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Factors Influencing on the Cognitive Function in Type 2 Diabetics
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Department of Psychiatry, Yonsei University College of Medicine, Seoul, Korea

—| ABSTRACT

bjectives : The aims of this study were to know the frequency and the nature of cognitive dysfunction in
Otype 2 diabetics, and to reveal influencing variables on it.

Methods : From eighty type 2 diabetics (42 males and 38 females), demographic and clinical data were ob-
tained by structured interviews. Cognitive functions were measured using the MMSE-K (Korean Version of the
Mini-Mental State Examination) and the Korean Version of the Montreal Cognitive Assessment (MoCA-K) tests.
Severity of depression was evaluated by the Korean Version of the Hamilton Depression Rating Scale (K-HDRS).

Results : 1) Among eighty type 2 diabetics, 13.75% were below 24 on the MMSE-K, while 38.8% were be-
low 22 on the MoCA-K. 2) The total scores and subtest scores of the MoCA-K including visuospatial/ execu-
tive, attention, language, delayed recall and orientation were significantly lower in type 2 diabetics with cogni-
tive dysfunction (N=31) than those without cognitive dysfunction (N=49) (p<0.001, respectively). 3) There were
significant difference between type 2 diabetics with and those without cognitive dysfunction in age, education, eco-
nomic status, body mass index, duration of diabetes, total scores of the K-HDRS, the MMSE-K and the MoCA-K
(p<0.05, respectively). 4) The total scores of the MoCA-K had significant correlation with age, education, body
mass index, family history of diabetes, duration of diabetes, total scores of the K-HDRS (p <0.05, respectively).
5) The risks of cognitive dysfunction in type 2 diabetics were significantly influenced by sex, education, fasting
plasma glucose and depression.

Conclusions : The cognitive dysfunction in type 2 diabetics seemed to be related to multiple factors. There-
fore, more comprehensive biopsychosocial approaches needed for diagnosis and management of type 2 diabetes.

KEY WORDS : Type 2 diabetes - Cognitive dysfunction - Sex - Education - Depression.
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Table 1. Demographic and clinical characteristics of subjects & comparison of variables in type 2 diabetics between with cognitive

deficits and without cognitive deficits

Type 2 diabetics (N=80)

Variables Mean+SD or No (%) — — - - — - p-Value*
With cognitive deficits (N=31)  Without cognitive deficits (N=49)
Age (Yrs) 59.04+8.41 62.29+7.19 56.98+8.54 0.005
Sex 0.431
Male 42 (52.5%) 18 (58.1%) 24 (49.0%)
Female 38 (47.5%) 13 (41.9%) 25 (51.0%)
Education (Yrs) 10.72+£2.99 9.87+3.27 11.27£2.69 0.041
Occupation 0.143
Yes 34 (42.5%) 10 (32.3%) 24 (49.0%)
No 46 (57.5%) 21 (67.7%) 25 (51.0%)
Religion 0.730
Yes 25 (31.2%) 11 (35.5%) 4 (28.6%)
No 55 (68.8%) 20 (64.5%) 5 (71.4%)
Economic status 0.049
Upper 9 (11.2%) 3 (9.7%) 6 (12.2%)
Middle 45 (56.3%) 13 (41.9%) 32 (65.4%)
Low 26 (32.5%) 15 (48.4%) 11 (22.4%)
Smoking 0.989
Yes 18 (22.5%) 7 (22.6%) 11 (22.4%)
No 62 (77.5%) 4 (77 .4%) 38 (77.6%)
History of hypertension 0.262
Yes 35 (43.7%) 16 (51.6%) 19 (38.8%)
No 45 (56.3%) 15 (48.4%) 30 (61.2%)
SBP (mmHgQ) 129.68+16.72 127.61+17.87 130.98+16.01 0.384
DBP (mmHg) 72.80+10.14 70.65+11.16 74.16+9.30 0.131
BMI (kg/m?) 25.19+3.75 23.71+3.29 26.12+3.75 0.004
Family history for diabetes 0.283
Yes 9 (11.2%) 2 (6.5%) 7 (14.3%)
No 71 (88.8%) 29 (93.5%) 42 (85.7%)
Duration of diabetes (Yrs) 10.55+7.51 13.23+7.72 8.86+6.93 0.010
Hb Alc (%) 8.37+1.77 8.16+1.76 8.51+1.79 0.396
FPG (mg/dL) 173.09 +59.82 159.52+50.57 181.67 +64.00 0.107
K-HDRS 432+3.13 5.52+3.34 3.57+2.76 0.006
MMSE-K 26.89+2.22 24.81+1.76 28.20+1.26 0.000
MoCA-K 24.30+3.17 20.90+1.19 26.45+1.86 0.000

* . t-test for equality of means or chi-square tests with Fisher's exact test and linear-by-linear association. SBP : Systolic Blood Pres-

sure, DBP : Diastolic Blood Pressure, BMI :

Body Mass Index, Hb Alc : Hemoglobin Alc, FPG : Fasting Plasma Glucose, K-HDRS : Ko-

rean Version of the Hamilton Depression Rating Scale, MMSE-K : Korean Version of the Mini-Mental State Examination, MoCA-K :

