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Background: Exercise is known to providephysical and psychological health benefits in adults.
There have been many studies on the effects of exercise on cognitive function in older people
but few have dealt with the effects of exercise on cognitive function in adults aged 50 yr and older.
Methods: The subjects of this study were 380 men and women aged >50 yr who received health
examination at a university hospital in Seoul during the period between December, 2004 and April,
2005. Exercise behavior was surveyed with questionnaires forthe frequency of aerobic exercis-
es 30 min or longer per week for the latest 3 months. Those who exercised once a week or less
were identified as the no-exercise group, those 2-3 times per week were grouped into the occa-
sional exercise group, those 4-5 times per week were grouped into the moderate exercise group,
and those 6 times or more per week were grouped into the frequent exercise group. Cognitive
function was measured using Korean Mini-mental Status Examination (K-MMSE). Results: Of
the male subjects, 44 (23.9%) fell into the no-exercise group, 44 (23.9%) into the occasional
exercise group, 67 (36.4%) into the moderate exercise group, and 29 (15.8%) into the frequent
exercise group. In the female population, the numbers were 91 (46.4%), 38 (19.4%), 43 (21.9%)
and 24 (12.2%), respectively. The mean K-MMSE scores were 26.9+2.2 in the no-exercise
group, 27.7+2.0 in the occasional exercise group, 28.1+1.7 in the moderate exercise group,
and 28.9+0.9 in the frequent exercise group, thus showing that the scores increased with increas-
es in exercise status (p<0.001). Using multiple regression analysis controlling for age, gender,
academic qualification, smoking, drinking, cholesterol levels and prior disease histories such
as hypertension and diabetes, we found that the K-MMSE scores in the moderate exercise group
and the frequent exercise group were higher by 0.7 and 1.5, respectively, compared to that in
the non-exercise group (p=0.002 and p<0.001, respectively). Conclusions: These findings
suggest that frequent exercise is associated with higher cognitive functions in adults aged 50
yr and older. In future studies, we need to assesswhether this is the direct effect of exercise or
an indirect effect from improving cardiovascular disease risk factors.
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Table 1. Baseline characteristics of study subjects
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Unit : mean +S.D, No (%)

No exercise

Occasional

Moderate exercise Frequent exercise

Variables (n=135) exercise (n=82) (n=110) (n=53) pvalue
Age (yr) 59.6+7.9 59.8+6.4 59 5+6.7 61.0+6.9 0.599
50-59 80 (21.1) 40 (10.5) 62 (16.3) 22 (5.8)
60-69 40 (10.5) 37(9.7) (10 0) 24 (6.3) 0.148
<70 15(4.05) 5(1.3) 0(2.6) 7(1.8)
Sex (male) 44 (23.9) 44 (23.9) (36.4) 29 (15.8) <0.001
Diabetes 14 (10.4) 3(3.7) 22 (20) 5(9.4) 0.005
Hypertension 71 (52.6) 34 (41.5) 6(41.8) 24 (45.3) 0.281
Education
Elementary or no 51(37.8) 15(18.3) 1(10.0) 10(18.9) <0.001
Middle 16 (11.9) 6(7.3) 3(11.8) 1(1.9)
High 35(25.9) 22 (26.8) 34(30.9) 15 (28.3)
College or over 33(24.4) 39 (47.6) 2 (47.3) 27 (50.9)
Smoke
Non-smoker 98 (72.6) 43 (52.4) 58 (52.7) 30 (56.6) <0.001
Ex-smoker 10(7.4) 22 (26.8) 35(31.8) 17 (32.1)
Current-smoker 27 (20.0) 17 (20.7) 17 (15.5) 6(11.3)
Alcohol (g/wk)
0-71 86 (63.7) 44 (53.7) 53(48.2) 30 (56.6) 0.377
72-143 28 (20.7) 21 (25.6) 30(27.3) 13 (24.5)
<144 21(15.6) 17 (20.7) 27 (24.6) 10(18.9)
Fasting glucose (mg/dL) 97.3+249' 93.7+13.1° 105.6+32.4" 96.5+15.2 0.005
Total cholesterol (mg/dL) 192.7+31.3 199.2+33.6 189.7+32.1 199.0+334 0.140
Triglyceride (mg/dL) 142.8+107.6 160.2+108.9 128.74£97.2 117.1+66.7 0.058
High density lipoprotein (mg/dL) 495+12.2 50.0+11.2 523+11.2 51.8+12.0 0.248

