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548%% 713 whH oJzt= 20t 136%%= 7F
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e I ol
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Batol UTHAEHE, 1999). & ¥ WEd oz dFAMA HE]
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FARA A 13.8%, HlFAAAA] 54%7F EHg Aoz yeygoen, sdS g

AFREE S 9y Z+zF 0 199%, 94%®E  FAAERY e ARE
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2= 0.71(CI 0.53-0.95), o9#xF= 0.80(CL:0.65-0.98)°] AAtH(Yoon, Oh, Baik, Park,
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0.lcm7bA 71238k, A&7 2 Fo] 7]Z5 22 BMI(body mass index):= 7] AFo]
ol =R ARESIAT. 2297MA = A, 23-249 AT
2500142 wwrew EFsiarh bAEFE A8A BREHE obrol-EHH L

7les AEste] FA= 90cm, o ZF= 80cm o E 33 tH(WHO, 2000).

7102 120/80mmHge A4+ 130/8mmHg= 8t A4, 140/90mmHg o] A&
n¥go g BF3s4t}h (Chobanian et al., 2003)

REAHA - AF, TR
B B4 ¥ aawesel o8l ANE g A @AE FdsdE,
FAAWS TG FR FYl BARI, AF AFHE Axdolth welE
mg/dlE AHgatel 199AA® SHES gt nAAFS FIAsHES
7Fo 2 0-19me/dls A4, 200-239mg/dis 4% S(S18 ), 240mg/dio] 32
E(uAE)oR Aaerh. FHEGE 1007 e 4, 100-1267 e W

Aol 126014 wx=z Ad &gtk o)ek S NCEP-ATP II¢ AHE
u} gk oH(NIH, 2001).
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sk T-score® EF 7|53t T-score
-1.07H A4 = A -1.1-24+ T AE

A 9] 5} 9 tH(Klibanski et al., 2001).
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Table 1. Classification of normal, risk and disease group.

Normal group Risk group Disease group
Glucose, mg/dl <100 100-125 >126
Hypertension, mmHg <120/80 120-139/80-89 >140/90
Cholesterol, mg/dl <200 200-239 >240
BMI, kg/m’ <23 23.0-24.9 =25
Metabolic syndrome, n 0 1-2 3-5
BMD, T-score >-1.0 -1.0~-24 <-2.5

BMI: body mass index, BMD: bone mineral density.

4, A5 £

2 od4E i 9= #HH" SPSS 21.08  ol&ddth A%y WHeE
independent t-test®} one way-ANOVAZE o]&3g o HES ¥ v|dS%
A4 x 2B &3 agtfd Aol e2dAdsd.  AAZEd mE Ay
HAES 7] 98] COX proportional hazard regression® @ At 9] & =(RR;
relative risk) #<S &3t Confidence internal 95%% 3Fth 2005 7 XIA|

Aol e AMES ddom dto 201297k FHst Hzx W AI7HA
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1. 84 AN 54
2 A9 2005 F-E 20129704 AR S 33] o] Al e WA 84169, oA}
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3579 = tid s Aldssith & Al godt e I, e

27 e A ¥ Bkt (p<0.05). AF 2 BMI =9t

AALE A7 AR R {Fo87F Edkth HDL-Co 4%+ A7 60.2+13.7=

F2; 51.0+12.18.}F frojatA wotom thE A AR FFe 2~HE, LDL-C,

FARAAY B Gxrt xR fojstA &kt ASEARE B 9 At
i

= Aol 95.0%¢1 WhH YatE 19.7% who] HlF AR on FAS
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A FAAE FATE 36.0%2A Ak 26%HT BIdH. 5= F 137F @A
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Table 2. characteristics of subjects

Variables

Men(n=8,416)

Women(n=3,579)

Age,year
Height, cm
Weight, kg
BMI, kg/m2
Waist Cir.,, cm
SBP, mmHg
DBP, mmHg
Total C., mg/dl
HDL C., mg/dl
LDL C., mg/dl
TG, mg/dl
Glucose, mg/dl
BMD, g/cm?
Body fat, %

Muscle mass, kg

Smoking
Never
Quit
Present

Alcohol
1/week
2-3/week
4-7/week

48.5+8.7
170.7+£5.7
71.5%9
245%2.6
85.7£7.2
123.3+£14.0
76.7+9.1
192.6£31.8
51.0£12.1
124.7£28.2
144.1£85.5
99.5+19.2
1.047£0.15
19.8+4.5
53.9+6.3

19.7%
44.3%
36.0%

37.0%
42.8%
20.3%

47.4£8.9
158.5%5
56.8+7
22.6%2.7
75.5+7.8
113.6+15.0
71.1£9.2
190.0+34.4
60.2+13.7
118.7£30.3
100.9+62.7
92.1+13.9
0.991+0.13
26.0£5.3
39.3+3.9

95.0%
2.4%
2.6%

90.0%
8.4%
1.6%

0.000°
0.000°
0.000"
0.000"
0.000"
0.000°
0.000°
0.000°
0.000"
0.000"
0.000"
0.000°
0.000°
0.000°
0.000"

0.000"

