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Abstract

Objective: To investigate the correlation between different hypoglycemic regimens and multidimen-
sional cognitive function in elderly patients with Type 2 Diabetes Mellitus (T2DM). Methods: Based
on the 2011-2014 National Health and Nutrition Examination Survey (NHANES) database, 647
T2DM patients aged 60 years and older were included. Cognitive function was assessed using the
Consortium to Establish a Registry for Alzheimer’s Disease (CERAD) immediate and delayed recall
tests, Animal Fluency Test (AFT), and Digit Symbol Substitution Test (DSST). Weighted t-tests were
used to compare differences in cognitive z-scores between different medication groups, and ad-
justed logistic regression models were employed to analyze the association between medications
and cognitive impairment in various dimensions. Results: The metformin group showed signifi-
cantly better overall cognitive scores compared to the no-medication group (Mean Difference = 0.28,
95% CI: 0.10~0.46, P = 0.002). After adjusting for confounding factors, logistic regression indicated
that metformin significantly reduced the risk of immediate recall impairment (OR = 0.29, 95% CI:
0.13~0.63) and overall cognitive impairment (OR = 0.33, 95% CI: 0.16~0.71). Interaction analyses
showed no statistical significance (Pinteraction > 0.05). Conclusion: The use of metformin is inde-
pendently associated with a lower risk of cognitive impairment in elderly T2DM patients, with con-
sistent protective effects across populations. This study highlights the potential neuroprotective
benefits of metformin beyond glycemic control, providing evidence for clinical decision-making in
balancing blood sugar management and cognitive preservation in older adults.
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2 RUFE R (Type 2 Diabetes Mellitus, T2DM)-5#H & 1R A7 PR 2 [0 25 ) G B A B 32 A0 . it
AT AR T, W PRI 8 R A T R P RS A AR PR N B S 3 18, X B A 0 32 AR T 12 70
N, BV RPATIIRE . R IR S 2 AU 1] S R SR IS ERE . P A B R AR
DA 5 By 2 A5 5 A% SR IR BEAG, B A A T BRI S itk 52 453 RO N JalaR A CoJos BRBLAR [2]-[ 510 XT3
EREME, NIRRT E2 EESEAWIKM R Z M MRE GG, AT BCE IR, 2351
INEFL A AFIEE[6] 7]

ZHRUIAEAIRTT T2DM I IE25), B 17 Sl BT 200k, ok Xt 22 R e i AE R 3 1 H
VNI EE R T TS [8] [9]. FERBHF 7T B, — F AN AT fEiE i #E AMP 5L E (I EE(AMPK)E
S I BRI I N e AR, M ANE] Tau B E S FERERR AL I p-IERFE R I DTAR[10] [11]. 281, HAT
(I R FE S5 18 A7 U, B2 T8 A — HOBUICRT S5 o N, T 53— S8 S SR ol Be S B AR R
B12 #ft = ML RGE = A TSI [12] [13]. BEAk, EE ST AR NBERTFE A, = FOOUNOR 8 T FHeAth
B Y B AL G R RE 2 AR R RS T T AL AT B = R Gk (R AL VA

AL R T BA 4 AR M 36 (B E 5 ¢ 578 77 11 £ (National Health and Nutrition Examination
Survey, NHANES)¥( 4 &, 0 #& 2 4EE A RPEAS &R, MU T 240 2 G A EKF e, ik
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BRNIRDE T ARSI« AT 77 B b Fk P2 S5 T8 W0 U 22 S A e o e o A B ) 77 4 4 o R
HAZH AT, ASCEAEYI — FXUIAE LT T2DM AR A FIER a3 600, il R BRI AE ] 2 2 4F R
TR YT 7 SE - MURE P2 ) 55 A Fn e 3R B SIE SO

