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Abstract

Diabetic foot and cognitive impairment are two major disabling complications of diabetes, posing a
serious threat to the quality of life and survival prognosis of elderly patients. Recent studies have
found that these two complications often coexist in the same patient and interact with each other,
exacerbating one another. Elderly patients with diabetic foot have a high prevalence of cognitive
impairment, and their cognitive function is significantly lower than that of healthy individuals of
the same age across all cognitive domains (memory, executive function, attention, and processing
speed). The pathogenesis involves the interaction of multiple pathways, including chronic hyper-
glycemia, insulin resistance, vascular lesions, neuroinflammation, and structural disruption of neu-
rovascular units. Influencing factors can be categorized into demographic factors (advanced age,
low educational attainment, male gender), metabolic indicators (long disease duration, elevated
HbA1c), diabetic complications (peripheral neuropathy, peripheral arterial disease, microvascular
complications, history of amputation), psychobehavioral factors (depressive symptoms, impaired
self-management), and biological markers (inflammatory factors, markers of vascular damage).
Most existing studies are cross-sectional or small-sample cohorts with insufficient evidence con-
sistency. Controversies focus on the association between gender and cognitive impairment, the in-
dependent effect of amputation on cognition, etc. Meanwhile, there is a lack of large-sample pro-
spective data targeting the elderly Chinese population, and the causal timeline and intervention
targets between the two complications have not been clarified. Based on the critical integration of
existing evidence, this paper puts forward more targeted future research directions to provide the-
oretical basis and practical guidance for the precise prevention and control of complications in el-
derly diabetic patients.
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LR, BEELTT PR R 5T RS, v R O i o R 2L A N BT,
SRR, 52 AR IR R AR MAEIREEE T iR A DA A U B, R R PR A\ B
ZHIEZK[1]. IF HAE PR AR R IR YE I SO, TR A ™ AR B VRTT B, #Ab T s Ko,
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NAEFREENBHERE EE B2 —. ZENBERT 2 BUPE PR 0 B0 % 200 THESA(3], R Es T
KPR R RIS, X — A g AR [4], FF HAZB A R R B BRI R R AR S B R iR TNy
HARAFEE . BEIRI 2 (Diabetic foot, DF)/2 DM &3 4 W I KRE 2 —, FHAobE IRw &2 15t %7 (Diabetic foot
ulcer, DFU) 2 H 5% ILAIRIL. DFU FERIUN LSRRG, M. AHBIRIE, LU N i & A s
WA, &' FE DM EE BT EE R, it RITE A [5]. #4iil, DFU fE4 5k DM E&
RIGR IS 19%~34% [6]. [ ok BRI Bk 2 (International diabetes federation, IDF){R 15 %K, &F4EA 910~2610
JiINE L DFU[7]. BABIRREFE R B, FRIE 50 % LA L DM B 1 ERH KR DFU R ER N 8.1%, 1AE/EIH
DFU 3 1 A & DFU HIR 42N 31.6% [8]. 20% DFU BRIR L al HAt J7 R S 3O RIFL B R, 2Bk
55 20 MoiS — i DM HB#EA, DRI BHEIT A 11%, BB EE TR mIA 22% [9]. DFU 75 ZKn)
MIEEBEdr 8, BT AR, YRITIRIRE R, 45 B SRy KT & 3F 7140 10]

2.2. INHIPERARER R E B E PR ERE

B PRIF T R PRI RGN AR, FRER U /KF 5 T LS B0 RN Th RERRAS [11], 110 EH B R T LA
BB KN TN BE N BRI L . B2 RE NS0 Th AEFE RS (mild cognitive impairment, MCI) /& — R\ BB TUIRAS,
T2 ANER  R EPR A, R ARDIRZAS T B 20 B 0 H R AR S RS s s — e R, W %2
P PEJIRRE. BYEEEAE . RIEEREC. iIZThRR . R IAEFEE[12]. T2DM B3 5
MCI, RN BES KRR [13]. I FE R W], BT AR % 58, T2DM B 55 th A 0 D e Pt
HHE R ARE RS B = 1.5 5. 76 T2DM B R AN ThRERRAT Hp, W PR3 Bl 1 8 T fes B DR 3R
[14]. BEBE, Xf T2DM 35 5 B A0 D) Re 40 3 LR 2 W IR 97 .

