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Association of Cardiovascular Disease Risk and Physical Fitness with
Cognitive Impairment in Korean Elderly Women

Inhwan Lee, Hyunsik Kang

College of Sport Science, Sungkyunkwan University, Suwon, Korea

Purpose: This study aimed to investigate the effect of cardiovascular disease (CVD) risk and physical fitness on
cognitive impairment in Korean elderly women.

Methods: In a cross-sectional design, a total of 308 Korean elderly women, aged 60 years or older, participated
in this study. Measured parameters included the 10-year Framingham risk score (FRS), physical fitness (i.e., upper
and lower body strength and flexibility and endurance), and cognitive performance based on Mini-Mental State
Examination for dementia screening. The participants were classified as low (<10%) or intermediate and high (=
10%) risk groups based on the 10-year FRS and as unfit (lower 50%) or fit (higher 50%) on a composite z-score
of physical fitness. Logistic regression was used to estimate the odd ratios (ORs) and confidence intervals (Cls)
of cognitive impairment according to the 10-year FRS and physical fitness-based classification.

Results: The low FRS/unfit and intermediate or high FRS/unfit groups had significantly higher risks of cognitive
impairment (OR, 3.714; 95% CI, 1.324-10.418; p=0.013 and OR, 11.345; 95% CI, 4.810-26.762; p<0.001,
respectively) compared with the low FRS/fit group (OR, 1). In particular, the elevated risk of cognitive impairment
remained significant (OR, 3.876; 95% CI, 1.400- 10.726; p=0.009) even after adjustments for covariates such as
age, body mass index, education, and physical inactivity.

Conclusion: The current findings suggest that an intervention targeting at both CVD risk reduction and physical fitness
promotion is urgent as a preventive and/or therapeutic measure against declines in cognitive function in Korean
elderly women.
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Table 1. Characteristics of study participants

Variable Data (n=308)
Cognitive impairment 87 (28.2)
K-MMSE score 24.943.8
Age (yr) 73.4+6.6
Menopause age (yr) 49.445.2
Body mass index (kg/m®) 24.6+3.2
Waist circumstance (cm) 90.8+13.6
Education
Elementary or less 182 (59.1)
Middle/high school 115 (37.3)
College or higher 11 (3.6)
Alcohol consumption 127 (41.2)
Physical inactivity 139 (45.1)
Fall experience 84 (27.3)
Sarcopenia 65 (21.1)
Osteoporosis 67 (21.8)
FRS parameter
FRS (%) 13.1£7.6
HDL-C (mg/dL) 52.8+13.7
TC (mg/dL) 177.8+37.5
SBP (mmHg) 128.1+14.0
Hypertension treated 169 (54.9)
Smoking 8 (2.6)
Diabetes mellitus 61 (19.8)
Physical fitness parameter
Upper body strength (time/30 sec) 18.2+4.6
Lower body strength (time/30 sec) 14.44+4.2
Upper body flexibility (cm) —11.0%£12.5
Lower body flexibility (cm) 10.6+9.5
Aerobic endurance (time/2 min) 98.2+21.0

Values are presented as number (%) or meanzstandard
deviation.

K-MMSE: Korean version of Mini-Mental State Examination,
FRS: Framingham risk score, HDL-C: high density lipo—
protein cholesterol, TC: total cholesterol, SBP: systolic
blood pressure.
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Table 2. Measured parameters according to 10-year FRS classification

