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Table 1.

Category of study variables

Items of analysis Category KMIC Criteria General Criteria
Regular %\{Igs
Physical No
activity o 4
Frequency of :137421 8223
physical activity 5.6 times
/ week Almost everyday

Normal <140/90mmHg <120/80mmHg

Blood pressure Borderline <160/95mmHg <140/90mmHg
Hypertension >160/95mmIg >140/90mmHg
Normal <230mg/dL <200mg/dL

Cholesterol Borderline <260mg/dL <240mg/dL

. Hypercholesterolemia >260mg/dL >240mg/dL
Cardiovascular
risk factors
. Normal <110m/dL <110m/dL

Fasting blood Borderline <120mg/dL <126mg/dL

glucose Diabetes >120mg/dl >126mg/dl
Normal <25 <25

BMI Borderline <28 <28
Obesity =28 =28

All cause A00-Y89

M?;ggg; Cind Heart Diseases 120-151
IC]?; 10 code Cerebro vascular
riteria 160-169

disease

_16_



A4 d T2

41 QWH B4

411 @7dEA

19909 %= KMIC study®] A+ thaats 1084649 o]tk 2 5 B A9 o
A 2NFAA T slFes 35-4A7EA Q] g A 54237TH o2 ol =
3924101tk B AFAAA A AHS 24 TR Uro] BkS w 35-364]
£ 241%91 13,0857, 37-38A41% 20.9%91 11,3227, 39-4041% 17.3% = 9,387,
41-42A1= 19.1%9) 10,3787, 43-44A41+= 18.7% = 10,065 ©] L tH(Table 2).

Table 2. Age distribution of study population by survey year

Survey Years

Age group

. 1990 1992 1994 1996 1998 2000
in 1990

n(%) n(%) n(%) n(%) n(%) n(%)
35-36 13,085( 24.1)  13,079C 24.1) 12,365( 24.0) 11,730( 24.0) 10,598( 24.0) 10,278( 24.7)
37-38 11,322( 20.9) 11,315 20.9) 10,727( 20.8) 10,205( 20.9)  9,261( 21.0)  8947( 21.5)
39-40 9,387( 17.3)  9380( 174)  8962( 174)  8493( 174)  7,672( 174)  7,299( 175)
41-42 10.378( 19.1)  10,369( 19.2)  9,881( 19.2)  9,394( 19.2)  8500( 19.3)  7,838( 19.0)
43-44 10,065( 187)  10,059( 186)  9562( 186)  9,048( 185)  8130( 184)  7,259( 17.5)
Total 54,237(100.0)  54,202(100.0)  51,497(100.0)  48870(100.0)  44,161(100.0)  41,671(100.0)

- 17 -
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Table 3. Distribution of baseline characteristics according to regular physical

activity
Regular Physical activity in 1992
Characteristics No Yes p value
(n=38,994 ) (n=13,590 )
Selected coexisting condition, mean(SD)
Mean age(year) 39.15 ( 2.9) 39.44 ( 2.9) <0.0001
Systolic pressure(mmIg) 121.9 (14.2) 122.8 (13.6) <0.0001
Diastolic pressure(mmHg) 80.2 (10.3) 80.7 (10.5) <0.0001
Total cholesterol(mg/dL) 192.9 (37.3) 192.1 (38.0) 0.05
Fasting blood glucose(mg/dL) 91.4 (21.5) 91.7 (21.4) 0.12
Body mass index(kg/m®) 234 ( 2.4) 235 ( 2.4) <0.0001
Health behavior factors, %
Current smoker 635 515
<0.0001
Exsmoker 17.7 24.2
Drinker 784 77.6 <0.0001
Coffee(over 4-5cups /day ) 4.1 2.8 <0.0001
Meat favorite 74 5.2 <0.0001
Self perception of health status, %
Good T 80.9 86.1
<0.0001
Poor T 19.1 13.9
1 : Including very good
T : Including fair
(o] 2= =
413 tgAe] AHE EFH W
BaAe FAAQ 5 479, £EAFE Bu, Ado] FeFu el
A esel Qg ¥ 9w, Adel IAREE gEEHe FolIL & F 9
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oyt M7 |A ejojd AlET 54280 =& birth cohort effect”}

& & 7 JtH(Table 4).

