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Factors associated with cognitive impairment in 320 long-lived individuals in
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[ Abstract] Objective To investigate the cognitive function and apolipoprotein E ( ApoE) genotype and risk factors of cognitive
impairment in the long-lived individuals in Zhongxiang, Hubei Province. Methods From January 2013 to March 2019, we visited the
long-lived individuals, conducting face-to-face questionnaire survey, performing physical examination and ApoE genotype detection,
and evaluating cognitive function with the mini-mental state examination. Mann-Whitney U test, Pearson chi-square test or Fisher's
exact test were used to compare cognitive normal group and cognition-impaired group. Logistic regression analysis was used to explore
risk factors of cognitive impairment. Results A total of 320 long-lived individuals ( median age, 94.0 years; 104 males, and 216
females) were enrolled in the analysis. Their ApoE genotype was €2&2 (0.6% ), €2&3 (15.3%), €3€3 (66.2% ), €2e4 (1.3%) ,
€3e4 (16.3%), eded (0.3%). Cognitive impairment was found in 65. 6% (210/320) of the long-lived individuals. Multivariate
logistic regression and analysis indicated that male (aOR=0.495, 95%CI 0.260-0.940; P=0.032), being educated (aOR=0. 365,
95%CI 0.183-0.726, P=0.004), carrying 2 allele (aOR=0.501, 95%CI 0.252-0.996; P=0.049) , and €2¢2 or €23 (aOR=
0.472, 95%CI 0.231-0.964; P=0.039) were the protective factors of cognitive impairment; and that visual impairment (aOR =
3.769, 95%CI 1.887-7.528; P<0.001) and hearing impairment (aOR=2.691, 95%CI 1.435-5.043; P=0.002) were the risk factors
of cognitive impairment. However, age, history of smoking, history of drinking alcohol, carrying €4 allele, and €2e4, €3e4 or eded
relative to €3&3 were not significantly associated with cognitive impairment ( P>0.05). Conclusion The ApoE genotype was mainly
£3¢€3 in the long-live individuals in Zhongxiang, Hubei Province. Cognitive impairment was associated with female, being uneducated,
visual impairment, hearing impairment, and non-¢2 allele carrier. Compared with €3&3 genotype, £2€2 or €23 significantly reduces

the risk of cognitive impairment but £2¢4, €3e4 or e4e4 don't significantly increase the risk.
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Table 1 Characteristics of long-lived individuals in normal cognition group and impaired cognition group in Zhongxiang, Hubei Province

Ttem Normal cognition group(n=110) Impaired cognition group(n=210) 1/ Z/X? P value
Age [years, M(Q,, Q3) ] 94.0(91.0,99.0) 93.5(91.0,100.0) -0.968 0.333
Gender [n (%) ] 11. 086 0.001
Male 49(47.1) 55(52.9)
Female 61(28.2) 155(71.8)
Being educated [n (%) ] 19. 130 <0. 001
Yes 36(58.1) 26(41.9)
No 74(28.7) 184(71.3)
History of smoking [n (%) ] 0.001 0.977
Yes 19(34.5) 36(65.5)
No 91(34.3) 174(65.7)
History of drinking alcohol [n (%) ] 0. 486 0. 486
Yes 29(37.7) 48(62.3)
No 81(33.3) 162(66.7)
Visual impairment [n (%) | 33.971 <0. 001
Yes 14(12.8) 95(87.2)
No 96(45.5) 115(54.5)
Hearing impairment [n (%) ] 27.294 <0. 001
Yes 21(16.9) 103(83.1)
No 89(45.4) 107(54.6)
€2 allele carrier [n (%) ] 6.376 0.012
Yes 27(49.1) 28(50.9)
No 83(31.3) 182(68.7)
€3 allele carrier [n (%) ] * 0. 695
Yes 107(34.2) 206(65.8)
No 3(42.9) 4(57.1)
&4 allele carrier [n (%) | 0. 637 0. 425
Yes 17(29.8) 40(70.2)
No 93(35.4) 170(64. 6)
ApoE genotype [n (%) ] * 0. 048
£262 1(50.0) 1(50.0)
£263 25(51.0) 24(49.0)
e3e3 67(31.6) 145(68.4)
264 1(25.0) 3(75.0)
e3e4 15(28.8) 37(71.2)
eded 1(100.0) 0(0.0)
MMSE ( points, x+s) 26.9+1.6 17.8+£5. 1 -23. 669 <0. 001

