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[ Abstract ] Objective To analyze the relationship between type 2 diabetes mellitus (T2DM) and cognitive
disorder in middle-aged and elderly patients with Parkinson’s disease (PD), and to identify risk factors for cognitive disorder
in PD patients. Methods The clinical data of patients aged =50 years and hospitalized for PD in Xijing Hospital of Air
Force Medical University from Jan. 2010 to Dec. 2021 were collected, including demographic characteristics, general
clinical features, laboratory indicators, etc. The cognitive status was evaluated by mini-mental state examination (MMSE).
A total of 281 PD patients were assigned to T2DM group or non-T2DM group, and MMSE original score, standardized
score, and cognitive status were compared between the 2 groups. The 281 patients were reassigned to normal cognition
group or abnormal cognition group, then multivariate logistic regression was used to analyze the risk factors of cognitive

disorder in middle-aged and elderly patients with PD. Results The MMSE original score and standardized score in
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the T2DM group were significantly lower than those in the non-T2DM group (23 [18, 25] vs 24 [21,27], P=0.011;
—1[—3,2] vs1[—1,3],P=0.004), and the detection rate of cognitive disorder was significantly higher than that of the
non-T2DM group (53.57% [45/84] vs 33.50% [66/197 ] , P=0.002). Multivariate logistic regression analysis showed that
T2DM (odds ratio [ OR] =2.452, 95% confidence interval [95%CI] 1.397-4.306, P=0.002), place of residence (OR=2.208,
95%CI 1.261-3.868, P=0.006), and age (OR=1.054, 95%CI 1.006-1.104, P=0.028) were risk factors for cognitive disorder
in middle-aged and elderly patients with PD, while serum uric acid (OR=0.274, 95%CI 0.098-0.768, P=0.014) was protective
factor for cognitive disorder in middle-aged and elderly patients with PD. Conclusion T2DM, rural area, advanced age, and
hypouricemia are independent risk factors for cognitive disorder in middle-aged and elderly patients with PD. For middle-

aged and elderly PD patients with T2DM, screening for cognitive disorder should be strengthened for early prevention and

intervention.
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Tab 1 Cognitive characteristics and other data between non-T2DM group and T2DM group in middle-aged

and elderly patients with PD

Item Non-T2DM N=197 T2DM N=284 Statistic P value
Agelyear, M (Q,, O5) 67 (62,71) 70 (65, 74) Z=—3.737 <0.001
Male, n (%) 111 (56.35) 46 (54.76) 2 =0.060 0.807
Place of residence (urban), n (%) 133 (67.51) 63 (75.00) £=1565 0.211
Education level, n (%) Z=0.272 0.785
Illiteracy 9 (4.57) 8(9.52)
Elementary school 42 (21.32) 14 (16.67)
Junior high school and above 146 (74.11) 62 (73.81)
Cognitive dysfunction, 7 (%) 66 (33.50) 45 (53.57) 7=9.925 0.002
MMSE original score, M (Q,, O;) 24 (21,27) 23 (18, 25) Z=2.556 0.011
MMSE original score (age 53-64 years)", M (Q,, O3) 25(21,27) 23 (19, 26) Z=1.439 0.150
MMSE original score (age 65-74 years)b, M (Q,, 0y) 24 (21, 26) 23 (19, 25) Z=1.888 0.059
MMSE original score (age 75-84 years)®, M (Q,, O3) 23 (20, 25) 23 (17,27) Z=0.098 0.922
MMSE standardized score, M (Q,, O5) 1(—1,3) —1(—3,2) Z=2.901 0.004
MMSE standardized score (age 53-64 years)®, M (O,, Os) 1(—1,3) —1(—2,3) Z=1.693 0.091
MMSE standardized score (age 65-74 years)’, M (Q,, Q) 1(—2,3) —1(—3,2) Z=1.874 0.061
MMSE standardized score (age 75-84 years)‘, M (Q,, O,) —1(—2,2) 0(—6,3) Z=—0.282 0.778
HAMA score, M (Q,, O3) 12 (8, 16) 11 (8, 15) Z=0.976 0.329
HAMD score, M (Q,, O3) 13 (9, 16) 11(9, 14) Z=1.486 0.137
Severity of dependence (BI), n (%) Z=—1.454 0.146
Self-care 45 (22.84) 13 (15.48)
Mild dependence 123 (62.44) 55 (65.48)
Moderate dependence 23 (11.68) 14 (16.67)
Severe dependence 6(3.05) 2(2.38)
Cardiac-cerebrovascular events, 7 (%) 76 (38.58) 60 (71.43) 7 =25.446 <<0.001
* n=75 in non-T2DM group, n=18 in T2DM group; *: 7=99 in non-T2DM group, n=46 in T2DM group; : =23 in

