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Relationship between blood glucose and lipid levels and cognitive function in elderly patients with comorbidity
of depression and type 2 diabetes mellitus
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[Abstract] Objective To explore the relationship between blood glucose and lipid levels and cognitive function
in elderly patients with comorbidity of depression and type 2 diabetes mellitus (T2DM). Methods The clinical data from
elderly participants (60 to 79 years old) receiving physical examination between Nov. 1 and Dec. 30, 2017 were collected.
According to inclusion and exclusion criteria, 59 cases with comorbidity of depression and T2DM were assigned to comorbid
group, 106 depression cases were in depression group, 84 T2DM cases were in diabetes group and 248 were in control
group (with no diabetes or depression). The general physiological indicators (height, body mass, waist circumference, hip
circumference and blood pressure) were collected, the body mass index (BMI) and waist-to-hip ratio (WHR) were calculated,
and blood glucose and lipid levels were determined. The Montreal Cognitive Assessment (MoCA) scale was used to assess the
cognitive function of the elderly in each group. The differences in BMI, WHR, blood pressure, blood glucose level and blood
lipid level among the groups were compared, and the relationships between these indicators and the adjusted total score and

scores in each cognitive domain of MoCA scale were analyzed. Results (1) There were no significant differences in height,
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body mass, BMI, WHR or diastolic blood pressure (DBP) among four groups (all >>0.05), while the differences in systolic blood
pressure (SBP) and pulse pressure (PP) were significant (both <<0.01), with the increase in the diabetes group being most obvious.
(2) Compared with the control group, the fasting blood glucose (FBG) level, oral glucose tolerance test (OGTT) 2 h and glycosylated
hemoglobin (HbA ) level were significantly higher in the comorbid group and the diabetes group (all £<<0.01); while there was no
significant difference between the control and the depression groups (P>0.05). The triglyceride (TG) level in the comorbid group
was significantly higher than that in the control group (£<<0.05), and the high-density lipoprotein (HDL) levels in the comorbidity
and the diabetes groups were lower than that in the control group (P<<0.05, P<<0.01). (3) There was no significant difference in the
adjusted total score of MoCA scale among the four groups (P>>0.05). Compared with the control group, the attention scores of the
other three groups were significantly lower (all <<0.01). The elderly in the comorbid group had significantly lower fluency and
orientation scores compared with the elderly in the control group (P<<0.05, P<<0.01), and had significantly lower orientation score
compared with the elderly in the diabetes group (P<<0.05). (4) Simple linear regression analysis showed that the adjusted total score
of MoCA scale was negatively correlated with FBG and HbA,_ levels (b=—0.339, P=0.006; b=—0.482, P=0.023), and the
attention score was negatively correlated with FBG, OGTT 2h and HbA, levels (b=—0.119, P<<0.001; b=—0.040, P=0.002;
b=—0.161, P=0.006). (5) Multiple linear regression analysis revealed that FBG level was negatively correlated with the adjusted
total score of MoCA scale (B=—0.349, P=0.004). Conclusion Hyperglycemia may be a risk factor of cognitive dysfunction of
elderly patients with comorbid of depression and T2DM.
[Key words] aged; depression; type 2 diabetes mellitus; blood glucose; lipids; cognition disorders
[Acad J Sec Mil Med Univ, 2018, 39(11): 1224-1229]
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Tab 1 Comparison of general characteristics of the elderly among the four groups

Characteristic Control N=248 Comorbid N=59 Depression N=106 Diabetes N=84 P value
Age (year), xts 65.75+5.87 65.311+6.79 65.88+5.42 67.10+6.51 0.260
Gender" n/n 123/125 33/26 51/55 44/40 0.345
Education® n/n 176/64° 45/13° 80/26 62/22 0.233