Table 4. Physical activity by age group

Years  Physical activity n (%) Age in 1990
35-36 37-38 39-40 41-42 43-44
1092 Regular No 38,994 (74.2) 76.8 74.6 74.0 734 712
Regular Yes 13590 (25.8) 23.2 254 26.0 26.6 289
1094 Regular No 32,919 (67.0) 70.3 67.7 67.3 65.9 62.6
Regular Yes 16,219 (33.0) 29.7 32.3 32.8 34.1 374
No 19,847 (41.3) 42.6 41.1 41.1 41.7 39.7
1-2 times / week 19,486 (40.6) 40.1 41.1 40.7 40.3 40.8
1996 3-4 times / week 5,094 (10.6) 11.0 10.7 104 102 10.5
5-6 times / week 1,383 ( 2.9) 24 29 3.0 31 3.1
Almost every day 2,218 ( 4.6) 38 4.2 47 47 59
No 17,202 (39.5) 40.0 39.6 394 39.2 39.0
1-2 times / week 18435 (42.3) 416 424 427 42.8 42.4
1998 3-4 times / week 5452 (12.5) 133 12.3 122 121 12.5
5-6 times / week 2,430 ( 5.6) 51 5.7 56 5.7 59
Almost every day 51 (0. 0.1 0.1 0.1 0.2 0.2
No 13,583 (36.3) 36.8 36.0 36.4 35.9 36.0
1-2 times / week 16,197 (42.4) 424 4227 424 42.8 416
2000 3-4 times / week 5,153 (135) 138 14.0 133 131 13.0
5-6 times / week 1,265 ( 3.3) 3.3 3.3 3.3 3.0 3.6
Almost every day 1,739 ( 46) 36 4.0 47 5.2 5.7

* Physical activity by age group is significantly all different (p value <001) in chi-square test

_20_
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Table 5. Age-adjusted odds ratio
1992

of CVD risk factors in physical activity in

4 CVD risk factors

Regular physical activity

n
No Yes

Blood Borderline hypertension 10,737 1.0 1.1 (1.05-1.16)
pressure Hypertension 1,943 1.0 1.2 (1.04-1.27)

Borderline hypercholesterolemia 7703 1.0 0.9 (0.83-0.99)
Cholesterol -

Hypercholesterolemia 2217 1.0 1.0 (0.87-1.05)

Borderline diabetes mellitus 4,654 1.0 1.1 (1.01-1.15)
Blood glucose — -

Diabetes mellitus 1,972 1.0 1 (0.96-1.17)
BMI Borderline obesity 8,758 1.0 1 (1.00-1.11)

Obesity 1,242 1.0 1.0 (091-1.17)

« Reference group

Borderline hypertension: Systolic BP=140mmHg or Diastolic BP =90mmHg

Borderline hypercholesterolemia: Cholesterol>230mg/dL
Borderline diabetes melitus: Fasting blood glucose>110mg/dL

Borderline obesity: BMI=25

Hypertension: Systolic BP=160mmHg or Diastolic BP=95mmHg

Hypercholesterolemia: Cholesterol>260mg/dL

Diabetes mellitus: Fasting blood glucose>120mg/dL

Obesity: BMI=28

Table 6. Age-adjusted odds ratio of CVD risk factors in physical activity in
2000

Physical activity

4 CVD borderline risk fators n
Nox 1-2 times/week Over 3-4 times/week

Blood Borderline hypertension 14245 10 1 (105-116) 1 (103-116)
pressure Hypertension 4392 1.0 0 (0.95-1.10) 0 (0.89-1.06)

Borderline hypercholesterolemia 6,3% 1.0 0 (0.95-1.07) 0 (0.90-1.04)
Cholesterol -

Hypercholesterolemia 1875 1.0 1.0 (092-1.19) 09 (0.81-1.05)
Blood Borderline diabetes mellitus 5209 1.0 1 (1.01-1.15) 1 (0.98-1.15)
glucose Diabetes mellitus 2,99 1.0 1 (1.00-1.18) 1 (1.00-1.21)
- Borderline obesity 14545 1.0 2 (1.14-1.26) 4 (1.29-1.45)

Obesity 2814 1.0 2 (1.10-1.28) 3 (1.16-1.42)

. Reference group

Borderline hypertension: Systolic BP=140mmHg or Diastolic BP=90mmHg

Borderline hypercholesterolemia: Cholesterol>230mg/dL
Borderline diabetes melitus: Fasting blood glucose>110mg/dL