0.000"

p<0.05. Waist Cir: waist circumference, SBP: systolic blood pressure, DBP:

diastolic blood pressure, Total C:

lipoprotein

cholesterol,

LDL C:

total cholesterol,

low density

triglyceride, BMD: bone mineral density.
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Table 3. Exercise status of subjects

Men(n=8,416) Women(n=3,579)
Exercise Group L B % L D % P
1,900 o 1,190 o
rout vome M0 oa 9 gy BN
i 3,284 e 974 e ‘
(Mets-min) <500 39.0% 27.2%
6-7 1,044 12.4% 540 15.1%
Frequency 3-5 2,676 31.8% 1,228 34.3%% 0.000°
(days/week) 1-2 3,063 36.4% 870 24.3% ’
None 1633 194% 941 26,3%
Hard 316 84.99% 157 83.49%
Intensity Moderate 7,143 11.4% 2,986 12.99 0.000
. (6] . (6]
Light %1 236
Time 33620 ;ng;l Ar1% 1’22(1) 0% oo
i ’ 5.1% ’ 3.6% ’
(minutes) >30 430 ° 128 °
“p<0.05.
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Table 4. Chronic disease classification incidence rate of subjects.

Initial Final Incidence Person | High Mid Low
Group (n) (n) rate ~year! ex. ex. ex.
Men

Normal 5243 2,803 36.4% - 375% 355% 35.0%
Diabetes Risk 2467 4,318 56.0% 2135 | 451% 46.8% 47.1%
Disease - 589 7.6% 56.4 174% 17.7% 17.9%
Normal 2,733 718 11.6% - 149% 106%  7.6%
HTN Risk 3,445 3,872 62.7% 4640 | 61.6% 625% 64.0%
Disease - 1,588 25.7% 261.3 | 235% 269% 28.4%
Normal 4832 1,869 25.3% - 39.8% 38.7% 37.8%
H. Chol Risk 2510 3,935 53.2% 160.0 | 38.3% 40.3%  40.2%
Disease - 1,588 21.5% 108.1 | 21.9% 21.0% 22.0%
Normal 2192 2571 43.8% - 34.7% 31.4% 29.9%
Obesity Risk 3,672 2383 40.6% 234.1 | 475% 489% 51.1%
Disease - 910 15.5% 213.8 | 17.8% 19.7% 19.0%
Normal 1,735 2,210 38.3% - 94%  25%  2.9%
MetS Risk 4041 2511 43.5% 3357 | 65.8% 69.2% 70.0%
Disease - 1,055 18.3% 1978 | 248% 283% 27.1%
Low Normal 692 769 89.9% - 95.1% 89.3%  87.4%
Risk 163 70 8.2% 16.0 38% 91%  9.9%
BMD  pisease - 16 1.9% 04 | 11%  16%  2.7%

‘Women
Normal 2944 2146 62.0% - 42.8% 42.6%  40.1%
Diabetes Risk 515 1,203 34.8% 91.2 345% 344% 36.1%
Disease - 110 3.2% 16.3 22.7% 23.0% 23.8%
Normal 1,307 342 11.4% - 24.0% 21.0% 18.1%
HTN Risk 1,705 2,291 76.1% 456.1 | 64.4% 66.9% 67.5%
Disease - 379 12.6% 137.7 11.6% 12.1% 14.4%%
Normal 2140 1,129 35.8% - 34.7% 357% 36.7%
H. Chol Risk 1010 1,239 39.3% 1654 | 382% 39.6%  40.4%
Disease - 782 24.8% 1212 | 271% 247% 22.9%
Normal 2049 1,753 60.1% - 515% 50.9% 47.1%
Obesity Risk 368 875 30.0% 84.3 29.6% 29.6% 31.4%
Disease - 289 9.9% 80.5 189% 195% 21.5%
Normal 1,280 1,789 66.2% - 148% 93%  5.4%
MetS Risk 1,423 629 23.3% 1763 | 56.1% 56.7% 60.8%
Disease - 285 10.5% 81.1 29.1% 34.0% 33.8%
Low Normal 1,121 902 59.0% - 60.6% 60.3% 53.9%
Risk 409 527 34.4% 67.0 345% 329% 37.4%
BMD  pigease - 101 6.6% 162 | 49%  68%  8.7%

Person-year: 1000 person-year, ex : exercise, HTN : hypertension, H. Chol :

hyper cholesterolemia, MetS : metabolic syndrome, BMD: bone mineral density.
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Table 5. Adjusted RR of diabetes according to exercise.