2. MR EA*%
2.1. ARAE

AHTFEHEARITT 2011~2012 4 J 2013~2014 £EF AN IR NHANES 20 14]0 32— TS 72 Al
NS FRRBU Vet 7T, R 7 222 0 By B v, [ C3R15 3 [ E K
PAG T HONCHS) e B B R A I, IrA S 58588 17 Bilisis FE+. ARy e
FEART N 19,931 N, B R IEFERBARMEHERR 16,299 4 60 & LI RS2 . ERI R AN, AR
W 28 H REAE WS R R, IRHERR LA R 2 BURE IR EE BEA R E . BEE, R RIRR T = B RE
BEZDIETT 05K SR e 58 AT IAFN D REM, 045 CERAD 1] 3% 23 M A (¥ EP B[] 12, (Consortium to
Establish a Registry for Alzheimer’s Disease, CERAD). Zh¥ii 1% 1M (Animal Fluency Test, AFT). $(FFF
5 B K (Digit Symbol Substitution Test, DSST)[J/MA. ]2, A 647 AFFEERIIEE 2 BUHEIRIE
BF RN TR W 04, AEATR R AR I 1.

2011-20144ENHANESHUIREFFE 5 5%
(n=19 931)

HERERNTFO0S S 5% (n=16 299)

PMN362EHRITER
HRABIRBH S 5E (n=2759)

WASTIERAARNER

HBREZNEDILRNS5E (n=46)
MAST BRI R

HBRIAM RN BIEA 2 M5 5% (0=180)

MANCATEFRITR

Figure 1. Flow chart of sample screening

B 1. AR RIZE

2.2. PEEERIZES3E

WFFUARYE 2 AL T 2530 3%, KL N =X IR AR HEE AR ST A1) = FXUIAH
(CELAE 5 mHER A {6 Y — PP OOUI) B R SH At B2 24 2L (A 25 — FPOBUICAR JFL At 11 I 24 BIUBR B 26 97)

2.3, INAIThRETTAY

A FRA T — B HE RO FE 2 A &R VR 2 58 A FIRAS . B 58, CERAD MK )
R A [E] 12 (Immediate Recall Test, IRT)F1ZEIR [F]4Z,(Delayed Recall Test, DRT)FH T iFN 2 E X HiiE 5 E R

DOI: 10.12677/pi.2026.152013 105 2598


https://doi.org/10.12677/pi.2026.152013

5

i

Par
&

MRS AN EE ), SOt 1 AR T RS2 T RE . JLIR, AFT ZERA2 R 1L B E I H) AR AT e 22 471
WEWIAFR, VAP AT DO RE P TS BRI 3 2 B T DU RE ) 5e 84 4% » #eJim, DSST @i 4%
FHEFIIULECAES, B2 E AR B R TARICIZ . N TS TR A Tk, &
MR Z BB, 5 IR IR M ey 2 73380 PRI z 2 B AR B E SONER BN
VP BT IRR XS BERFHEAERZ G —brdE, AUTCRAG AR WnE, BEr b T akx
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24. WEE

N T BB BRIR A AT, AR ARAEZ R RSN TR AR, G2 E MERGES:
B AT L) BRI . HARTEIEA & BV W E N AETU L T BN S AR ) |
ZHEREGANEFLT. . SR L= G 5L K BRI 5 75 E R (Poverty Income
Ratio, PIR) (>1, mT#AMEL; <1, ITHAML). 45 =2 (Body Mass Index, BMI) (14<25 kg/m?. 25~30
kg/m2, >30 kg/m? AT 7328 WO s (—A= b 100 SCMEREE O “TRHE” ) BL B A S (FE A o] —4E
ZIETE 12 AT R (4 8 SCR AR 7)o BEAh, B ELREHE R S R RE(E) . BEL I 4T 8 A
(HbaAlc, %) & = A HGE/15). EFTAWERIREEE T, AR RE R LY ERFE 20% 0L, Bk
FAEH mice G BRREIE HEAT 2 HARAN, DA BRSO IE UK R, R S ST REe