Variable Low FRS Intermediate or high FRS p-value
(n=129) (n=179)
FRS (%) 6.7+1.7 17.7+6.8 <0.001
K-MMSE score 26.3£3.1 24.0£4.0 <0.001
Age (yr) 69.9+6.2 76.0+£5.7 <0.001
Menopause age (yr) 49.6+5.8 49.2+4.8 0.508
Body mass index (kg/m?) 23.8+2.8 25.2+3.3 <0.001
Waist circumstance (cm) 88.5+13.5 92.5+13.6 0.012
Education <0.001
Elementary or less 52 (40.3) 130 (72.6)
Middle/high school 67 (51.9) 48 (26.8)
College or higher 10 (7.8) 1 (0.6)
Alcohol consumption 56 (43.4) 71 (39.7) 0.510
Physical inactivity 45 (34.9) 94 (52.5) 0.002
Fall experience 40 (31.0) 44 (24.6) 0.211
Sarcopenia 28 (21.7) 37 (20.7) 0.826
Osteoporosis 20 (15.5) 47 (26.3) 0.024
FRS parameter
HDOL-C (mg/dL) 57.0+13.1 49.8413.4 <0.001
TC (mg/dL) 175.2+£33.7 179.6+40.0 0.305
SBP (mmHg) 119.4+12.0 134.5+11.8 <0.001
Hypertension treated 43 (33.3) 126 (70.4) <0.001
Smoking 2 (1.6) 6 (3.4) 0.327
Diabetes mellitus 3 (2.3) 58 (32.4) <0.001
Physical fitness parameter
Upper body strength (time/30 sec) 19.0+4.9 17.7+4.3 0.015
Lower body strength (time/30 sec) 15.6+4.6 13.6+3.6 <0.001
Upper body flexibility (cm) —8.1+11.8 —13.1£12.6 <0.001
Lower body flexibility (cm) 12.9+8.8 9.0+9.7 <0.001
Aerobic endurance (time/2 min) 103.8+17.1 94.1+22.6 <0.001

Values are presented as meanzstandard deviation or number (%).
FRS: Framingham risk score, K-MMSE: Korean version ofMini-Mental State Examination, HDL-C: high density lipoprotein
cholesterol, TC: total cholesterol, SBP: systolic blood pressure.
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Table 3. Measured parameter according to physical fitness levels

Variable Fit (n=153) Unfit (n=155) p-value

Physical fitness Z—score 0.51£0.38 —0.51+0.45 <0.001
K-MMSE score 26.4+2.8 23.5+4.1 <0.001
Age (yr) 70.7£6.6 76.2+£5.4 <0.001
Menopause age (yr) 49.7+£5.0 49.1+5.4 0.333
Body mass index (kg/m?) 24.0+£3.0 25.2+3.3 0.001
Waist circumstance (cm) 88.4+12.6 93.3+14.2 0.002
Education <0.001

Elementary or less 68 (44.4) 114 (73.5)

Middle/high school 78 (51.0) 37 (23.9)

College or higher 7 (4.6) 4 (2.6)
Alcohol consumption 61 .9) 66 (42.6) 0.629
Physical inactivity 50 7) 89 (57.4) <0.001
Fall experience 39 (25.5) 45 (29.0) 0.485
Sarcopenia 28 (18.3) 37 (23.9) 0.231
Osteoporosis 28 (18.3) 39 (25.2) 0.145
FRS parameter

FRS (%) 10.8+6.2 15.44+8.1 <0.001

HDOL-C (mg/dL) 54.6+13.8 51.1£13.5 0.026

C (mg/dL) 179.1+37.2 176.4+37.9 0.526

SBP (mmHg) 125.6+13.7 130.7£13.9 0.001

Hypertension treated 70 (45 8) 99 (63.9) 0.001

Smoking .3) 3 (1.9 0.462

Diabetes melliuts (12 4) 42 (27.1) 0.001
Physical fitness parameter

Upper body strength (time/30 sec) 20.6+3.9 15.84+3.9 <0.001

Lower body strength (time/30 sec) 16.943.9 12.04+2.8 <0.001

Upper body flexibility (cm) —4.9410.9 —17.1£10.9 <0.001

Lower body flexibility (cm) 15.1+£6.8 6.1£9.7 <0.001

Aerobic endurance (time/2 min) 108.4+14.7 88.2+21.5 <0.001

Values are presented as meanzstandard deviation or number (%).
Z-score: standard score, K-MMSE: Korean version of Mini—-Mental State Examination, FRS: Framingham risk score,
HDL-C: high density lipoprotein cholesterol, TC: total cholesterol, SBP: systolic blood pressure.
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Table 4. Measured parameters according to FRS and physical fitness—based classification

