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Impact of Arterial Stiffness and Insulin Resistance on Cognitive
Function in Community-Dwelling Elderly People

Ji Won Lee, M. D.", Jee Aee Im, Ph. D.2 Ki Deok Park, M. D.? , Hye Ree Lee M.D. Ph.D.*
Jae Yong Shim, M.D. Ph D.*, Duk Chul Lee, M D. Ph.D.°

'Department of Clinical Trial Center, Severance Hospital, Yonse1 University College of Medicine,
’Department of Laboratory Medicine, MizMedi Hospital, Department and Research Institute of
Rehabilitation Medicine, Yonsei University College of Medicine, *Department of Family Medicine,
Yongdong Severance Hospital, Yonsei University College of Medicine, "Department of Family Medicine,
Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Background: The present study was undertaken to evaluate the impact of arterial stiffness and insulin
resistance on cognitive function in community—dwelling elderly people.

Methods and Results: Cognitive function and arterial stiffness were assessed by the Mini—-Mental State
Examination (MMSE) and measurement of the brachial—ankle pulse wave velocity (baPWV), respectively.
The homeostasis model assessment of insulin resistance (HOMA—IR) was calculated for each subject.
The cross—sectional association of the MMSE score, baPWV and HOMA-IR was studied in 172 subjects
(87 men, 85 women). The baPWV was significantly increased in the impaired MMSE group (MMSE
score <26, n=97) than in the normal MMSE group (MMSE score >or=26, n=75) (1843.97 +456.55
vs 1727.48+363.96 cm/s, P <0.05). In multiple regression analysis, HOMA—IR and baPWV level were
independently and significantly associated with the MMSE score.,

Conclusion: In elderly people, arterial stiffness and insulin resistance are strong predictor of cognitive
function independent of age, sex, amount of education and traditional cardiovascular risk factors. Our
findings suggest that measures of insulin resistance and arterial stiffness, such as baPWV, may be
used as a clinical marker for predicting cognitive decline in older individuals.

Key Words: Arterial stiffiness, Pulse wave velocity, Insulin resistance, Cognitive function, Elderly
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q]e}x},] Pt o] = 71.70+4.844 4 11, MMSE kel 9o Wl A AFQIR] 7] 5= (MMSE score > or=26,
n=75)3} 1A 7] 5 A L MMSE score<26, n=97)2.2 UFH& W] X 7] 5A 3N baPWV Fho] 2]
A = th(1843.97+456.55 vs 1727.48+363.96 cm/s, P<0.05). Q1& ¥ #3A & JEh] = HOMA-IR Ztolu

Table 1. Clinical & metabolic characteristics of subjects

All subjects

Normal MMSE group

Impaired MMSE

(n=172) (n=75) group (n=97)
MMSE 25.84+2.51 27.96£1.02 24.21+2.05
Age (years) 71.70+4.84 71.40£5.60 71.95%5.73
Sex (M/F) 87/85 42/33 45/52
BMI (kg/mz) 24.47+2.68 24.76%2.76 24.25+2.62
Waist circumference (cm) 80.29+7.63 80.95+7.84 79.78+7.46
Waist-hip ratio 0.87+0.06 0.87+0.06 0.87+0.06
Fat (%) 29.36+8.58 29.50+7.53 29.25+9.38
Systolic BP (mmHg) 135.00+14.90 135.51+14.77 134.61+15.08
Diastolic BP (mmHg) 77.9049.14 77.6319.45 78.10£8.95
Heart rate 69.88+11.29 69.33+10.57 70.30+11.85
Glucose (mg/dl) 96.15+27.75 94.03+18.80 97.79£33.07

Insulin ( z£1U/m)
HOMA-IR

Total cholesterol (mg/dl)
Triglyceride (mg/dl)
HDL-cholesterol (mg/dl)
LDL-cholesterol (mg/dl)
C-reactive protein (mg/L)

Mean pulse wave velocity (cm/s)

Hypertension (%)
Lipidemia (%)
Current smoking (%)

Habitual alcohol intake (%)

Education=12 years (%)

4.94 (2.99~7.42)
1.09 (0.66~1.76)
190.01+33.17
106.0 (82.0~152.5)
49.84+10.8
118.39424.39
0.42 (0.1~1.6)
1,781.95+431.01
80 (46.51)

26 (15.12)

8 (4.79)

16 (9.47)

144 (83.7)

4.79 (3.18~7.47)
0.98 (0.64~1.74)
191.73+33.71
100.0 (79.0~138.0)
51.33+12.48
117.25426.15
0.37 (0.11~0.90)
1,727.48+363.96
38 (50.67)

11 (14.67)

6 (8.00)

5 (6.67)

60 (80.0)

5.17 (2.97~7.18)
1.16 (0.70~1.79)
188.88+33.22
118.0 (83.0~ 168.0)
48.69+9.20
113.07+£30.02
0.50 (0.13~2.03)
1,843.97+486.55%
42 (43.30)

15 (15.46)

2 (2.06)

11 (11.34)

84 (86.6)

MMSE: Mini-Mental State Examination, BMI: body mass index, BP: blood pressure, HOMA-IR: homeostasis model assessment
of insulin resistance, HDL: high density lipoprotein, LDL: low density lipoprotein. Data shown as mean *+SD or median with
IQR (25th~75th percentile). P values are calculated by the t-test, Wilcoxon’s rank sum test (continuous variables) or %’
-test (categorical variables). *P<0.05 vs Normal MMSE group.
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Table 2. Correlations between MMSE score and metabolic risk factors

MMSE score
R P
Age —0.08 0.29
BMI (kg/m’) —0.02 0.75
Waist circumference (cm) —0.01 0.94
Fat % 0.34 0.63
Systolic BP (mmHg) —0.01 0.96
Diastolic BP (mmHg) —0.03 0.73
Heart rate (beats/min) —0.03 0.75
Fasting glucose (mg/dl) —0.05 0.49
Fasting insulin ( z2IU/ml) —0.17 0.03
HOMA-IR —0.17 0.03
Total cholesterol (mg/dl) —0.01 0.95
LDL- cholesterol (mg/dl) 0.01 0.90
HDL cholesterol (mg/dl) 0.17 0.03
Triglyceride (mg/dl) —0.17 0.03
C-reactive protein (mg/dl) 0.01 0.97
Mean pulse wave velocity (cm/s) —0.19 0.02

MMSE: Mini- Mental State Examination, BMI: body mass index, BP: blood pressure,
HOMA-IR: homeostasis model assessment of insulin resistance, HDL: high density
lipoprotein, LDL: low density lipoprotein. Coefficients (r) and Pvalues are calculated
by the Pearson correlation model.

Table 3. Step-wise multiple linear regression analysis to identify clinical variables associated with MMSE score as a dependant

variable.
Varaibles Parameter estimate SE F-value P value
HOMA —0.26 0.10 6.79 0.01
baPWV —0.01 0.01 4.33 0.04

All variables left in the model are significant at the 0.15 level. No other variable met the 0.15 significance level for entry
into the model. R*=0.13. Variables included in the step-wise model: age, sex, BMI, waist circumference, systolic BP, diastolic
BP, fasting glucose, HOMA-IR, HDL-cholesterol, TG, LDL-cholesterol, C-reactive protein, Mean pulse wave velocity, smoking,
alcohol habit, and amount of education.
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