2.3. FERRARE SINAERAEER R

BRI NN R D REREDT 10 R AR B 2, UOMIA I DI RERRAS & PRI B A B e 77, W
PRIV E BN U SRR BE 0 R e, TR BB A AR PR [15] . B FUSR M, A7 AR AR D) RERR NS 1 N 2
WMPERZ, (U2 80% [16]AEME IEAHAR I 29051 &, M0 iX S BB AT B P AN, B sac s Al
AEFRIPER R, AT IN O PRV A SR SOE R A E A T o BIF TR, AEAE NN T B Rk (A8 R A
R EIEHAE N T, S AREE. LT ERER. KRS RS, X85
HAHSRAOAT Y, ST SR 2 o, O I Ak 0 B R 5 e MR IR 28 o T 4R 25 s IR R 00 28 A1 o 2 8
B E NN RN T BE, AT TR U2 ) 55 W\ 0 D B 2 18] RSB PA[17] o WA FRRRAG £ 7T Re fE LLRE
P A B R R A, SRR AL

B R, BRI AL AR PR ™ R AObR A, AR AT RERUR A 2 A B I E, A AE AL
MAEFRARFMZ TG, ATTIEIA RIS F R . Karunathilaka [18]55 1 RELEAAIN 13 TR 7T, Hrp
4 TG TURIURE PRI T B AORE 5 L RE 2 1A A7 AL 2 35 ORIk (EZERIR R X 70 B s A2 5 oAt R IR
FOE, HAANBE T B (AR NS TRANR), KRB —BEE e, JnEIRp 2 5 A
B (0 SR AT 7 vt o2 BT T B8

3. R % HAH

B PRI AL SN RIS H A7 T 7 — B, Jom P vl REA7AE 3R IR (O B A B Ak . B AP Le 3L [RIML
DS T B A T RO AT R O
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MRS, XA S SR 2 4 SV, RIS 2R IR HR o W PR I s Ak kA AL HERE , A
BRKGIF (PAD) R MLE Bdis . PAD FERE PRI & A ER A A RIKSGBEIAER, 10N sl kR AL R4 5 ik
BIBKAEAG I FAF o B BRI fol 0L 5 22 [ IS 20 SR R 0 A 3 /I ML

IR FUR I, WEPRI T B2 ML B T (NVU) S5 A B UK W] e f& i e AN R A 29 A8 5 el oA S D g
PAERRBEN U AP ST T RER AT T B E A, FEmME BN DA B . (AR,
TSR I, HEH] SGLT2 477 B 7114 iR 7 Al 25 (RIS B e 4, TRyT 4L se B B TR IR T4 i
AERECRR % 5.86 £0.88 o IX—KIUE R, FEMELGYIAT REIE L PRI AP LR LS A TTI A A2 DRI PRI

il P73 Jo] L 4o 22995 32 (DPN) A B PR 2 (19 1 B IR 22—, 2 BO0%IKIHE PR (3 i & = K Jé 9 DPN. i
ERT ORI, BRI A S AP 25 5 2 A AESCHEK . Palomo-Osuna [19]5% (1 R St4RIR AN ZE 204 K
B, WERRIR A I Ao 200 22 R A RN D BECRE 2 T 12 AN A B ) B2 25 72 T JC A 280 A2 (A PR R

32. BMEENESRE R

i e R S PR AT A R R 1 3 [ £ B PR 26 o WA ML AT 2 1 (HbALe) T 2~3 A H T3 i
BE/KF-. Nguyen [20125 (KB 78 R B, 8 1) HbALc /KT 5 1 bR 0 2 B F 2 A BN T BEAH % . Brognara
2157 7R, HbALc > 7%5 MMSE P-4 i3 4050, H HbALe > 7%HREA Rl & 8 I KhE 825 )
TETT LI P (U 80.0%, 5714 70.6%).