Normal to risk Normal to disease Risk to disease
Variables ARR(CI 95%) P ARR(CI 95%) P ARR(CI 95%) D

Men

None 1 - 1 - 1 -
1-2 days 0.90(0.88-1.15) 0.943  1.09(0.85-1.40) 0.489  1.03(0.79-1.35) 0.832
3-5 days 0.97(0.95-1.21) 0.269 1.07(0.84-1.37) 0.573  1.03(0.79-1.35) 0.816
6-7 days 0.87(0.99-1.26) 0.070 0.85(0.63-1.13) 0.252  0.83(0.60-1.14) 0.257

Light 1 - 1 - 1 -
Moderate 0.88(0.73-1.06) 0.180  0.89(0.58-1.38) 0.609  1.1(0.67-1.81) 0.702
Hard 0.82(0.66-0.97) 0.048" 0.83(0.57-1.20) 0.320  0.99(0.64-1.53) 0.970

<20 min 1 - 1 - 1 -
20-60 min 1.11(0.98-1.22) 0.233  1.0000.69-1.44) 0.981  0.94(0.61-1.43) 0.761
>60 min  0.85(0.66-0.90) 0.030° 0.94(0.65-1.36) 0.755  0.86(0.57-1.31) 0.491

Low. A. 1 - 1 - 1 -
Mid. A. 1.02(0.94-1.12) 0.600 1.06(0.89-1.28) 0.510 1.02(0.83-1.25) 0.870
High. A. 1.00(0.89-1.11) 0.950 0.93(0.73-1.18) 0.540 0.90(0.70-1.17) 0.450

Women

None 1 - 1 - 1 -
1-2 days 1.06(0.90-1.26) 0.483  0.99(0.56-1.74) 0.967  0.59(0.32-1.09) 0.093
3-5 days 1.01(0.86-1.18) 0.922 0.74(0.45-1.22) 0.237 0.76(0.41-1.39) 0.373
6-7 days 0.92(0.75-1.13) 0.412 0.78(0.45-1.36) 0.379  0.74(0.43-1.29) 0.295

Light 1 - 1 - 1 -
Moderate 0.95(0.65-1.39) 0.810 0.62(0.30-1.29) 0.200  0.46(0.20-1.09) 0.080
Hard 0.90(0.65-1.26) 0.563  0.55(0.27-1.10) 0.092  0.43(0.18-1.00) 0.051

<20 min 1 - 1 - 1 -
20-60 min 1.02(0.69-1.53) 0.911 0.72(0.22-2.31) 0.580  0.54(0.13-2.28) 0.406
>60 min  1.09(0.73-1.62) 0.680 1.06(0.71-1.59) 0.772  1.29(0.79-2.11) 0.305

Low. A. 1 - 1 - 1 -
Mid. A. 0.91(0.76-1.08) 0.270 0.91(0.53-154) 0.710 0.59(0.30-1.16) 0.120
High. A. 0.87(0.72-1.05) 0.140 0.91(0.57-1.45) 0.690 0.76(0.44-1.31) 0.320

“p<0.05. Adjusted age, smoking, alcohol. hypertension, total cholesterol, BMI,
BMD.
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duration(from normal to risk group).
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Table 6. Adjusted RR of hypertension according to exercise

Normal to risk

Normal to disease

Risk to disease

Variables ARR(CI 95%) p  ARR(CI 95%) p ARR(CI 95%) p
Men
None 1 - 1 - 1 -
1-2 days 1.04(0.93-1.16) 0.480 0.90(0.76-1.08) 0.254  0.98(0.80-1.21) 0.879
3-5 days 1.00(0.89-1.13) 0.979 0.99(0.85-1.15) 0.908 1.09(0.91-1.32) 0.344
6-7 days 0.99(0.84-1.17) 0.908 1.11(0.96-1.30) 0.1539  1.15(0.96-1.39) 0.132
Light 1 - 1 - 1 -
Moderate 0.95(0.82-1.10) 0.485 0.94(0.80-1.10) 0.418  0.94(0.77-1.15) 0.571
Hard 0.92(0.70-1.21) 0.560  0.88(0.65-1.20) 0.420  0.94(0.65-1.35) 0.720
<20 min 1 - 1 - 1 -
20-60 min 0.88(0.74-1.04) 0.140 0.93(0.84-1.03) 0.172  0.86(0.65-1.15) 0.323
>60 min 0.73(0.52-0.89) 0.015" 0.76(0.59-0.98) 0.033" 0.96(0.85-1.09) 0.534
Low. A. 1 - 1 - 1 -
Mid. A. 1.01(091-1.12) 0.880 0.96(0.84-1.11) 0.590  1.03(0.90-1.18) 0.680
High. A. 0.94(0.82-1.08) 0.360 1.05(0.92-1.21) 0.440  0.93(0.78-1.10) 0.380
Women
None 1 - 1 - 1 -
1-2 days 0.96(0.81-1.14) 0.662 1.03(0.78-1.34) 0.853  0.92(0.67-1.27) 0.621
3-5 days 0.90(0.75-1.08) 0.266 1.08(0.81-1.44) 0.590  0.91(0.65-1.28) 0.584
6-7 days 0.95(0.79-1.13) 0.557 0.86(0.64-1.17) 0.345 0.81(0.56-1.16) 0.251
Light 1 - 1 - 1 -
Moderate 1.13(0.92-1.39) 0.250  0.68(0.40-1.14) 0.142  0.79(0.39-1.59) 0.502
Hard 0.89(0.60-1.33) 0.570  0.72(0.46-1.11) 0.140  0.93(0.52-1.68) 0.820
<20 min 1 - 1 - 1 -
20-60 min 1.14(0.76-1.71) 0.531 1.11(0.63-1.96) 0.707  0.96(0.48-1.93) 0.917
>60 min  1.02(0.68-1.52) 0.940 0.98(0.78-1.23) 0.859  0.91(0.46-1.80) 0.779
Low. A. 1 - 1 - 1 -
Mid. A.  1.00(0.84-1.18) 0.960 0.99(0.74-1.32) 0.920  0.93(0.65-1.33) 0.690
High. A. 1.00(0.84-1.20) 0.960 0.99(0.77-1.29) 0950  1.13(0.79-1.61) 0.510

“p<0.05. Adjusted age, smoking, alcohol. glucose, total cholesterol, BMI, BMD.
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Table 7. Adjusted RR of hypercholesterolemia according to exercise.