non-T2DM group, n=20 in T2DM group. T2DM: Type 2 diabetes mellitus; PD: Parkinson’s disease; MMSE: Mini-mental state

examination; HAMA: Hamilton anxiety scale; HAMD: Hamilton depression scale; BI: Barthel index.
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Tab 2 Indexes between normal cognition group and abnormal cognition group in middle-aged

and elderly patients with PD

Item Normal cognition N=170  Abnormal cognition N=111 Statistic P value

T2DM, n (%) 39 (22.94) 45 (50.54) £ =9.925 0.002
Agelyear, M (Q,, O;) 67 (63, 72) 68 (64, 74) Z=-—2.026 0.043
Male, n (%) 94 (55.29) 63 (56.76) £=0.058 0.809
Place of residence (rural), 7 (%) 43 (25.29) 42 (37.84) 2 =5.008 0.025
Alcohol consumption, 7 (%) 26 (15.29) 19 (17.12) £=0.166 0.684
Smoking, n (%) 30 (17.65) 21 (18.92) £=0.073 0.787
Education level, n (%) Z=0.581 0.562

Illiteracy 10 (5.88) 7(6.31)

Elementary school 32 (18.82) 24 (21.62)

Junior high school above 128 (75.29) 80 (72.07)
Body mass index/(kgem ), M (Q,, Q5) 23.9(22.2,25.9) 22.7(21.1,25.7) Z=2.032 0.042
Systolic blood pressure/mmHg, x+s 132+18 130+19 t=0.157 0.431
Diastolic blood pressure/mmHg, M (Q,, O,) 80 (70, 86) 78 (70, 85) Z=1.049 0.294
Admission glucose/(mmoleL™"), M (Q,, 0;) 6.9(5.8,8.7) 6.9 (5.9,9.7) Z=—0.697 0.486
HbAlc/%, M (O, Q) 6.3(5.7,6.9) 6.7 (6.1,7.4) Z=—2.454 0.014
HAMA score, M (Q,, O5) 12 (8, 15) 13(8,17) Z=—00918 0.359
HAMD score, M (Q,, 05) 12 (9, 16) 13 (7, 15) Z=-—0291  0.771
Severity of dependence (BI), n (%) Z=-—3.090 0.002

Self-care 42 (24.71) 16 (14.41)

Mild dependence 109 (64.12) 69 (62.16)

Moderate dependence 17 (10.00) 20 (18.02)