25. GtFERE

FrA Givt o A it R B (4.4.) 588G IR T NHANES #2451 52 A i FER E (MEC AL DL
e S L N T RRAE o SR AR B R FH IR bR 25 ( X £ 5) RN, o ZRAR BR SR B AT R AL T 43 5
For, WL LCIHBCR FIIBLR 77 R o 2HL1R] 22 5 LU IR FH IR ¢ Ar 58 A o i i 8 22 K 3R Logistic [B] A4
R, T OO ZEL e A B 24 AR S AN AR 24 4 R A RS 1 LA LE(OR) e 3 95% B A5 X [](CT)
B IE T B 2.3 AT KT A S . seoh, A FEdT 13T BRI A YR E R A AR 4
B, HrbaERE . BEIR IS, HbAlc & H (69 % . 11 . 6.9%)/ AEiARPI4; HAh B &R A
SABAT R . S HIN P AR TIPS RO — B

3. 58
3.1. FIEXRAELRIFE

T BN T 647 42T T2DM B E IR SO, 45 R EIR, ELEEWMIIReEigH , =
55 KPR B R (71.94 % vs 68.75 %, P=0.009), HIELWERBIRIECTE 16.11 4F)H 8K TIN50
DIRe IR 2H(12.42 4, P=0.005). {EZBE RN L, ARG S LUR 008 5 HEIE 40.9%,
B ETIER 41 20.0% (P <0.001). th4h, B[R] HbAlc /KFI0E 3% 2 57(7.25% vs 7.53%, P = 0.238),
(BB % 2 A8 FH 3 A8 A SN BB 20 v B 451 B 23 (37.1% vs 23.7%, P=0.008) . FH 241 278 9 2L ) th e T L O 35
F(P<0.001), = FESOUIASE 2 75 155 A FNAE R F AL 5 b 64.2%, T E RS2 H A & 36.3%.

3.2. NEIZGMHBIARTHEERSEER

IR T4 (1 2)8oR, HXUIMALE ZANRIZERE B3T3t AL, st b, —HX
AT AR T AARZ R B B 353K %5, ¥H25(Mean difference) Ay 0.283 (95% CI: 0.103~0.462, P =0.0023).
7 EARRAE SO e, —HXUITAAE IRT Wi (Mean difference = 0.293, 95% CI: 0.060~0.526, P =
0.0141)#1 DRT it (Mean difference = 0.316, 95% CI: 0.078~0.555, P = 0.0097) " #5 HLf5 & E G i1 A0 3
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BeAh, TEVEAN AR B ) DSST WA, — H XU [FIFEOL T A ARk 2540 (Mean difference = 0.339, 95% CI:
0.095~0.583, P =0.0069). 52 X}, HAhFEREZGHTE LIRFTA MRYEE b S ARAGHM L, ZERTLES
T (P > 0.05).