*: Male/female; " <<12 years/=12 years; ©“: There were missing eight and one data, respectively
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Tab 2 Comparison of general physiological indicators of the elderly among the four groups

xts

Indicator Control n=248 Comorbid n=59 Depression n=106 Diabetes n=_84 P value
Height //cm 164.59+8.40 164.89+9.54 166.73+7.03 161.44+8.78 0.283
Body mass m/kg 65.221+9.26 65.621+10.80 64.921+9.46 61.89+8.82 0.588
BMI 24.04+2.14 24.29+4.63 23.13+1.91 23.91+2.59 0.652
Waistline //cm 84.261+7.26 88.22+11.31 83.72+10.03 82.47+8.72 0.472
Hipline //cm 95.95+6.02 96.79£6.58 95.62+7.56 92.78+6.09 0.396
WHR 0.87£0.48 0.89+0.54 0.88+0.75 0.89+0.60 0.825
SBP p/mmHg 141.96+19.03 158.63+16.36° 151.06+21.41° 159.254+20.20"  <0.001
DBP p/mmHg 90.07+16.62 93.88+7.90 89.23+13.21 90.65+15.78 0.891
PP p/mmHg 53.96+15.55 64.75+14.67 61.84+18.92" 68.604+19.21" 0.001

1 mmHg=0.133 kPa. BMI: Body mass index; WHR: Waist-to-hip ratio; SBP: Systolic blood pressure; DBP: Diastolic blood
pressure; PP: Pulse pressure. 'P<<0.05, "P<C0.01 vs control group

®3 BAZFEANMME. MBEKFELLE

Tab 3 Comparison of blood glucose and lipid levels of the elderly among the four groups

xts

Indicator Control n=248 Comorbid n=59 Depression n=106 Diabetes n=_84 P value

FBG cy/(mmol « L") 5.50%+0.57 7.78+2.07" 5.494-0.54"4 7.44+1.86" <0.001
OGTT (2 h) ¢g/(mmol < L™")  7.40%1.72 14.40+3.96" 7.14+1.65°° 14244319 <0.001
HbA,, (%) 5.77+0.39 6.98+1.40" 5.72+0.30°" 6.79+0.99" <0.001
TC c¢/(mmol « L) 536+1.03 5224125 5234091 5.14£1.00 0.322
TG cy/(mmol » L") 1.48+0.92 1.7941.44" 1.4840.89 1.6240.84 0.123
LDL ¢y/(mmol « L") 3.4540.90 3.334+1.02 3.340.88 339+1.11 0.709
HDL cy/(mmol « L") 1.5940.59 1.40+0.42" 1.54+0.42 1.41+0.43" 0.012

FBG: Fasting blood glucose; OGTT: Oral glucose tolerance test; HbA, : Glycosylated hemoglobin; TC: Total cholesterol;
TG: Triglyceride; LDL: Low-density lipoprotein; HDL: High-density lipoprotein. "P<<0.05, “"P<<0.01 vs control group; *"P<<0.01

vs comorbid group

R4 BEFEAN MoCAERINAEE S LB

Tab 4 Comparison of cognitive domain scores of MoCA scale in the elderly among the four groups

x*s

Item Control n=248 Comorbid n=59 Depression n=106 Diabetes n=284 P value
Visuospatial 3.884+1.20 3.744+1.26 3.83+1.14 3.70+1.24 0.653
Naming 2.46+0.77 2.4040.82 2.46+0.75 2.31+0.78 0.452
Attention 5.24+0.93 4724130 490+£1.16" 4.86+£1.29" 0.001
Language 0.77%0.80 0.744+0.84 0.68+0.74 0.73£0.75 0.594
Fluency 0.95+0.21 0.88+0.33" 0.92+0.27 0.9340.26 0.206
Abstraction 0.994+0.86 1.094+0.80 0.97+0.83 0.99+0.83 0.856
Delayed recall 2.89+1.60 2.78+1.66 2.71£1.59 2.85+1.61 0.713
Orientation 5.841+0.46 5.6240.72" 5.7610.58 5.83+0.46" 0.029
Total score 23.76+3.83 22.83+£4.75 23.09+3.91 23.06+4.28 0.234

MoCA: Montreal cognitive assessment. P<<0.05, "P<<0.01 vs control group; £P<0.05 vs comorbid group
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b=—0.040, P=0.002; b=—0.161, P=0.006) .
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Tab 5 Multiple linear regression analysis of influencing

factors of adjusted total score of MoCA scale

Variable p SE B tvalue P value
FBG —0.136 0.122 —0.349 —2.857 0.004
OGTT (2h) 0.017 0.075 0.018 0.238  0.081
HbA,, —0.007 0.391 —0.034 —0.088  0.093

MoCA: Montreal cognitive assessment; FBG: Fasting blood
glucose; OGTT: Oral glucose tolerance test; HbA,.: Glycosylated
hemoglobin; B: Standard coefficient; SE: Standard error;

B: Unstandardized coefficient
3
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