Normal to risk

Normal to disease

Risk to disease

Variables ARR(CI 95%) p ARR(CI 95%) p ARR(CI 95%) p
Men
None 1 - 1 - 1 -
1-2 days 0.98(0.87-1.11) 0.805 1.06(0.94-1.21) 0.329 1.12(0.96-1.30) 0.153
3-5 days 1.06(0.94-1.20) 0.366 1.06(0.93-1.21) 0.356  1.17(1.00-1.37) 0.053
6-7 days 0.99(0.84-1.17) 0.943 0.83(0.70-0.99) 0.039" 0.83(0.66-1.04) 0.102
Light 1 - 1 - 1 -
Moderate 0.91(0.78-1.05) 0.187  1.03(0.80-1.33) 0.820  1.15(0.84-1.57) 0.390
Hard 0.82(0.61-1.10) 0.180 0.88(0.65-1.19) 0.402  0.99(0.69-1.44) 0.973
<20 min 1 - 1 - 1 -
20-60 min 0.92(0.73-1.16) 0.465 0.82(0.64-1.06) 0.125 0.87(0.64-1.19) 0.394
>60 min  1.03(0.94-1.14) 0.510 1.02(0.92-1.13) 0.754  1.06(0.94-1.21) 0.340
Low. A. 1 - 1 - 1 -
Mid. A.  0.97(0.85-1.12) 0.700 1.03(0.90-1.19) 0.670  1.13(0.98-1.30) 0.090
High. A. 1.05(0.92-1.20) 0.500 1.05(0.91-1.20) 0.490  0.95(0.79-1.13) 0.560
Women
None 1 - 1 - 1 -
1-2 days 1.0000.83-1.20) 0.996 0.86(0.69-1.06) 0.150  0.98(0.78-1.24) 0.881
3-5 days 0.97(0.80-1.18) 0.791 1.01(0.83-1.23) 0.925 0.99(0.77-1.26) 0.924
6-7 days 0.92(0.75-1.12) 0.404 0.99(0.82-1.19) 0.878  0.77(0.59-1.01) 0.055
Light 1 - 1 - 1 -
Moderate 0.97(0.78-1.22) 0.814 1.17(0.92-1.49) 0.204  1.20(0.89-1.61) 0.230
Hard 1.11(0.76-1.60) 0.600  0.99(0.64-1.53) 0.980  0.95(0.54-1.66) 0.850
<20 min 1 - 1 - 1 -
20-60 min 1.03(0.89-1.20) 0.690  0.94(0.80-1.09) 0.412  0.96(0.79-1.16) 0.650
>60 min  0.68(0.44-0.94) 0.044" 0.66(0.55-0.89) 0.015° 0.65(0.35-1.24) 0.191
Low. A. 1 - 1 - 1 -
Mid. A.  0.92(0.76-1.13) 0.430 0.94(0.76-1.15) 0.540  0.92(0.72-1.18) 0.520
High. A. 0.98(0.82-1.17) 0.800 1.01(0.84-1.21) 0.920 1.05(0.84-1.31) 0.670

“p<0.05. Adjusted age, smoking, alcohol. glucose, hypertension, BMI, BMD.
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Table 8. Adjusted RR of obesity according to exercise.