Severe dependence 2 (1.18) 6(5.41)
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Item Normal cognition N=170  Abnormal cognition N=111 Statistic P value
White blood cell/(L ™", X 10%), M (Q,, Q5) 5.39 (4.49, 6.45) 5.09 (4.39, 6.05) Z=0.884 0.377
Neutrophil, x*s 0.60540.085 0.59840.091 t=0.110 0.491
Lymphocyte, x 0.29740.076 0.30940.085 t=1.048 0.211
Monocyte, M (Q,, O5) 0.067 (0.056, 0.080) 0.067 (0.059, 0.081) Z=—0.650 0.516
Red blood cell/(L™", X10"%), M (Q,, Q) 4.28 (4.03, 4.65) 4.24 (4.03, 4.54) Z=0.674 0.500
Hemoglobin/(geL™ "), M (Q,, O;) 133 (121, 143) 130 (123, 139) Z=1.466 0.143
Blood platelet/(L™', X 10%), x*s 190+61 180+56 t=0.860 0.151
ALT/(U-L™"), M (0,, 0,) 16 (12, 23) 16 (11, 24) 7=0.076 0.939
AST/(UsL™"), M (O, O) 19 (15, 23) 18 (15, 22) 7=0.861 0.389
y-glutamyl transpeptidase/(UsL "), M (Q,, O3) 18 (14, 26) 19 (14, 30) Z=—0.986 0.324
Total protein/(geL "), X+ 65.9+5.7 64.9+53 t=1.362 0.129
Globulin/(geL "), x£s 25.9+4.0 253439 =0.013 0.260
Albumin/(g-Lfl),)iciS 40.0+3.2 39.5+2.8 t=1.286 0.203
Albumin-globulin ratio, M (Q,, O5) 1.6 (1.4, 1.7) 1.6 (1.4,1.8) Z=—0.296 0.767
Total bilirubin/(umoleL "), M (Q,, 0) 11.1 (8.8, 14.8) 11.9 (8.8, 15.1) Z=0.634 0.526
Direct bilirubin/(umolsL "), M (Q,, 0;) 3.8(3.0,5.0) 42(3.1,5.6) Z=1.200 0.230
Indirect bilirubin/(umoleL "), M (Q,, 0;) 7.1(5.8,9.7) 7.6 (5.8,9.9) Z=0.435 0.664
Alkaline phosphatase/(UsL "), M (Q,, O;) 74 (62, 85) 79 (59, 95) Z=0.759 0.448
Total cholesterol/(mmoleL "), M (Q,, O) 4.00 (3.27,4.38) 3.91(3.31,4.36) Z=0.131 0.896
Triglyceride/(mmolsL™"), M (Q,, O) 1.09 (0.78, 1.43) 1.08 (0.79, 1.43) Z=0.058 0.954
HDL-C/(mmoleL™"), M (Q,, 0) 1.17 (1.02, 1.39) 1.14 (1.00, 1.38) Z=0.493 0.622
LDL-C/(mmol-L "), X£s 2.32+0.76 2.34+0.75 t=—0.009 0.900
Apolipoprotein-A1/(geL "), M (Q,, O3) 1.16 (1.02, 1.33) 1.14 (1.00, 1.33) 7=0.737 0.461
Apolipoprotein-B/(gsL "), M (Q,, 03) 0.68 (0.55, 0.82) 0.68 (0.57,0.77) Z=—0.444 0.657
Cystatin C/(mgeL "), M (Q,, 0) 0.98 (0.91, 1.09) 1.00 (0.90, 1.14) Z=—0.617 0.537
Blood urea nitrogen/(mmolsL "), M (Q,, O) 5.19 (4.36, 6.26) 5.33 (4.30, 6.50) Z=—0.197 0.844
Serum creatinine/(umolsL "), X £ 78£19 83+19 t=—0.025 0.041
Serum uric acid/(umolsL "), x+s 268176 248 +72 t=0.174 0.033
K" /(mmoleL™"), M (Q,, 0;) 3.97 (3.75,4.22) 3.96 (3.73, 4.13) Z=0.747 0.455
CO, combining power/(mmolsL "), X+ 233424 229+24 t=0.003 0.245
PT/s, M (Q,, Q3) 10.90 (10.50, 11.40) 11.20 (10.80, 11.70) Z=—2.538 0.011
APTT/s, M (Q,, O,) 26.40 (23.80, 29.40) 26.15(24.48, 28.93) Z=0.214 0.830
Fibrinogen/(geL "), M (O,, O) 2.61 (2.25, 3.06) 2.69 (2.26, 3.19) Z=—1034 0301
Thrombin time/s, M (Q,, O;) 18.20 (17.50, 18.80) 18.10 (17.40, 19.03) Z=0.273 0.785
D-dimer/(mgeL "), M (Q,, 0) 0.36 (0.20, 0.71) 0.40 (0.26, 0.67) Z=—1.494 0.135
FDP/(mgeL" "), M (Q,, Q) 1.82(1.32,2.36) 1.92 (1.56, 2.60) Z=—1.456 0.146
PTR/%, x *s 95.08+15.10 91.85+13.13 t=1.203 0.086
INR, M (Q,, Oy) 0.96 (0.92, 1.00) 0.98 (0.94, 1.03) Z=—2.498 0.012
LDH/(UsL™ "), M (Q,, Q;) 173 (154, 195) 173 (152, 197) Z=—0.083 0.934
LDH-1/(UsL™"), X £s 43+ 14 46t 14 t=—0.186 0.234
CK/(UsL™ "), M(Q,, Qy) 68 (52, 99) 64 (45, 92) Z=1.430 0.153
CK-MB/(U-L ™), M (Q,, 0,) 12 (10, 16) 11 (9, 14) 7=1.448 0.148
(X-HBDH/(U'Lil),EiS 14632 145+27 t=1.353 0.840
Pro-BNP/(pgemL "), M (Q,, 0) 97.66 (48.70, 156.75) 95.86 (53.80, 195.60) Z=0.896 0.370
Myoglobin/(ngsmL "), M (Q,, ;) 27.70 (22.80, 32.80) 27.50 (20.90, 35.30) Z=0.320 0.749
CK-MB-mass/(ngemL "), M (Q,, Q;) 1.30 (0.90, 2.00) 1.20 (0.88, 1.60) Z=1.179 0.238
Homocysteine/(umolsL "), M (Q,, O3) 11.77 (9.30, 14.67) 12.11 (9.59, 17.26) Z=-—0.767 0.443
Vitamin B,,/(pmolL "), M (Q,, 05) 318.0 (208.0, 531.5) 377.3 (262.4, 594.9) Z=—1.809 0.070
Folic acid/(nmoleL™"), M (Q,, 0) 16.10 (11.28, 27.04) 12.80 (8.52, 25.19) Z=1.678 0.093