JEE 5 BTS2 BB PR AR O BRAFAE , AUEAE TAMNAAHL, WRE TS Rge. A ik
BRGESRES 5RARTEME, AR RS, M0 2 REE, B FEK
PURE T, MRS RESHR P20, R tau AT BRI, B FEE A SR, (RIERT R ZME BRI
AR, RS RIRGIE S TR E R AR 2R B VI, ik 2 MLH S 58 RE 2R A K.
3.3. WIEHLHY

B PR A — P VAR R RAEIRES o AAE RIS 2 5 0 PR RN N i (1 B AR . 72 R, RIER
TFAEAB IR FEREA AR B0 BRI RS, ROGER TR DA, 530 4 oo A 5 fi
ThREREAT . Anita [22]56 1 RGLRIBRFIZERE ST R, A I NEIBEAT Y 2 BB PR 25 2R bR B K P B
FZET NG . B faL & -1 (MCP-1). Ff C [ S 2R A (hs-CRP) 2 4 i b &4 5 A Fn o g
R
4. MR R BENAER RN E %

BUA R T B A BB NIRRT R R R AT 7T, 2ot . AMEARYCTE, B ERA—, #
PRIZR (o] s BB I RIRAFAE S8 ONAtbFIVE B AR, DR ST R S 36 1.

Table 1. Summary of key research evidence on cognitive impairment in patients with diabetic foot
= 1. BERmEERENMES X BN RILEE SR

iviey WrEstit  FEAE TR P JRBR Y
Marseglia % BEWTIORT 124 BIREIR ke BUBCRSARIEGEE  EUCRERIRMLE AR/ B

it e % BYEINDREE 2 e NS T O BRI

Nguyen % BAAIRI 326 BIFEIR AR, HbALe b, HIE ATREMERT, Bl RIEHIHIMSERA

e B 725N FEAR G FRUHR BRI N
Brognara 2 REWTIEIBE 98 HIKEIRE HbALc > 7%. ?*‘#éﬁé%ﬁ%%i}\%ﬂ RIRIMUBE 5 /2 RVFAG AR M
7t e BE PLIYNEZEPS BEAR ME brEY)
Karunathilaka % AGULEA AN 13 T THEZ#EEEU\%H@E%H%, LRI RS, $& BETST R, R
IMeta 7381 BFIT EAESE A — 2 AN FE T 1F) DX 73 PR e 7Y
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41. AOFREE

Marseglia [23]55 (I TR B, E4F(>65 % VBRI A2 88 BN RN DI RE 25 22 T AT (<65 %) 8%, H
e HINFIDIRE MR RAEAFIA R OURER I — B FEEFRIG K, Mai R B B, el 81k
TR, BRI A SR B, ARIThRESE B 2 0. (RBE K RIARIBERRS ML B R . HOE R
FER WAk A, M EE BA TR NEERE ), RER I MR IEH A Th g Tk S50
FHFERG (I RHRAFAE S L. Marseglia SEMIEE B B L BF NFIE 2, (HIHALH FORBAEZE 18, ATRES Ytk
WA ISR AR R T IUA 5%, T ARTERI A B AL

4.2. BERRTHEXE

KA R G T MUPE A BT RN A DO REPl 35 1 B2 UE 3 . Nguyen [20]55 R FEIESE, B A R0
TR W PR AL R B ZE N AN T BEAR G . ARG, SRR 3R L I 45 45 A 22 e 1 2 e
Brognara [21] 55T KB, HbALC > 7%5 MMSE VP2 BFE(RAR G, H A A RLT 2 33 BAR M. 2 Fh
R PRI I SORE S5 ORI AGAR DG, A5 IR I 5 A8 R A 00 A8 73 P B PR 2 B 3 WA SN T R B 7

TR W PR 2 f 7 R A R, R N RIS 1 & R Rl % . Marseglia [23]155 (0 7T o, 722 4R Bl
PRI R B, A BB S K AR BRI D BE RS (MMSE < 24) RS 2 To# B # /1 3.59 1% (95% CI
1.07~12.11), KA Fic 2 s 1 RS ok # 1) 4.13 £5(95% C1 1.11~15.28) . A 1T g e e 58 7™ 5
(1 1 s AR FAR U 2L, R A AR B SRR . BN IR A S ek S b R A R B2 R A
Ty .