Normal to risk

Normal to disease

Risk to disease

Variables ARR(CI 95%) p  ARR(CI 95%) p ARR(CI 95%) p
Men
None 1 - 1 - 1 -
1-2 days 0.91(0.71-1.17) 0.467 1.16(0.96-1.41) 0.132  1.08(0.88-1.31) 0.466
3-5 days 1.09(0.91-1.31) 0.354 0.93(0.77-1.14) 0.491 0.97(0.80-1.19) 0.805
6-7 days 0.94(0.79-1.13) 0.526 0.87(0.69-1.08) 0.207  0.93(0.74-1.17) 0.532
Light 1 - 1 - 1 -
Moderate 0.96(0.61-1.50) 0.850  0.82(0.58-1.17) 0.270  0.93(0.65-1.33) 0.680
Hard 0.80(0.49-1.31) 0.381  0.69(0.47-0.96) 0.047° 0.86(0.57-1.30) 0.482
<20 min 1 - 1 - 1 -
20-60 min 0.82(0.70-0.96) 0.010" 0.95(0.83-1.08) 0.435 1.04(0.91-1.19) 0.585
>60 min 0.69(0.49-0.97) 0.034" 0.70(0.51-0.96) 0.029" 0.86(0.62-1.18) 0.354
Low. A. 1 - 1 - 1 -
Mid. A.  1.11(0.90-1.37) 0.330 1.06(0.89-1.27) 0.490 1.07(0.92-1.24) 0.410
High. A. 0.82(0.66-1.00) 0.048" 0.88(0.73-0.96) 0.047" 0.99(0.82-1.20) 0.950
Women
None 1 - 1 - 1 -
1-2 days 1.05(0.77-1.41) 0.773  0.82(0.60-1.13) 0.231  0.83(0.60-1.16) 0.278
3-5 days 0.95(0.74-1.20) 0.649 0.96(0.69-1.33) 0.801  0.83(0.59-1.17) 0.278
6-7 days 0.95(0.73-1.22) 0.667 0.73(0.51-0.92) 0.048" 0.71(0.49-1.12) 0.149
Light 1 - 1 - 1 -
Moderate 1.59(0.75-3.37) 0.230  0.83(0.46-1.49) 0.540  1.10(0.60-2.03) 0.750
Hard 2.06(0.93-4.56) 0.076  0.71(0.36-1.42) 0.334  0.90(0.44-1.83) 0.764
<20 min 1 - 1 - 1 -
20-60 min 0.91(0.72-1.14) 0.400 0.90(0.69-1.16) 0.403  0.96(0.74-1.26) 0.779
>60 min  0.77(0.39-1.51) 0.449 0.60(0.26-1.36) 0.219  0.53(0.23-1.20) 0.125
Low. A. 1 - 1 - 1 -
Mid. A. 1.03(0.76-1.40) 0.860 0.91(0.65-1.27) 0.580  0.90(0.63-1.28) 0.560
High. A. 0.98(0.74-1.30) 0.900 0.88(0.65-1.19) 0.410  0.94(0.68-1.28) 0.680

“p<0.05. Adjusted age, smoking, alcohol. glucose,

BMD.
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Table 9. Adjusted RR of metabolic syndrome according to exercise.

Normal to risk

Normal to disease

Risk to disease

Variables ARR(CI 95%) p  ARR(CI 95%) p ARR(CI 95%) p
Men
None 1 - 1 - 1 -
1-2 days 1.16(0.76-1.77) 0.494  0.96(0.84-1.1) 0.604  0.90(0.76-1.07) 0.249
3-5 days 1.34(0.87-2.07) 0.187 1.01(0.90-1.14) 0.823 1.06(0.91-1.23) 0.460
6-7 days 0.77(0.41-1.47) 0.434 1.02(091-1.15) 0.719  1.04(0.90-1.21) 0.578
Light 1 - 1 - 1 -
Moderate 0.52(0.23-1.19) 0.120  0.99(0.86-1.13) 0.880  0.77(0.58-0.91) 0.049"
Hard 0.55(0.28-1.09) 0.090  0.99(0.80-1.23) 0.940  0.77(0.61-0.98) 0.030"
<20 min 1 - 1 - 1 -
20-60 min 0.66(0.29-1.52) 0.330  1.09(0.89-1.33) 0.420  0.91(0.72-1.16) 0.440
>60 min  0.82(0.58-1.17) 0.280  0.99(0.92-1.08) 0.880  0.96(0.87-1.07) 0.490
Low. A. 1 - 1 - 1 -
Mid. A.  0.94(0.82-1.07) 0.360 1.04(0.95-1.13) 0.440  1.09(0.98-1.23) 0.120
High. A. 0.86(0.72-1.00) 0.048" 0.94(0.84-1.05) 0.280  0.99(0.86-1.13) 0.850
Women
None 1 - 1 - 1 -
1-2 days 0.87(0.69-1.08) 0.206 0.96(0.76-1.22) 0.731  1.04(0.82-1.33) 0.749
3-5 days 1.03(0.83-1.28) 0.775 1.04(0.83-1.30) 0.753  1.05(0.84-1.31) 0.693
6-7 days 091(0.74-1.12) 0.372 1.02(0.82-1.27) 0.842  0.83(0.62-1.10) 0.195
Light 1 - 1 - 1 -
Moderate 1.01(0.65-1.55) 0.980 1.01(0.65-1.55) 0.980  1.01(0.65-1.55) 0.980
Hard 0.94(0.61-1.44) 0.790 0.72(0.47-1.10) 0.130  0.91(0.55-1.51) 0.720
<20 min 1 - 1 - 1 -
20-60 min 0.84(0.48-1.47) 0.540 0.72(0.46-1.13) 0.160  1.14(0.93-1.39) 0.210
>60 min  0.85(0.72-1.00) 0.060  1.01(0.85-1.21) 0.880  0.85(0.51-1.42) 0.530
Low. A. 1 - 1 - 1 -
Mid. A.  1.02(0.82-1.27) 0.870  0.92(0.72-1.16) 0.460  1.06(0.83-1.36) 0.620
High. A. 0.96(0.79-1.17) 0.710 1.05(0.85-1.29) 0.670  0.86(0.66-1.13) 0.280

“p<0.05. Adjusted age, smoking, alcohol. BMD.
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Table 10. Adjusted RR of low bone mineral density according to exercise.