*p value by ANOVA (continuous variables) or %*-test (categorical variables); "*Tukey comparison analysis. Exercise classification according to the
frequency of aerobic exercise for more than 30 min per week; occasional exercise: 2-3 times, moderate exercise: 4-5 times, frequent exercise: >6

times.

Table 2. ltem scores and distributions of K-MMSE in study subjects

Unit : mean+S.D, No (%)

No exercise

Occasional

Moderate exercise Frequent exercise

Variables (n=135) exercise (N=82) (n=110) (n=53) palue
Orientation-time 48+05" 49+0.4 5.0+0.2" 50+0.0 <0.001
Orientation-place 48404 49404 49+0.3 50+0.0' 0.001
Memory registration 3.0+0.2 3.0+0.2 3.0+0.1 3.0+0.0 0.271
Attention and calculation 37+14"% 40+12° 44409 47+06" <0.001
Memory recall 20+09 2.0+09 20+09 22+0.7 0.418
Language and praxis 8.8+0.4 89+0.3 8.9+05 9.0+0.2 0.117
Total 26.9+22""" 27.7+2.0%" 281171 28.9+0.9"° <0.001
K-MMSE

<24 6(4.4) 1(1.2) 1(0.9) 0(0.0) <0.001

24-28 91(67.4) 45 (54.9) 51 (46.4) 15(28.3)

29-30 38(28.2) 36 (43.9) 58 (52.7) 38(71.7)

*p value by ANOVA analysis; "**' Tukey comparison analysis.

Exercise classification according to the frequency of aerobic exercise for more than 30 min per week; occasional exercise: 2-3 times, moderate exer-

cise: 4-5 times, frequent exercise: >6 times.
K-MMSE, Korean Mini-mental Status Examination.
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Table 3. Multiple regression analysis demonstrating associa-
tion between several variables and cognitive function

Variables Pare}meter Standard error  pvalue*
estimate
Age (yr) -0.053 0.012 0.001
Sex (male) 0.119 0.270 0.660
Diabetes -0.660 0.262 0.012
Hypertension -0.631 0.173 0.001
Education’
Middle 0.864 0.318 0.007
High 1.602 0.245 0.001
College or over 1.828 0.238 0.001
Smoke’
Ex-smoker 0.434 0.266 0.104
Current-smoker 0.419 0.281 0.137
Alcohol® (g/wk)
72-143 -0.568 0.220 0.010
<144 -0.575 0.270 0.034
Total cholesterol (mg/dL) ~ 0.003 0.003 0.225
Exercise!
Occasional 0.220 0.227 0.333
Moderate 0.693 0.216 0.002
Frequent 1.497 0.263 0.001

Adjusted R*=0.385.

!, Compared to elementary school or no; ¥, compared to no-smoker;
¥ compared to mild; !, Compared to inactive.

Exercise classification according to the frequency of aerobic exercise
for more than 30 min per week; occasional exercise: 2-3 times, moder-
ate exercise: 4-5 times, frequent exercise: =6 times.
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Fig. 1. Odds ratios of memory impairments according to exercise
states by logistic regression analysis models adjusted for sex, age,
education, smoking, alcohol, cholesterol, hypertension, and dia-
betes. We classified the exercise according to the frequency of
aerobic exercise for more than 30 min a day per week; occasion-
al exercise: 2-3 times, moderate exercise: 4-5 times, frequent
exercise: =6 times.
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