4.3. ILEBITAHER

IR RS B R IR 7 B I B FR A BERE /7. Nguyen [20]5548 H, AENIE T fEPLAS B E 5 5
HITAE IR, Brognara [21)Z5 07 Bk, HbALc > 7%M1 MNSI 4> > 5.5 43 R84 2P 4 %t &
HRIFACREVRIT B MM o SR DA RN Bt 2 [ AE A2 B 28 XA X &« Montpellier K2 & [ i — Tl PR
58 (NCT03323281) 1EAE R G PFAk U+ o0 BEFTAR 1115 27 DR 3 AE W8 PR 2 A AN R IV E S 0T 8K
G BT 1 AR 5 R B AS B A EAE o BRI F0 AR DX 43 40 5 SO DA B I T 2 5 00 PR % M
T, i s R

4.4, EZERREY

RIEFREY: WIHTHTR, RIEAREY U MCP-1. hs-CRP 25515 R &3 (N AN T REAH G . Sluiman
SE[24]00 10 SEREVTHETE A, B m B2k RAEAR BN K R TN 2 4 2 TR PR S8 SE AR B AR T RE
B PROGEEE A sk A R RS S B0 e S S IR D REAR OGS LA B R K I B 22
XA R PR R . DPPA FE K BRI FH < IO LR 1A Ty BE R G AN SN ek vh A HE AR B DI RE, AR B0 B AL
B AL A TP 185

5. INHIRERX BE KR E IR
5.1 INHIFERS R ETREE

Bl PRPT AL IR o PR AR R R RN RIRE ), S © BRANCIZEEIRINEE ) @ TR
PATHF LA EEE S © WL - 1) U IR R SR BE 7T @ R R2%BTT 5 N fE
IFIBEAG AT RE M 2 DI X —REJ08E . AT DhRERR RS 3 BUE S ME DL RIATHAT 2 B9 B 55 a2
PEfG B E ROk A A A B LR s R R AT A R DA R B B B S5 P R
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5.2. INHIFER ST M &

WEIREAG 3 AR T NI 55 22 . X ERZ[25] 8 IR ST 7R, HbALC > 7T%REA R I 2 # I &
i R R TT R WA A (BBUER Y 80.0%, 55 70.6%) 0 UK 2 il AN £ S I DA R B o B4 | 7 B
REJTRIREM,  E TR A2 B 57 BRI AR A

6. &5ig

LR 2 BB PRIV R BRI S RIS AE A R S Bk A, RIS . PR i T4 43
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Ao BRI FRRERCR . BRI RIZIRERIRIRBCR s (5) TRFRAUME . LR MM B a0 55 A= W) b )
FETIRE PRI A2 R DTG o (2 e B, 57 XU T AR 7Y

SE

[1] Noor, S., Zubair, M. and Ahmad, J. (2015) Diabetic Foot Ulcer—A Review on Pathophysiology, Classification and
Microbial Etiology. Diabetes & Metabolic Syndrome: Clinical Research & Reviews, 9, 192-199.
https://doi.ora/10.1016/j.dsx.2015.04.007

[2] Scollan-Koliopoulos, M., Walker, E.A. and Bleich, D. (2010) Perceived Risk of Amputation, Emotions, and Foot Self-
Care among Adults with Type 2 Diabetes. The Diabetes Educator, 36, 473-482.
https://doi.org/10.1177/0145721710362108

[3] Vounzoulaki, E., Khunti, K., Abner, S.C., Tan, B.K., Davies, M.J. and Gillies, C.L. (2020) Progression to Type 2 Dia-
betes in Women with a Known History of Gestational Diabetes: Systematic Review and Meta-Analysis. BMJ, 369,
m1361. https://doi.org/10.1136/bmj.m1361

[4] Barry, E., Greenhalgh, T. and Fahy, N. (2018) How Are Health-Related Behaviours Influenced by a Diagnosis of Pre-
Diabetes? A Meta-Narrative Review. BMC Medicine, 16, Article No. 121. https://doi.org/10.1186/s12916-018-1107-6

[5] A9, MU, SER, e R EBER R e ra ). R E GRS A 24 &, 2024, 52(11): 1287-96.

