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Analysis of influencing factors on cognitive function in middle-aged and elderly patients

with type 2 diabetes mellitus complicated by hypertension

MA Mo, GAO Ming, QIAN Li, XU Lin, HE Rongho, CAO Wei, CHEN Rourou, ZOU Jing, LIU Yu"

Department of Endocrinology, the Affiliated Sir Run Run Hospital of Nanjing Medical University, Nanjing 211100,
China

[Abstract] Objective: To analyze the relationship between type 2 diabetes mellitus (T2DM) complicated by hypertension (HTN) and
cognitive decline in middle-aged and elderly individuals, as well as the associated influencing factors. Methods: Middle -aged and
elderly subjects who were treated at Sir Run Run Hospital Affiliated to Nanjing Medical University from September 2020 to September
2022 were enrolled and divided into four groups: patients with T2DM complicated by HTN(T2DMH group) , patients with T2DM alone
(T2DM group) , patients with HTN alone (HTN group) , and healthy controls (HC group). Clinical data were collected from the four
groups. Cognitive and functional indicators were assessed using the Montreal cognitive assessment (MoCA) , auditory verbal learning
test CAVLT) , trail making test (TMT) and digit span test (DST). Cognitive performance was compared among the four groups, and
multivariate regression analysis was conducted to explore associated influencing factors. Results: A total of 369 patients were enrolled
in this study. These patients were assigned to four groups: the T2DMH group (n=105) , T2DM group (n=106) , HTN group (n=89), and
HC group(n=69). No statistically significant differences were observed in age and years of education among the four groups (P > 0.05),
indicating good comparability. The T2DMH group had higher HOMA-B than the T2DM group (P < 0.05), but DI did not differ between
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the two groups (P > 0.05) ; both were significantly lower than those in the HTN and HC groups (all P < 0.05). In terms of cognitive
functions, the T2DMH group had worse performance in memory cognitive dimensions than the T2DM and HTN groups, and all
indicators of cognitive domains in this group were significantly lower than those in the HC group (all P < 0.05). Cognitive function was
significantly correlated with years of education, histories of T2DM and HTN, islet function and other indicators (P < 0.05). Multiple
linear regression showed that years of education were positively associated with cognitive function; T2DM and HTN histories were
significantly correlated with cognition, and alcohol consumption history as well as partial renal function parameters had varying degrees
of correlation with cognitive performance (all P < 0.05). Conclusion: Patients with T2DM combined with HTN suffer from more severe
metabolic disorders, organ damage and impaired islet function, accompanied by significant multidimensional cognitive decline, which
is more severe than that in patients with isolated T2DM or isolated HTN. Disease duration of T2DM and HTN is independently and

significantly associated with cognitive decline in middle-aged and elderly individuals. Higher education, better renal and islet function

showed protective associations with cognition, though causal relationships require further validation in prospective cohort studies.

[Key words] type 2 diabetes mellitus; hypertension; cognitive function; alcohol consumption; insulin resistances uric acid
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Table 1 Comparison of general clinical data results among the four groups of patients
Variable T2DMH (r=105) T2DM (n=106) HTN(n=89) HC(n=69)
Age(years,x £ ) 64.69 + 6.89 62.95 + 8.82 63.83 £9.98 61.65 = 7.02"
Male[n(%)] 65(61.9) 63(59.4) 59(66.3) 24(34.8)"
Education[years, M(Pas, Pr5) ] 9(6,12) 9(6,12) 9(6,12) 9(6,12)
BMI(kg/m*,x +5) 2641 +3.62 23.74 £ 3.20° 24.45 + 4.007 24.15 £ 3.03"
Smoking[n(%) ] 53(50.5) 35(33.0)° 23(25.8)" 15Q21.7)"
Alcohol consumption[ n(%) ] 43(41.0) 14(13.2)" 18(20.2)" 10(14.5)"
Duration of HTN years, M(Pas, Ps5) ] 13(7,20) - 6(2,10)° -
Duration of T2DM[years, M(Ps5, P»)]  10(5,15) 7(2,13)° - -
SBP(mmHg,x + 5) 135.03 + 13.66 128.09 + 13.07 143.63 = 19.93" 121.04 £ 11.35"
DBP(mmHg;x + ) 72.93 + 10.00 77.37 £9.00° 85.2 + 14.09° 75.1 £ 8.07
TG mmol/L, M(P»s, Ps5) ] 1.58(1.07,2.32) 1.25(0.83,1.81)" 1.64(1.13,2.65) 1.20€0.93, 1.55)"
TC(mmol/L,x + 5) 4.04 +1.36 4.51+0.95 458 +1.17 4.63 +1.07
LDL-C(mmol/L;x £ 5) 224 +1.17 2.68 +0.79 2.75+091 2.98 £ 0.86"
HDL-C(mmol/L,x + s) 1.08 +0.29 1.18 £ 0.36° 1.20 £ 0.39° 1.33£0.36"
UACR[mg/g , M(Pss, P+5) ] 15.54(7.97,55.54)  8.55(4.34,15.43)" 6.33(3.93,9.25)° 4.89(3.2,7.11)"
ALT[U/L, M(Pss, P+5) ] 20(15,33.50) 17(12,28.25)" 19.5(14,29) 17(13,25)"
ASTLU/L, M(Pss, P>5) ] 20(16,27) 17(14,23)" 20(16,24) 19(17,23)
BUN[ mmol/L, M(Ps, P+) ] 5.40(4.6,6.4) 5.67(4.91,7.1) 5.21(4.55,6.18) 5.30(4.45,6.17)
UA(pmol/L,x + 5) 334.01 + 88.54 282.94 + 78.14 350.2 £ 85.28 317.74 £ 83.22
Ser(pumol/L, x + 5) 77.77 £21.93 62.75 + 17.90° 67.26 + 18.95 65.19 +21.17
eGFR[mL/(min+1.73 m*),x + 5] 82.18 £ 16.72 96.15 + 17.46 91.88 +15.19 94.28 + 15.14°
HbA1c[ %, M(Pss, Pr5) ] 8.3(7.2,10.1) 8.85(7.1,10.23) 5.6(5.5,5.9) 5.5(5.25,5.75)
aCCILM(Pas, P3s) ] 7(5,8.0) 5(3,6.00" 3(2,4.00 2(1,2.5)"