Normal to risk Normal to disease Risk to disease
Variables ARR(CI 95%) P ARR(CI 95%) P ARR(CI 95%) D

Men

None 1 - 1 - 1 -
1-2 days 1.07(0.52-2.22) 0.846 0.72(0.21-2.40) 0.587 0.36(0.02-6.16) 0.484
3-5 days 0.75(0.35-1.60) 0.458 0.40(0.11-1.45) 0.162  0.64(0.05-7.51) 0.720
6-7 days 0.59(0.21-1.61) 0.301 0.31(0.05-1.80) 0.191  0.84(0.05-9.02) 0.906

Light 1 - 1 - 1 -
Moderate 0.60(0.19-1.91) 0.390 0.41(0.03-6.60) 0.529  0.70(0.43-1.59) 0.651
Hard 0.45(0.58-1.13) 0.090  0.74(0.10-5.67) 0.770  0.76(0.56-2.15) 0.620

<20 min 1 - 1 - 1 -
20-60 min 0.77(0.23-2.59) 0.672  0.43(0.12-1.57) 0.200  0.52(0.45-4.60) 0.541
>60 min  0.85(0.26-2.77) 0.780  0.58(0.22-1.40) 0.320  0.41(0.10-4.67) 0.370

Low. A. 1 - 1 - 1 -
Mid. A. 0.68(0.38-1.18) 0.160 4.47(0.90-9.21) 0.070  0.80(0.05-9.77) 0.880
High. A. 0.66(0.51-0.70) 0.010° 2.17(0.43-9.02) 0.350  1.19(0.10-9.48) 0.890
Women

None 1 - 1 - 1 -
1-2 days 0.96(0.69-1.33) 0.809 1.50(0.23-5.44) 0.800  0.79(0.46-1.35) 0.395
3-5 days 0.81(0.59-1.11) 0.191 1.55(0.16-5.04) 0.706  0.88(0.53-1.44) 0.603
6-7 days 0.84(0.58-1.22) 0.365 2.01(0.17-3.56) 0.579  1.23(0.70-2.17) 0.467

Light 1 - 1 - 1 -
Moderate 0.55(0.32-0.93) 0.030" 0.69(0.38-1.25) 0.217  0.68(0.37-1.24) 0.211
Hard 0.48(0.39-0.76) 0.006" 0.36(0.28-1.59) 0.180  0.60(0.54-0.87) 0.030"

<20 min 1 - 1 - 1 -
20-60 min 0.87(0.38-1.99) 0.747  0.47(0.18-1.22) 0.119  0.81(0.30-2.21) 0.679
>60 min  0.75(0.33-1.72) 0.500 0.65(0.26-1.64) 0.359  1.14(0.44-2.98) 0.783

Low. A. 1 - 1 - 1 -
Mid. A. 1.12(0.78-1.59) 0.540 0.91(0.53-1.58) 0.740 0.77(0.44-1.34) 0.350
High. A. 0.86(0.62-1.19) 0.360 0.62(0.37-1.05) 0.080 0.62(0.36-1.06) 0.080

“p<0.05. risk group : osteopenia. disease group : osteoporosis. Adjusted age,

smoking, alcohol. glucose, hypertension, total cholesterol, BMI.
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Table 11. Adjusted RR of comorbidity(risk) according to exercise.

Normal to 2

Normal to 3 or 4

Variables ARR(CI 95%) p ARR(CI 95%) p
Men
Low. A. 1 - 1 -
Mid. A. 0.79(0.60-1.05) 0.106 1.03(0.83-1.27) 0.786
High. A. 0.76(0.58-0.97) 0.046 0.86(0.69-1.07) 0.179
Women
Low. A. 1 - 1 -
Mid. A. 0.94(0.73-1.21) 0.658 0.96(0.71-1.30) 0.808
High. A. 0.78(0.59-0.97) 0.047" 0.72(0.54-0.96) 0.027"
“p<0.05. Adjusted age, smoking, alcohol.
Table 12. Adjusted RR of comorbidity(disease) according to exercise.
Normal to 2 Normal to 3 or 4
Variables ARR(CI 95%) p ARR(CI 95%) p
Men
Low. A. 1 - 1 -
Mid. A. 1.12(0.97-1.29) 0.120 0.93(0.78-1.10) 0.800
High. A. 0.90(0.77-0.96) 0.038° 0.89(0.75-1.06) 0.210
Women
Low. A. 1 - 1 -
Mid. A. 1.09(0.85-1.41) 0.717 1.08(0.75-1.55) 0.932
High. A. 1.05(0.79-1.40) 0.475 0.98(0.65-1.48) 0.650
"p<0.05. Adjusted age, smoking, alcohol.
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Table 13. Adjusted RR of disease according to equal exercise volume.