[6] Armstrong, D.G., Boulton, A.J.M. and Bus, S.A. (2017) Diabetic Foot Ulcers and Their Recurrence. New England Jour-
nal of Medicine, 376, 2367-2375. https://doi.org/10.1056/nejmral615439

[7] Everett, E. and Mathioudakis, N. (2018) Update on Management of Diabetic Foot Ulcers. Annals of the New York Acad-
emy of Sciences, 1411, 153-165. https://doi.org/10.1111/nyas.13569

[8] Jiang, Y., Wang, X., Xia, L., Fu, X., Xu, Z., Ran, X., et al. (2015) A Cohort Study of Diabetic Patients and Diabetic Foot
Ulceration Patients in China. Wound Repair and Regeneration, 23, 222-230. https://doi.org/10.1111/wrr.12263

[O] HEEZESMEIRI Sy, PREESERRY S, TREZSHZEE 5BA . P ERERE L8 h
F(2019 fR) [J]. FAERE PR iR &, 2019, 11(2): 102-108

[10] Parker, E.D., Lin, J., Mahoney, T., Ume, N., Yang, G., Gabbay, R.A., et al. (2023) Economic Costs of Diabetes in the

U.S. in 2022. Diabetes Care, 47, 26-43. https://doi.org/10.2337/dci23-0085

[11] Cao, W., Tian, S., Zhang, H., Zhu, W., An, K., Shi, J., et al. (2020) Association of Low-Density Lipoprotein Receptor-
Related Protein 1 and Its Rs1799986 Polymorphism with Mild Cognitive Impairment in Chinese Patients with Type 2
Diabetes. Frontiers in Neuroscience, 14, Article ID: 743. https://doi.org/10.3389/fnins.2020.00743

[12] Zhao, H., Wu, C., Zhang, X., Wang, L., Sun, J. and Zhuge, F. (2019) Insulin Resistance Is a Risk Factor for Mild

DOI: 10.12677/acm.2026.1651891 960 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651891
https://doi.org/10.1016/j.dsx.2015.04.007
https://doi.org/10.1177/0145721710362108
https://doi.org/10.1136/bmj.m1361
https://doi.org/10.1186/s12916-018-1107-6
https://doi.org/10.1056/nejmra1615439
https://doi.org/10.1111/nyas.13569
https://doi.org/10.1111/wrr.12263
https://doi.org/10.2337/dci23-0085
https://doi.org/10.3389/fnins.2020.00743

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Cognitive Impairment in Elderly Adults with T2DM. Open Life Sciences, 14, 255-261.
https://doi.org/10.1515/biol-2019-0029

Ge, L., Cao, Z., Sun, Z., Yue, X,, Rao, Y., Zhao, K., et al. (2024) Functional Connectivity Density Aberrance in Type 2
Diabetes Mellitus with and without Mild Cognitive Impairment. Frontiers in Neurology, 15, Article ID: 1418714.
https://doi.ora/10.3389/fneur.2024.1418714

Wu, J,, Fang, Y., Tan, X, Kang, S., Yue, X., Rao, Y., et al. (2023) Detecting Type 2 Diabetes Mellitus Cognitive Im-
pairment Using Whole-Brain Functional Connectivity. Scientific Reports, 13, Article No. 3940.
https://doi.org/10.1038/s41598-023-28163-5

0jo, 0. and Brooke, J. (2015) Evaluating the Association between Diabetes, Cognitive Decline and Dementia. Interna-
tional Journal of Environmental Research and Public Health, 12, 8281-8294.
https://doi.org/10.3390/ijerph120708281

Sullivan, K.L., Hallowell, E.S., Goldstein, A., et al. (2025) Medication Adherence Feedback with Older Adults with
Cognitive Dys-Function: A Mixed Methods Study. Clinical Neuropsychologist, 39.

Rovner, B.W., Casten, R.J., Piersol, C.V., White, N., Kelley, M. and Leiby, B.E. (2020) Improving Glycemic Control in
African Americans with Diabetes and Mild Cognitive Impairment. Journal of the American Geriatrics Society, 68, 1015-
1022. https://doi.org/10.1111/jgs.16339

Karunathilaka, N., Parker, C., Lazzarini, P.A., Chen, P., Katsanos, C., MacAndrew, M., et al. (2024) Cognitive Changes
in People with Diabetes with Lower Extremity Complications Compared to People with Diabetes without Lower Ex-
tremity Complications: A Systematic Review and Meta-Analysis. BMC Endocrine Disorders, 24, Article No. 258.
https://doi.org/10.1186/s12902-024-01774-3