Korean Version of the Montreal Cognitive Assessment
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2. QX Foye| Bzt £
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A et (p<0.001), EA o (Naming) 2} 43}
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3. QIX| 7|52t of2f Holate| HEEM

2% G 3L 1%] 715 o HelEe] AdAdE
AES A7 Table 33 2t} = MoCA-K 242 g
(y=-0.456, p<0.01), W& 5=(y=0.288, p<0.01), A H=F
Z)42(y=0.276, p<0.05), 2] 0|8 7]7Hy=-0.355, p<
0.01), K-HDRS %4 (y=-0.331, p<0.01)Z} §-2J3+ AFat
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Table 2. Characteristics of cognitive deficits using MoCA-K in type 2 diabetics

Type 2 diabetics (N=80)

MoCA-K - — - - — - p-Value*
With cognitive deficits (N=31) Without cognitive deficits (N=49)

Total score 20.90+1.19 26.45+1.86 0.000
Visuospatial/executive 3.26+0.58 4.08+0.73 0.000
Naming 2.52+0.51 2.71+0.46 0.074
Attention 3.90+0.70 5.00£0.71 0.000
Language 2.45+0.51 2.92+0.28 0.000
Abstraction 1.81£0.40 1.92+0.28 0.144
Delayed recall 1.35+0.84 3.84+0.85 0.000
Orientation 5.61+0.56 5.98+0.14 0.000
# . 2-tailed t-test for Equality of Means. MoCA-K : Korean Version of the Montreal Cognitive Assessment
Table 3. Correlation of cognitive function with variables using MoCA-K in type 2 diabetics

Variables MoCAK

T \% N A L Ab D O

Age —0.456** -0.318** —0.255* -0.310** —0.225* -0.139 —0.404** —0.140
Sex -0.011 —0.031 —0.168 0.033 0.055 -0.170 0.047 0.011
Education 0.288** 0.242* 0.140 0.094 0.021 0.067 0.296** 0.256*
Occupation -0.175 —0.035 -0.122 -0.128 —0.226* -0.172 —0.142 0.030
Religion 0.155 0.121 —0.039 0.031 0.276* —0.147 0.188 0.088
Economic status -0.210 -0.076 -0.159 -0.086 -0.115 -0.113 —0.229* —0.062
Smoking —0.063 —0.011 -0.219 0.183 -0.117 —0.204 -0.107 0.080
History of hypertension 0.180 0.055 0.121 0.147 0.047 0.048 0.165 0.145
SBP 0.048 0.032 -0.015 0.030 0.000 -0.015 0.050 0.076
DBP 0.185 0.106 -0.023 0.082 0.090 —0.030 0.226* 0.190
BMI 0.276* 0.067 0.108 0.105 0.137 0.263* 0.324** 0.121
Family history for diabetes  —0.243* -0.261* -0.186 —0.263* -0.212 -0.015 -0.111 0.053
Duration of diabetes —0.355** -0.182 —0.237* -0.199 —0.230* -0.215 —0.336** —0.049
Hb Alc —0.035 0.051 -0.102 -0.013 —-0.027 0.069 —0.056 —0.045
FPG —0.005 —-0.071 0.054 0.031 0.012 0.099 —0.030 -0.022
K-HDRS —0.331** -0.139 —0.004 —0.358** -0.194 —0.094 -0.251* —0.339**

These data represent correlation coefficients (Y).

:p<0.05, *x

. p<0.01. MoCA-K : Korean Version of the Montreal Cognitive

Assessment, T : Total Score, V : Visuospatial/Executive, N : Naming, A @ Aftention, L : Language, Ab : Abstraction, D : Delayed Re-

call, O : Orientation, SBP : Systolic Blood Pressure, DBP : Diastolic Blood Pressure, BMI :

Body Mass Index, Hb Alc : Hemoglobin

Alc, FPG : Fasting Plasma Glucose, K-HDRS : Korean Version of the Hamilton Depression Rating Scale
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(Table 3).
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Table 4. Odds ratios for cognitive function according to variables in type 2 diabetics

Variables Significance

Exp (B)

95% C.I. for Exp (B)

Lower Upper
Age 0.231 0.929 0.824 1.048
Sex 0.035 6.717 1.140 39.578
Education 0.020 1.412 1.055 1.889
Occupation 0.056 0.169 0.027 1.044
Religion 0.896 0.877 0.123 6.277
Smoking 0.494 2.156 0.239 19.444
History of hypertension 0.110 3.912 0.735 20.819
SBP 0.955 0.998 0.916 1.087
DBP 0.286 1.078 0.939 1.237
BMI 0.293 1.143 0.891 1.468
Family history for diabetes 0.109 0.090 0.005 1.712
Duration of diabetes 0.560 0.968 0.869 1.079
Hb Alc 0.991 0.997 0.620 1.603
FPG 0.019 1.022 1.004 1.041
K-HDRS 0.004 0.641 0.476 0.864

MoCA-K : Korean Version of the Montreal Cognitive Assessment, C.I.

. confidence interval, SBP : Systolic Blood Pressure, DBP : Di-

astolic Blood Pressure, BMI : Body Mass Index, Hb Alc : Hemoglobin Alc, FPG : Fasting Plasma Glucose, K-HDRS : Korean Version

of the Hamilton Depression Rating Scale
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