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Table 1. Socio-demographic characteristics of study subjects.

Without metabolic With

metabolic

syndrome (n=287) syndrome (n=113) P-value
Age (yrs) 58.2%6.6 61.8+8.6 <0.001
(n) 50~59 176 (61.3%) 48 (42.5%)
60~69 94 (32.8%) 45 (39.8%)
>70 17 (5.9%) 20 (17.7%) N
Sex (n) Male 147 (51.2%) 48 (42.5%) 0.140
Female 140 (48.8%) 65 (57.5%)
Education (n) <0.001
Elementary school or no 49 (17.0%) 40 (35.4%)
Middle school 26 (9.1%) 11 9.7%)
High school 84 (29.3%) 30 (26.6%)
College or over 128 (44.6%) 32 (28.3%)
Hypertension (n) <0.001"
Waithout 199 (69.3%) 20 (17.8%)
With 88 (30.7%) 93 (82.2%)
Diabetes mellitus (n)
Without 274 (95.5%) 80 (71.0%) <0.001}r
With 13 (4.5%) 33 (29.0%)
BMI' (kg/m’) 23.7+2.7 25.842.8 <0.001
AC (cm) 79.7+7.8 86.8+8.3 <0.001
Waist/Hip ratio 0.82+0.07 0.87£0.06 <0.001
Smoking (n) 0.053
Non-smoker 164 (57.1%) 76 (67.3%)
Ex-smoker 64 (22.3%) 25 (22.1%)
Current smoker 59 (20.6%) 12 (10.6%)
Alcohol (n) 0.547
None 155 (54.0%) 66 (58.4%)
0~72 g/wk 70 (24.4%) 28 (24.8%)
>72 glwk 62 (21.6%) 19 (16.8%)
Exercise ' (n) 0.002
Inactive 89 (31.0%) 55 (48.7%)
Mild-active 63 (22.0%) 22 (19.5%)
Moderate-active 87 (30.3%) 29 (25.7%)
Highly active 48 (16.7%) 7 (6.1%)

Activity Classification according to the frequency of aerobic exercise for more than 30 minutes per week—> inactive: <1 times, mild-active:
2~3 times, moderate-active: 4~5 times, highly active:

stlom ARstAY

Z3] 5A &2 10

>6 times. Unit: No (%), meantS.D.
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Table 2. Laboratory characteristics of study subjects.

Without With
.. metabolic metabolic
Characteristics P-value*
syndrome syndrome
(n=287) (n=113)
Hyperglycemia 21 (7.3%) 46 (40.7%)  <0.0001
Hypercholesterolemia 120 (41.8%) 46 (40.7%) 0.840
Hypertriglyceridemia 46 (16.3%) 74 (65.5%) <0.001
Low I-IDI:f 10 (3.48%) 26 (23.0%) <0.001
High LDL' 19 (6.62%) 12 (10.6%)  0.191

" HDL-high density li-
¥ LDL-low density lipoprotein. Hyperglycemia: fasting

*P-value by Xz—test(categorical variables),
poprotein,
glucose>110 mg/dL, Hypercholesterolemia: total cholesterol >
200 mg/dL, Hypertriglyceridemia: triglyceride>150 mg/dL, Low
HDL: HDL<40 in man, 30 in woman, High LDL: LDL>160
mg/dL.

Table 3. Item scores of K-MMSE in study subjects.

Without With
metabolic metabolic
P-value*
syndrome syndrome
(n=287) (h=113)
Orientation-time 4.9%0.3 4.8+0.5 0.117
Orientation-place 4.9+0.3 4.8+0.4 0.037
Memory registration 3.010.1 3.0£0.2 0.733
Actention and 43£1.0 35413 <0.001
calculation
Memory recall 2.2+0.8 1.7¢09  <0.001
Language and praxis 8.9+0.3 8.7+0.5 <0.001
Total 28.2+1.8 26.6£2.0 <0.001

*P-value by t-test (continuous variables).
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Table 4. Multiple regression analysis demonstrating association
between several factors and cognitive function.