Palomo-Osuna, J., De Sola, H., Duefias, M., Moral-Munoz, J.A. and Failde, I. (2022) Cognitive Function in Diabetic
Persons with Peripheral Neuropathy: A Systematic Review and Meta-Analysis. Expert Review of Neurotherapeutics, 22,
269-281. https://doi.org/10.1080/14737175.2022.2048649

Nguyen, M.L., Wong, D., Barson, E., Staunton, E. and Fisher, C.A. (2024) Cognitive Dysfunction in Diabetes-Related
Foot Complications: A Cohort Study. Journal of Diabetes & Metabolic Disorders, 23, 1017-1038.
https://doi.org/10.1007/s40200-023-01381-4

Brognara, L., Volta, I., Cassano, V.M., Navarro-Flores, E. and Cauli, O. (2020) The Association between Cognitive
Impairment and Diabetic Foot Care: Role of Neuropathy and Glycated Hemoglobin. Pathophysiology, 27, 14-27.
https://doi.org/10.3390/pathophysiology27010003

Anita, N.Z., Zebarth, J., Chan, B., Wu, C., Syed, T., Shahrul, D., et al. (2022) Inflammatory Markers in Type 2 Diabetes

with vs. without Cognitive Impairment: A Systematic Review and Meta-Analysis. Brain, Behavior, and Immunity, 100,
55-69. https://doi.org/10.1016/j.bbi.2021.11.005

Marseglia, A., Xu, W., Rizzuto, D., Ferrari, C., Whisstock, C., Brocco, E., et al. (2014) Cognitive Functioning among
Patients with Diabetic Foot. Journal of Diabetes and Its Complications, 28, 863-868.
https://doi.org/10.1016/j.jdiacomp.2014.07.005

Sluiman, A.J., McLachlan, S., Forster, R.B., Strachan, M.W.J., Deary, |.J. and Price, J.F. (2022) Higher Baseline Inflam-
matory Marker Levels Predict Greater Cognitive Decline in Older People with Type 2 Diabetes: Year 10 Follow-Up of
the Edinburgh Type 2 Diabetes Study. Diabetologia, 65, 467-476. https://doi.org/10.1007/s00125-021-05634-w
XIER, w08, iR, % 2 BOpR EE ARG HE S AEREEMGETRTRRAT D], e
J i, 2018, 18(10): 689-693.

DOI: 10.12677/acm.2026.1651891 961 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1651891
https://doi.org/10.1515/biol-2019-0029
https://doi.org/10.3389/fneur.2024.1418714
https://doi.org/10.1038/s41598-023-28163-5
https://doi.org/10.3390/ijerph120708281
https://doi.org/10.1111/jgs.16339
https://doi.org/10.1186/s12902-024-01774-3
https://doi.org/10.1080/14737175.2022.2048649
https://doi.org/10.1007/s40200-023-01381-4
https://doi.org/10.3390/pathophysiology27010003
https://doi.org/10.1016/j.bbi.2021.11.005
https://doi.org/10.1016/j.jdiacomp.2014.07.005
https://doi.org/10.1007/s00125-021-05634-w

	老年2型糖尿病患者糖尿病足与认知障碍的影响因素研究
	摘  要
	关键词
	A Study on Influencing Factors for Diabetic Foot and Cognitive Impairment in Elderly Patients with Type 2 Diabetes
	Abstract
	Keywords
	1. 引言
	2. 流行病学特征
	2.1. 糖尿病足的流行病学
	2.2. 认知障碍在糖尿病足患者中的患病率
	2.3. 糖尿病足与认知障碍的相互影响

	3. 共同发病机制
	3.1. 血管病变和周围神经病变机制
	3.2. 慢性高血糖与胰岛素抵抗
	3.3. 炎症机制

	4. 糖尿病足患者认知障碍的影响因素
	4.1. 人口学因素
	4.2. 糖尿病相关因素
	4.3. 心理行为因素
	4.4. 生物学标志物

	5. 认知障碍对糖尿病足管理的影响
	5.1. 认知障碍与自我管理能力
	5.2. 认知障碍与治疗依从性

	6. 结论
	参考文献