Borderline obesity: BMI=25

Hypertension: Systolic BP=160mmHg or Diastolic BP=95mmHg

Hypercholesterolemia: Cholesterol>260mg/dL

Diabetes mellitus: Fasting blood glucose>120mg/dL

Obesity: BMI=28
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Table 7. Comparison of frequency in physical activity between subjects with
no CVD risk factor and with borderline level of CVD risk factor

Physical activity/week in 1996

Population CVD risk factors in 1994 n Over X2/
_9 43 p
No 1-2 times 3-4 times

Erl gsgure I];I:r;nai 5921 585 34.3 72 L8040

rderline . = .

hypertension 912 56.6 35.1 8.2

Physical inactivity Normal 6,493 58.3 34.4 7.3
in 1992 & 1994 Cholesterol Bordedd 0.34/0.83

rderline _
hypercholesterolemia 338 o574 35.8 6.8
No

CVD risk factors Fasting Normal 6,539 58.3 34.5 72

in 1990 & 192 pjooq — 356/0.16
1 rderline o ¢ = o ¢
glucose diabetes mellitus 242 574 32.2 10.3
n=6,937

Normal 6,448 58.1 34.7 73
BMIL 0.81/1.32

Borderline obesity 325 61.3 30.9 7.8

Borderline hypertension: Systolic BP=140mmHg or Diastolic BP =90mmHg
Borderline hypercholesterolemia: Cholesterol>230mg/dL

Borderline diabetes melitus: Fasting blood glucose>110mg/dL

Borderline obesity: BMI=25

Table 8. Comparison of frequency in physical activity between subjects with
no CVD risk factor and with disease level of CVD risk factor

Physical activity/week in 1996 ,
Poupulation CVD risk factors in 1994 n - X*/p
No 1-2 times Over 3-4

times

Blood Normal 15,303 56.0 36.0 8.1 25019

PIESSWE - Hypertension 519 52.2 383 9.4

Physical inactivity

in 1992 & 1994 Normal 15540 55.8 36.1 8.1
Cholesterol 0.28/0.86

No Hypercholesterolemia 277 56.3 36.5 7.2

CVD ISk JaCOS  Fasting  Norm 15528 56.0 36.0 8.0
Blood 8.48/0.01

glucose Diabetes mellitus 290 48.3 40.3 114

n=16,070

Normal 15,634 55.9 36.0 8.0
BMI 7.54/0.02

Obesity 183 50.0 36.7 13.3

Hypertension: Systolic BP=160mmHg or Diastolic BP =95mmHg
Hypercholesterolemia: Cholesterol>260mg/dL

Diabetes mellitus: Fasting blood glucose>120mg/dL

Obesity: BMI=28
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Table 9. Comparison of prevalence of CVD risk factor in 1996 according to physical
activity after warning of borderline or disease level of CVD risk factor in
1994 without each CVD risk factor in 1990-1992 and physical inactivity in

1992-1994
ovp eyl o oo n Physical activity in 1996 cls/%;?il?elgggcﬁr p for
No 379
Eoy;r)gﬂgon 1760 12 times / week 375 043
Over 3-4 times / week 374
No 35.0
Borderline . 132 1-2 times/week 348 0.33
hypercholesterolemia ’ )
Borderline Over 3-4 times/week 38.1
criteria No 30.0
gﬁﬁﬂ?i@mms 1214 1-2 times / week 27.4 0.33
Over 3-4 times / week 34.4
No 72.8
Borderline obesity 1,520 1-2 times / week 729 0.05
Over 3-4 times / week 63.6
, No 372
Hypertension 646 1-2 times / week 40.1 0.44
Over 3-4 times / week 32.2
No 19.1
Hypercholesterolemia 483 1-2 times / week 18.8 0.49
Disease Over 3-4 times / week 196
criteria No 414
Dabetes mellitus 591 1-2 times / week 35.6 0.08
Over 3-4 times / week 34.8
No 64.4
Obesity 399 1-2 times / week 58.9 0.04
Over 3-4 times / week 51.3

Borderline hypertension: Systolic BP=140mmHg or Diastolic BP=90mmHg
Borderline hypercholesterolemia: Cholesterol>230mg/dL