Normal to risk
ARR(CI 95%) p

Normal to disease
ARR(CI 95%) p

Risk to disease
ARR(CI 95%) p

Men

Diabetes

1.04(0.89-1.21) 0.630
1.03(0.78-1.34) 0.860
1.05(0.93-1.19) 0.430

0.96(0.71-1.30) 0.810
1.04(0.60-1.79) 0.890
0.93(0.72-1.19) 0.560

1.01(0.73-1.41) 0.940
0.67(0.35-1.28) 0.230
0.88(0.67-1.16) 0.360

HTN

1.09(0.92-1.31) 0.320
0.97(0.71-1.33) 0.840
0.94(0.81-1.09) 0.430

1.12(0.92-1.36) 0.240
0.93(0.65-1.33) 0.690
1.06(0.91-1.24) 0.450

1.01(0.79-1.28) 0.940
1.11(0.71-1.72) 0.650
1.14(0.94-1.38) 0.180

Hi. Chol

1.05(0.87-1.27) 0.590
1.07(0.77-1.48) 0.680
0.98(0.85-1.14) 0.820

0.92(0.76-1.11) 0.370
0.81(0.55-1.20) 0.300
1.09(0.94-1.28) 0.250

0.91(0.72-1.15) 0.410
0.91(0.59-1.41) 0.680
0.92(0.76-1.11) 0.400

Obesity

0.96(0.71-1.29) 0.770
1.48(0.86-2.54) 0.150
1.20(0.94-1.52) 0.140

1.09(0.82-1.46) 0.540
1.27(0.78-2.07) 0.340
1.06(0.86-1.30) 0.610

1.17(0.89-1.55) 0.270
1.18(0.72-1.93) 0.510
1.09(0.89-1.35) 0.400

MetS

0.79(0.62-0.96) 0.044"

1.30(0.83-2.02) 0.250

0.84(0.69-0.91) 0.045°

1.02(0.89-1.18) 0.740
0.97(0.76-1.24) 0.800
1.06(0.93-1.19) 0.380

1.11(0.92-1.34) 0.270
1.32(0.96-1.83) 0.090
1.07(0.91-1.25) 0.420

L. BMD

| [ I | (e

1.25(0.45-3.43) 0.670
1.64(0.38-7.08) 0.510
2.32(0.89-6.01) 0.080

1.17(0.13-9.31) 0.890
0.87(0.72-1.21) 0.700
0.80(0.50-1.10) 0.980

0.91(0.49-1.21) 0.990
0.90(0.86-1.21) 0.350
0.60(0.11-3.40) 0.560

Women

Diabetes

0.92(0.68-1.25) 0.600
1.12(0.68-1.85) 0.650
1.17(0.93-1.47) 0.190

0.54(0.25-1.15) 0.110
2.40(0.84-6.90) 0.100
1.27(0.66-2.44) 0.470

0.56(0.19-1.66) 0.290
2.32(0.54-9.98) 0.260
0.62(0.28-1.37) 0.240

HTN

1.25(0.91-1.71) 0.160
0.76(0.44-1.32) 0.330

0.80(0.65-0.99) 0.040°

0.97(0.61-1.54) 0.900
0.93(0.43-1.99) 0.850
1.02(0.72-1.45) 0.920

1.09(0.58-2.04) 0.780
0.99(0.39-2.52) 0.990
0.92(0.57-1.48) 0.720

Hi. Chol

1.07(0.78-1.46) 0.680
1.21(0.76-1.95) 0.420
1.05(0.84-1.32) 0.670

0.94(0.68-1.29) 0.700
0.70(0.39-1.24) 0.220
1.00(0.75-1.33) 1.000

0.88(0.59-1.31) 0.530
0.67(0.27-1.63) 0.370
1.04(0.82-1.32) 0.730

Obesity

0.62(0.42-0.92) 0.020"

0.79(0.29-2.14) 0.640
1.00(0.70-1.42) 0.980

1.03(0.61-1.72) 0.920
1.07(0.39-2.91) 0.890
0.98(0.71-1.36) 0.920

0.86(0.51-1.44) 0.560
0.97(0.31-3.09) 0.960
1.08(0.70-1.67) 0.720

MetS

0.79(0.56-1.10) 0.170
1.42(0.75-2.69) 0.290

0.76(0.59-0.99) 0.040°

0.78(0.55-1.11) 0.160
1.05(0.54-2.07) 0.880
1.05(0.80-1.37) 0.750

0.87(0.59-1.26) 0.460
1.10(0.56-2.16) 0.780
0.99(0.74-1.33) 0.950

L. BMD

| i [ NI ] [

0.69(0.39-1.22) 0.210
1.76(0.76-4.12) 0.190
0.77(0.49-1.21) 0.250

0.59(0.24-1.48) 0.260
1.02(0.59-1.81) 0.990
1.45(0.65-3.23) 0.370

0.77(0.30-1.97) 0.590
0.87(0.51-1.09) 0.980
1.00(0.43-2.34) 1.000

"p<0.05.

Adjusted

age, smoking,

alcohol.

HTN: hypertension,

Hi. Chol:

hypercholesterolemia, MetS: metabolic syndrome, Low BMD: low bone mineral

density.
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Table 14. ARR according to low intensity-long time vs. high intensity shot

time.