ApoE ; apolipoprotein E; MMSE : mini-mental state examination. * calculated by Fisher’s exact test.

x2 HEMRKERZ A ApoE EEBRFRMEMEFAEN S

Table 2 Frequencies of ApoE genotypes and alleles among long-lived individuals in Zhongxiang, Hubei Province

Item Normal cognition group Impaired cognition group Total

ApoE genotype frequency (%)

£2e2 0.9 0.5 0.6
g2¢€3 22.7 11.4 15.3
e3¢e3 60.9 69.1 66.2
e2e4 0.9 1.4 1.3
e3e4 13.7 17.6 16.3
eded 0.9 0.0 0.3
ApoE allele frequency (%)
&2 12.7 6.9 8.9
&3 79.1 83.6 82.0

&4 8.2 9.5 9.1
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Table 3  Univariate logistic regression analysis of impaired cognition among long-lived individuals in Zhongxiang, Hubei Province

Factor B SE Wald X* OR(95%CI) P value
Age 0.015 0.027 0.317 1.015(0.964-1.069) 0.573
Male -0. 817 0.248 10. 866 0.442(0.272-0.718) 0.001
Being educated -1.236 0.292 17.942 0.290(0. 164-0.515) <0.001
History of smoking -0. 009 0.312 0.001 0.991(0.538-1.825) 0.977
History of drinking alcohol -0.189 0.272 0.485 0.828(0.486-1.410) 0. 486
Visual impairment 1.734 0.318 29.758 5.665(3.038-10.563) <0.001
Hearing impairment 1. 406 0.279 25.374 4.080(2.361-7.050) <0.001
€2 allele carrier -0.749 0.300 6.210 0.473(0.262-0.852) 0.013
€3 allele carrier 0.367 0.773 0. 226 1.444(0.317-6.569) 0. 635
&4 allele carrier 0.252 0.317 0. 634 1.287(0.692-2.396) 0.426
ApoE genotype
g2¢e2 or €2€3 -0.811 0.317 6.563 0.444(0.239-0. 826) 0.010
£3€3 1
e2¢e4 0.327 1. 164 0.079 1.386(0. 142-13.574) 0.779
£3e4 or eded 0. 066 0.334 0.039 1.069(0.556-2.055) 0. 843

ApoE ; apolipoprotein E.
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Table 4 Multivariate logistic regression analysis of impaired cognition among long-lived individuals in Zhongxiang, Hubei Province

Factor B SE Wald X? aOR(95%CI) * P value

Age -0.013 0.029 0.197 0.987(0.933-1.045) 0. 657
Male -0.704 0.328 4.615 0.495(0.260-0.940) 0.032
Being educated -1.009 0.352 8. 237 0.365(0.183-0.726) 0. 004
History of smoking 0.399 0. 386 1.067 1.490(0.699-3.174) 0.302
History of drinking alcohol -0. 159 0.327 0.236 0. 853(0.450-1.619) 0.627
Visual impairment 1.327 0.353 14. 132 3.769(1.887-7.528) <0.001
Hearing impairment 0. 990 0. 321 9.534 2.691(1.435-5.043) 0. 002
€2 allele carrier -0.691 0.351 3.884 0.501(0.252-0.996) 0.049
€3 allele carrier -0. 141 0.926 0.023 0.868(0.141-5.336) 0.879
&4 allele carrier 0.324 0.357 0.824 1.382(0.687-2.782) 0.364
ApoE genotype

£2¢€2 or €2€3 -0.751 0. 365 4.245 0.472(0.231-0.964) 0.039

e3e3 1

e2¢e4 0.922 1.455 0.401 2.515(0.145-43.577) 0.526

£3ed or eded 0. 146 0.370 0.155 1. 157(0. 560-2. 389) 0. 694

ApoE ; apolipoprotein E. aOR: adjusted odds ratio. * Adjusted by age, gender, being educated, history of smoking, history of drinking alcohol, visual

impairment, hearing impairment.
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