Variable B.Estimated SE P-value*
Age (yrs) -0.04 0.012 0.004
Male -0.21 0.266 0.436
Education®

Middle school 0.688 0.316 0.030

High school 1.743 0.240 <0.001

College or over 2.078 0.233 <0.001
Smoking§

Ex-smoker 0.566 0.263 0.032

Current-smoker 0.295 0.281 0.295
Alcohol! (g/wk)

0~72 -0.448 0.215 0.037

>72 -0.511 0.268 0.057
Metabolic syndrome’ -1.177 0.186 <0.001

B.Estimated: parameter estimate, S.E: standard error. *P-value by
multiple regression analysis models adjusted for BMI, ! compared
to female, " compared to elementary school or no, §compared to

I .
non-smoker, ~ compared to none, ‘"compared to without the meta-

bnolic syndrome.

70
[J HTN (P<0.001)

604 3 DM (P=0.002) —
[ AC (P<0.001)

504 HEH TG (P=0.009)
Il HDL (P=0.380)

40 - Metabolic (P<0.001)

%

30

20

107

0 |

MMSE<28

MMSE=28

Figure 1. Ratio of several cardiovascular risk factors according to
subcategories of MMSE. HTN-Hypertension ot systolic BP> 130
mmHg; diastolic BP>85 mmHg. DM-Diabetes mellitus or
fasting glucose>110 mg/dL. AC-Abdominal circumference>90
cm in men and 80 c¢cm in women. TG-Triglyceride>150 mg/dL.
HDL-High density lipoprotein <40 mg/dL in men and 50 mg/dL
in women. Metabolic-metabolic syndrome. Respectively defined

according to criteria of the metabolic syndrome. P-value by t-test.
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| ABSTRACTS

Relationship between the Metabolic Syndrome
and Cognitive Function

Sang Hoon Moon, M.D., Hyun Ju Oh, M.D., Sang Hwan
Kim, M.D., M.P.H., Hye Ree Lee, M.D., Ph.D., Duk Chul
Lee, M.D., Ph.D., Jae Yong Shim, M.D., Ph.D."

Department of Family Medicine, Yong-dong Severance Hospital, Yonsei

University College of Medicine, Seoul, Korea

Background: Several studies have revealed a relationship
between the cognitive decline and several cardiovascular

16 |ICERER

diseases. The relationship between the metabolic syndro-
me and cognitive function has not been studied yet in
Korea. The objective of our study was to determine the
relationship between the metabolic syndrome and
cognitive function in elders above 50 years old.
Methods: We examined subjects who visited the health
promotion center of one college hospital in Seoul. The
metabolic syndrome was defined according to the
National Cholesterol Education Program guidelines and
we categorized the two groups by the presence of the
metabolic syndrome. We used the Korean version of Mini
Mental State Examination to check the cognitive functions
and compared scores between these two groups.
Results: There were a total of 400 subjects (195 men and
205 women). Compared with those without the metabolic
syndrome, elders with the metabolic syndrome had lower
mean scores in K-MMSE (26.6+2.0-28.2+1.8, P<0.001).
In subcategories of K-MMSE, the average scores of con-
centration or calculation were lower in the metabolic
syndrome group (3.5+1.3) than in the control group (4.3
11.0) and the average scores of delayed recall were lower
in those with the metabolic syndrome (1.7£0.9) than the
control group (2.210.8) (P<0.001). After controlling for
age, sex, education, smoking, alcohol, and body mass
index, multiple regression yielded the metabolic syn-
drome to be independent associated factor in cognitive
function (P<0.001).

Conclusion: We found a significant relationship between
decreased cognitive function and the metabolic syn-
drome. There are needs for prospective study about the
possible development of dementia in the metabolic
syndrome and probable prevention of dementia when
cardiovascular risk factors in those are modulated. (J
Korean Acad Fam Med 2006;27:463-470)

Key words: metabolic syndrome, cognitve function,
mini mental state examination
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