on the Hbalc, Quality of Life, Physical Fitness,
Body Composition and Foot Health Status in People with T2DM: A Double-Blinded Randomized Controlled Trial.
International Journal of Environmental Research and Public Health, 17, Article 1317.
https://doi.org/10.3390/ijerph17041317

Dominguez-Mufioz, F.J., Villafaina, S., Garcia-Gordillo, M.A., et al. (2020) Effects of 8-Week Whole-Body Vibration
Training on the HbAlc, Quality of Life, Physical Fitness, Body Composition and Foot Health Status in People with
T2DM: A Double-Blinded Randomized Controlled Trial. International Journal of Environmental Research and Public
Health, 17, No. 4.

DOI: 10.12677/acm.2025.154912 154 I A [ 2 3k


https://doi.org/10.12677/acm.2025.154912
https://doi.org/10.1007/s00520-018-4531-4
https://doi.org/10.1007/s40200-021-00933-w
https://doi.org/10.1016/j.jbmt.2012.08.007
https://doi.org/10.7150/ijms.4.159
https://doi.org/10.1007/s00421-013-2654-3
https://doi.org/10.1620/tjem.231.305
https://doi.org/10.1590/bjpt-rbf.2014.0133
https://doi.org/10.1007/s004210050067
https://doi.org/10.1186/s40200-015-0173-y
https://doi.org/10.1016/j.jbmt.2013.10.007
https://doi.org/10.1589/jpts.29.1684
https://doi.org/10.1016/j.jbiomech.2021.110871
https://doi.org/10.3390/ijerph17041317

	全身振动训练改善糖尿病周围神经病变患者身体失衡的研究进展
	摘  要
	关键词
	Research Progress on Whole Body Vibration in Improving Body Imbalance in Patients with Diabetic Peripheral Neuropathy
	Abstract
	Keywords
	1. 引言
	2. 全身振动训练概念
	3. DNP引起身体失衡的发病病因
	3.1. 神经损伤引起感觉功能障碍
	3.2. 下肢运动功能受损
	3.3. 微血管病变导致视网膜损伤

	4. 全身振动训练的实施步骤
	5. WBVT应用于DPN病人的效果
	5.1. 改善体内血糖水平
	5.2. 强化下肢肌肉力量
	5.3. 改善足底健康状态

	6. 对未来研究的展望
	参考文献