Intermediate or

Intermediate or

Variable Low PRSIt Low PRSI “high FRS/ft  high FRS/unfit  p-value
(n=68) (n=111)
FRS (%) 6.6+£1.9%" 7.041.5%" 16.0+£5.77 %1 18.7+7.27%*  <0.001
Physical fitness Z-score 0.60+0.43%* T  —0.46+0.347* 0.414£0.277%T  —0.53+0.48T*  <0.001
K-MMSE score 27.0+2.45%7 25.0+3.8T" 25.7+3.271 23.0+4.17%*  <0.001
Age (yr) 68.2+5.95* 7 73345571 73846171 77.3+5.07%*  <0.001
Menopause age (yr) 50.1+5.4 48.7+6.4 49.2+4.5 49.245.0 0.501
Height (cm) 153.245.4 152.3+4.9 151.6+4.5 151.4+4.7 0.076
Body mass index (kg/m?) 23.6+2.9" 24.042.4" 24.5+3.0" 25.6+3.57%*  <0.001
Waist circumstance (cm) 86.9+13.2°7 91.7+13.5 90.2+11.6 93.9+1457 0.004
Education <0.001
Elementary or less 27 (31.8) 25 (56.8) 41 (60.3) 89 (80.2)
Middle/high school 52 (61.1) 15 (34.1) 26 (38.2) 22 (19.8)
College or higher 6 (7.1) 4 (9.1) 1 (1.5) 0 (0)
Alcohol consumption 32 (37.6) 24 (54.5) 29 (42.6) 42 (37.8) 0.235
Physical inactivity 21 (24.7) 24 (54.5) 29 (42.6) 65 (58.6) <0.001
Fall experience 26 (30.6) 14 (31.8) 13 (19.1) 31 (27.9) 0.357
Sarcopenia 17 (20.0) 11 (25.0) 11 (16.2) 26 (23.4) 0.612
Osteoporosis 11 (12.9) 9 (20.5) 17 (25.0) 30 (27.0) 0.104
FRS parameter
HDL-C (mg/dL) 57.7+13.1%7 55.7+13.2% " 50.6+13.77% 49.3+13.37%  <0.001
TC (mg/dL) 180.8+164.4 177.1425.8 177.1438.7 181.24+40.9 0.070
SBP (mmHg) 119.1+12.8%7  120.04£10.3*T  133.849.77% 134.9+12.97%  <0.001
Hypertension treated 25 (29.4) 18 (40.9) 45 (66.2) 81 (73.0) <0.001
Smoking 2 (2.4) 0 (0) 3 (4.4) 3 (2.7) 0.555
Diabetes mellitus 2 (2.4) 1 (2.3) 17 (25.0) 41 (36.9) <0.001
Physical fitness parameter
Upper body strength (time/30 sec)  21.0+4.1%T 14.943.77* 20.2+3.7%7 16.1+3.97* <0.001
Lower body strength (time/30 sec)  17.5+4.3%* T 11.9+2.47* 16.1+£3.27%7 12.1+2.9"*  <0.001
Upper body flexibility (cm) —4.049.9%" —16.1+11.3"*  —6.0+12.0%7  —17.5+£10.8T*  <0.001
Lower body flexibility (cm) 15.746.7%7 7.449.87* 14.5+6.8%1 5.6+9.77* <0.001
Aerobic endurance (time/2 min)  109.5+14.3%T 92.9+17.07*T 106.9+15.2%" 86.3+22.87%*  <0.001

Values are presented as meanzstandard deviation or number (%).

FRS: Framingham risk score, Z-score: standard score, K-MMSE: Korean version of Mini-Mental State Examination,
HDL-C: high density lipoprotein cholesterol, TC: total cholesterol, SBP: systolic blood pressure.

*Significantly different from middle and high cardiovascular disease (CVD) risk/fit; Tsignificantly different from middle and
high CVD risk/un-fit; Tsignificantly different from low CVD risk/fit; Ssignificantly different from low CVD risk/un=—fit.

Table 5. Odds ratios (ORs) of cognitive impairment according to 10-year FRS and physical fitness—based classification

Model 0 Model 1 Model 2
Variable
OR (95% Cl) p-value OR (95% Cl) p-value OR (95% Cl) p-value
Low FRS/fit 1 (reference) 1 (reference) 1 (reference)
Low FRS/unfit 3.714 0.013 2.542 0.086 1.669 0.388
(1.324—10.418) (0.875—7.383) (0.522—5.341)
Intermediate or high FRS/fit 2.634 0.053 1.678 0.325 1.227 0.709
(0.987—-7.028) (0.599—-4.701) (0.418—3.600)
Intermediate or high FRS/unfit 11.345 <0.001 5.847 <0.001 3.876 0.009

(4.810—26.762) (2.286—14.958) (1.400—10.726)

Model 0: unadjusted, model 1: adjusted for age, model 2: adjusted for model 1 plus body mass index, education, and
physical inactivity.
FRS: Framingham risk score, Cl: confidence interval.
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