Normal to risk Normal to disease Risk to disease

ARR(CI 95%) p  ARR(CI 95%) p  ARR(CI 95%) »p

Men
Diabetes  1.12(0.79-1.57) 0.530 0.90(0.46-1.76) 0.750 1.00(0.44-2.28) 1.000
HTN 1.18(0.79-1.77)  0.430 1.20(0.75-1.93) 0.450 1.30(0.69-2.45) 0.420
Hi. Chol  0.73(0.40-1.34) 0.310 1.02(0.64-1.63) 0.920 0.83(0.50-1.36) 0.450
Obesity 0.88(0.59-1.31) 0.520 0.96(0.51-1.83) 0.910 1.02(0.54-1.92) 0.950

MetS 0.95(0.54-1.65) 0.840 0.88(0.64-1.19) 0.400 0.94(0.60-1.48) 0.790

Women

Diabetes  1.01(0.62-1.64) 0.970 1.13(0.27-4.74) 0.870 0.80(0.18-3.48) 0.770
HTN 1.08(0.70-1.80) 0.500 0.74(0.39-1.41) 0.360 0.72(0.60-1.24) 0.540

Hi. Chol  0.87(0.54-1.42) 0.590 1.75(0.77-3.97) 0.180 1.09(0.62-1.91) 0.760

5.29(0.73—38.19)

Obesity 2.99(0.74-9.17)  0.130 2.17(0.53-8.83) 0.280 0.100

MetS 2.08(0.85-5.09) 0.110 0.8(0.47-1.38) 0.430 1.05(0.58-1.9) 0.880

p<0.05. Adjusted age, smoking, alcohol. HTN: hypertension, Hi. Chol:

hypercholesterolemia, MetS: metabolic syndrome.
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ABSTRACT

Effect of exercise on the chronic disease incidence and comorbidity
: 7-year longitudinal study
Kim, Yong-hwan
Department of Physical Education, Health and Exercise Science

The Graduate School

Seoul National University

The purpose of this study was to analyze diabetes, hypertension,
hypercholesterolemia, obesity, metabolic syndrome, osteoporosis related relative
risk (RR) and comorbidity according to the exercise frequency, intensity, time,
and total volume of men and women over 30 years of age who have visited the
health screening center of a medical center located in Seoul. 8,416 men and 3,579
women, who have had the health screening more than 3 times between the
years 2005 and 2012, were selected. The Cox’s proportional hazards model was
used to statistically analyze the morbidity RR of the healthy group and risk
group from the beginning to 2012 according to the exercise variables. In
addition, two or more comorbidities were analyzed for 4 diseases which are
diabetes, hypertension, hypercholesterolemia, and obesity. Age, smoking and

alcohol were adjusted during the RR analysis. Following results were acquired.

First, significant results were observed for diabetes and hypertension in men

only. The RR of the disease progression as significantly reduced to
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0.82(0.66-0.97) as the exercise intensity increased. The relative risk of those who
exercise less than 20 minutes in comparison to those who exercise more than 60
minutes was 0.82(0.66-0.97). As for hypertension, the RRs were 0.73(0.52-0.89)
and 0.76(0.59-0.98) for those who exercise the most in comparison to the least
exercised group.

Women showed significance only for hypercholesterolemia. The RR of the risk
group and disease group of those who exercised more than 60 minutes in
comparison to those who exercise less than 20 minutes were 0.68(0.44-0.94) and
0.66(0.55-0.89), respectively.

The relative risk of obesity of the men who vigorously exercised was
0.69(0.47-0.96). In addition, the obesity RR as the exercise time increased was
0.69(0.49-0.97). The obesity RR of females with longer exercise time was
0.73(0.51-0.92).

In terms of the bone mineral density (BMD), men who exercised the most
showed the osteopenia RR of 0.66(0.51-0.70) and women who exercised the most

showed the osteopenia RR of 0.48(0.39-0.76).

Second, the followings are the comorbidity related results. As the total amount
exercise increased, the RRs of acquiring 2 diseases at once were 24% for men
and 22% for women. The RR of acquiring 2 diseases for men with more
exercise amount was 10% less than men with comparatively less exercise

amount.
Third, the data were analyzed further for the occurrence of disease in terms

of exercise time, intensity, and frequency. Significances were observed for the

metabolic syndrome in men and hypertension, obesity, and metabolic syndrome

- SN



for women. The healthy group showed significant progression to the risk group.
In addition, the RR of the chronic disease according to the low intensity-long
time and high intensity—short time did not shown significant RR to chronic

disease states.

In conclusion, exercise frequency, intensity, time, and total volume partially
affected progression to the disease state. Generally, men show more significant
relative risk for acquiring cardiovascular disease than women. Moreover, the
BMD related diseases showed significant risk in relationship to the exercise
intensity in women. The males who exercised 60 minutes or more have been
shown to reduce morbidity risk by 15 - 302 than males who exercise less
than 20 minutes. Women may reduce the risk of hypercholesterolemia and
metabolic syndrome by 27-34%. Furthermore, women who exercise vigorously

may reduce the RR of the osteopenia related disease by 40-52%.

Key words : exercise, chronic disease, comorbidity, longitudinal study, relative
risk, physical activity
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