1 mmHg=0.133 kPa. PD: Parkinson’s disease; T2DM: Type 2 diabetes mellitus; HbAlc: Glycosylated hemoglobin; HAMA:
Hamilton anxiety scale; HAMD: Hamilton depression scale; BI: Barthel index; ALT: Alanine transaminase; AST: Aspartate
transaminase; HDL-C: High density lipoprotein-cholesterol; LDL-C: Low density lipoprotein-cholesterol; PT: Prothrombin
time; APTT: Activated partial thromboplastin time; FDP: Fibrinogen degradation products; PTR: Prothrombin time ratio; INR:
International normalized ratio; LDH: Lactic dehydrogenase; CK: Creatine kinase; CK-MB: Creatine kinase isoenzyme MB; a-HBDH:
a-hydroxybutyrate dehydrogenase; Pro-BNP: Pro-brain natriuretic peptide.



e 1174 -

MR 20254E9 H 5 46 %

®3 HEE PD BFINMERHWERN S E logistic B3N (EREEATELTS)

Tab 3 Multivariate logistic regression analysis of influencing factors for cognitive disorder in middle-aged and elderly

patients with PD (the result variable is binary variable)

Factor b SE Wald P value OR (95%CI)
T2DM (yes vs no) 0.897 0.287 9.755 0.002 2.452 (1.397, 4.306)
Place of residence (rural vs urban) 0.792 0.286 7.674 0.006 2.208 (1.261, 3.868)
Age (continuous variable, year) 0.052 0.024 4.855 0.028 1.054 (1.006, 1.104)
Serum uric acid (continuous variable, pmolsL ") —1.293 0.525 6.058 0.014 0.274 (0.098, 0.768)

PD: Parkinson’s disease; T2DM: Type 2 diabetes mellitus; b: Regression coefficient; SE: Standard error; OR: Odds ratio; 95%CI:

95% confidence interval.
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