HOMA-B[M(Pss, P+5) ]
DILM(Pxs, Pr5) ]

0.55(0.40,0.80)

0.60€0.46,0.82)

29.26(14.33,59.78) 20.33(10.03,47.17)" 126.81(65.71,215.06)"" 134.35(93.55,232.29)™"
1.85(1.38,2.39)™

2.25(1.70,2.600™"

Compared with the T2DMH group, P < 0.05, P < 0.01, P < 0.001.
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0.05); 11 T2DM HTN 75 52 511277 52 471 1) d 35 AH 9K
(P<0.001).
2.4.3 TMT & % L&

DA TMT-A . TMT-B FE iy PR A48 5 i) 2 22 s 4 1
[ A, 45 5L 7R T2DM L HTN 9% S 53T Th g &
E AR (P <0.001); ZHEH FBR . eGFR.UA 1 fg



465559 W] O W 8RR F, S PR 2 BB PRI 5 e U AR DI RE T B RS2 A 3R AT L .

20264E9 H B ERER 2Rk CHARBHERRD 5 2026, 46(9): 1277-1285 +1281-
2 4HBAIINEEIT S LR
Table 2 Comparison of cognitive function scores among the four groups
Variable T2DMH (n=105) T2DM (n=106) HTN(n=89) HC(n=69)

MoCA (x £ s) 21.76 + 5.44 22.35 +4.05 2248 +3.24 26.54 £2.25™
AVLT-IR(x £5) 4.69 +2.04 493 +2.02 5.56 +£2.05" 7.70 = 1.64™
AVLT-SR(x +5) 341 +2.80 412 +2.43 4.69+241" 7.25+£2.25"
AVLT-LRLM (Pss, P35 ] 200,4.75) 3(2,6.00)" 4(2,6.000” 7(5,9.000™
AVLT-CRLM(Pss, P55) ] 4(1,5) 4(2,6) 4(3,6) 9(6,10)™
AVLT-RIM(Pss, P35 ] 21(18.25,23) 21(19.00,23) 22(20.00,24)™ 24(21.00,24)™
Memory score(x + s) 31.04 £ 11.19 34.06 + 8.93" 36.37 + 8.64™ 4542 +7.117

100.5(67.0, 160.0)
200(125.5,300)

TMT-ALM (Pss, Pr5) ]
TMT-BLM(Pass Ps) ]

DST-FLM(P»s, P7s) ] 7(7,8)
DST-BLM (P55, P+5) ] 4(3,5)
Attention score[ M(Pas, Prs) ] 1110, 13)

69.0(52.0,100.5)™
156(105.5,209)"
6(5,8)™
3(3,5
10(8,13)"

47.0(41.5,57.00™
90(79.5, 101

74.0(57.5,86.00™"
165(121.5,202)"

7(6,8)" 9(8,100™
5(3,5)" 6(5,6)™
11(10,13) 15(13,15.5)™

Comparisons with the T2DMH group, ‘P < 0.05, P <0.01,and P < 0.01.
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Table 3 Multiple linear regression results for cognitive subdomains P

Variable MoCA Memory score TMT-A TMT-B Attention score

Education 0.466(<0.001)  0.920(<0.001)  -6.968(<0.001)  -9.460(<0.001)  0.242(<0.001)

T2DM (yes vs. no) -2.606(<0.001) -8.245(<0.001)  54.682(<0.001)  70.786(<0.001) —-2.099(<0.001)

HTN (yes vs. no) -2.736(<0.001) -5.745(<0.001)  57.534(<0.001)  91.600(<0.001) -1.099(<0.001)
Alcohol consumption(yes vs. no)  1.779(<0.001)  2.698(<0.05)  -28.131(>0.05)  -52.359(<0.05) 0.915(<0.01)
UACR 0.001(<0.05) 0.000(>0.05) -0.001(>0.05) -0.005(>0.05) 0.000(>0.05)
BUN -0.349(<0.05)  -0.373(>0.05) 2.941(>0.05) 10.631(>0.05)  —0.285(<0.01)
eGFR -0.004(>0.05) 0.042(>0.05) -1.696(<0.01) -2.431(<0.001) -0.009(>0.05)
UA 0.004(>0.05) 0.008(>0.05) -0.258(<0.05) -0.307(<0.01) 0.001(>0.05)

All regression models were adjusted for age, sex, BMI, smoking status, and age-adjusted Charlson Comorbidity Index (aCCD) , as well as lipid pro-

files(TG, TC, LDL-C, HDL-C), liver function(ALT, AST), HbA lc, and islet function(DD).
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