Table 1. Characteristics of the study population

= 1. MRABHFE

fabs Mt IEEWEIIRE  ZRAEWAERERS  PE
S HEHE 647 485 162
(T, Xts) 69.31 (6.50) 68.75 (6.27) 71.94 (6.88) 0.009
BERIRFE(EE, T +s) 13.07 (11.04)  12.42 (10.47) 16.11 (13.03) 0.005
5B 344 (51.6) 257 (53.9) 87 (41.2) 0.08
P51 [n(%)]
= 303 (48.4) 228 (46.1) 75 (58.8)
SBPUEH 77 (5.8) 52 (4.6) 25(11.7) <0.001
HAMTEIET 62 (4.0) 40 (3.1) 22 (8.0)
Pl [n (%)] AEFIEF AN 245 (69.4) 202 (72.8) 43 (53.4)
T HFEAN  205(13.5) 140 (11.4) 65 (23.4)
HoAh 58 (7.3) 51 (8.1) 7(3.5)
EH LR 213 (23.7) 123 (20.0) 91 (40.9) <0.001
ZHERE N (%)] m 159 (25.6) 116 (22.7) 43 (39.0)
el b 275 (50.8) 246 (57.3) 29 (20.1)
FTHELLL ECD) 141 (13.7) 88 (11.2) 53 (25.7) 0.001
FREWAN SR 2R [n (%)]
T LLT (1) 506 (86.3) 397 (88.8) 109 (74.3)
<25 104 (14.0) 76 (12.5) 28 (20.7) 0.110
BMI [kg/m?, n (%)] 25~30 202 (29.0) 147 (27.9) 55 (34.1)
>30 341 (57.0) 262 (59.6) 79 (45.2)
= 430 (69.0) 322(71.2) 108 (59.0) 0.073
BN (%)]
% 217 (31.0) 163 (28.8) 54 (41.0)
2 357 (56.6) 267 (57.8) 90 (51.2) 0.265
W [N (%)]
i 290 (43.4) 218 (42.2) 72 (48.8)
HbAlc [%, n (%)] 7.30 (1.68) 7.25 (1.67) 7.53 (1.74) 0.238
= 180 (26.0) 118 (23.7) 64 (37.1) 0.008
Jik B A8 M [n (%))
o 467 (74.0) 367 (76.3) 100 (62.9)
NI 92 (12.9) 61 (11.4) 31 (20.1) <0.001
B PRI F 24 [n (%)) HAhBEpEZ 197 (27.8) 128 (24.4) 69 (43.6)
- F XU 358 (59.3) 296 (64.2) 62 (36.3)
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Figure 2. Differences in cognitive function among elderly patients with type 2 diabetes across various antidiabetic medication
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WK 3 prs, ERIE T ANOE, @i, A7 SRS 2 DUR RN FR G, 2 B s
R —BUESE 7 XU MR R o ARECT A IRZGAE, A8 F — HOSUIA] 2 2 B AR 71 % B IS [R]112
FEbG XU (OR = 0.29, 95% CI: 0.13~0.63)F1 67% [ 255\ F1FERT XU (OR = 0.33, 95% CI: 0.16~0.71). HAth
Rakob 24 ZH 0 354 5 38 0 16 35 SR BT A P> 0.05) 0 3¢ 2 AT SR AU N B A5 XU A 28 ELAE FH 40 gk — PAIE
8¢, EXPRERVEEA IR . WAE . HbAle & 20 H S WA A PR IF—BU(Pinteraciion > 0.05), BEHI—H
KU ASR ORAP RO BA Tz 13 A
4. W

AR FriEIE T NHANES KU RASI R FEF2 488, BAffh 7 — HODUIE 2 2 4% T2DM R E A FN DR
Tr I FIRRRAE ]« SANIRZG B A HAh B FE 250 L, OOUIRE S T B L 28 . AT ThRE B Ak
HH R T B H R A

T HOBUNCZ B LA RE I H X e 22 R A R, FEZG ERALA AT R AR 2 4R 15, S HXUIE AMPK
G R RO E A, X A ERR N T DR S AR AR S B, IR RO SN, IF
A BT AR 7R e BRI b 6 1 B4 Tau 85 1 I BERR AL K[ 15]-[17]0 FoIk, = HORUNGE IS 408 4 £
Jil 5y 2R R, (A1 AL 1 LA e P S 3 T TRV, IR T AR 11 0 45 ) (1) 6 R AR DA R Ak B R
Z R EE[8] [18]-[20].

AT TR INFAR NG 2540 7E DSST MNP R 2, XAl He SR H 2 kSR A 0. 18 H iR
K o T PR ) AR S ) T = HOSUNE A AN 240 (R 5 25 BB IR ), 3K S 24T SR ()9 AE AR
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Figure 3. Logistic regression analysis of medication use in patients with diabetic dysglycemia and cognitive dysfunction across
different dimensions
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Table 2. Interaction analysis

F2. XESH

Eizga 2 H PAE

TERE 0.15

il 0.11

Tt 0.84

RHERE 0.90

FREWAN 5T L% 0.18

BMI 0.74

el 0.32

WA 0.62

ULV 0.63

HbAlc 0.15

Jige &5 2R A H 0.29
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