Borderline diabetes melitus: Fasting blood glucose>110mg/dL

Borderline obesity: BMI=25

Hypertension: Systolic BP=160mmHg or Diastolic BP=95mmHg
Hypercholesterolemia: Cholesterol>260mg/dL

Diabetes mellitus: Fasting blood glucose>120mg/dL

Obesity: BMI=28
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BAA SxHaol MEk(+ + —)A 6.72(1.46-108) % =SS & & gltk(Table

Table 10. Physical activity changes from 1992 to 1996

physical activity physical activity Physical activity in 1996

in 1992 in 1994 No (-) 1-2 times (+)  Over 3-4 times (++)
No (-) No (-) 14,254(32.6) 9,468(21.7) 2,214( 5.1)
No (=) Yes (+) 1716( 3.9) 3,154( 7.2) 1,679( 3.8)
Yes (+) No (-) 1,119C 2.6) 1,641( 3.8) 3,492( 8.0)
Yes (+) Yes (+) 993( 2.3) 624( 1.4) 3,362( 7.7)
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Table 11. All-cause and cause-specific mortality by the pattern of physical activity among men with self reported "good” health at

baseline
Physical activity All causes Heart diseases Cerebrovascular diseases
_— n
o o ot AR B e RSN DROEY  ver RSN
- - - 11194 162 (24) 1.00 1.00 16 (0.2) 1.00 1.00 12 (02) 1.00 1.00
- - 1,325 20 (25) 081 (052-1.27) 0.76 (047-1.22) 2(03) 102 (024-4300 113 (0.27-480) 101 047 (006-350) 050 (0.06-372)
- - fo+ 944 140 25) 081 (066-099) == 0.78 (0.64-0.95) =x 13 (02 09 (049-1.84) 094 (043-1.84) 16 (0.3) 109 (059-201) 098 (053-1.82)
-+ for+ 4,000 57 (24 077 (053-1.02) 0.80 (0.60-1.05) 7(03) 120 (052-216)  1.26 (054-2.92) 502 080 (031-207 081 (0.31-210)
+ - - %3 1323 075 (043-1.30) 0.78 (0.44-1.36) - - - 3 (05) 204 (062671 215 (0.65-7.06)
o - 804 10 @D 064 (0.34-1.21) 063 (0.32-1.22) 2 (04) 161 (038679 1.8 (043-7.83) - - -
+ - + 1,907 3228 092 (064-1.3D) 092 (0.63-1.22) 4(03) 145 (050414 147 (051-4.23) 202 067 (016-283) 064 (015-271)
+ o+ for 5916 76 (21) 068 (053-087) *+ 072 (0.55-092) s 9(03) 101 (048-217)  1.05 (0.49-2.27) 4(01) 042 (0152000 044 (0.15-2.16)

x p value<0.10, #+ p Va]ue<0(b sk p value<0.01

Regular physmal inactivity, Regular physical activity or 1-2 times / week, ++ Over 3-4 times physical activity / week
‘I’ Number of deaths(Age- ad]usted mortality rate/1000 person- years)
% Adjusted for age, blood pressure, cholesterol, blood glucose, BMI, and smoking
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Table 12. All-cause and cause-specific mortality by pattern of physical activity among men with self reported "poor” health at

baseline
Physical activity All causes Heart diseases Cerebrovascular diseases
_— n
1o 1941969 Dbt ELG  RRecs Dt RGNS reGeas Dt RERT  Rkégo
- - - 2,936 71 (40) 1.00 1.00 704 1.00 1.00 6 (0.3) 1.00 1.00
-+ - 376 20 (89) 170 (1.08-272) =+ 171 (LO7-2.75) =+ 104 114 (0.14-897) 094 (0.11-7.41) - - -
- tortt 2,072 58 (47 093 (068-1.26) 0.90 (0.66-1.23) 202 045 (0.10-207) 040 (0.08-1.84) 302 063 (017-225) 057 (0.15-2.06)
+oohor 78 2 (68 134 (091-197) 1.35 (0.91-2.00) 408 234 (0.73-749 2.12 (0.66-6.84) 2 (04)  1.06 (0.23-4.80) 0.17 (0.25-5.34)
+ - - 157 3(32) 064 (020-2.02) 067 (021-2.11) 221D 609 (1.33-783) =+ 672 (146-108) = - - -
o+ - 181 11 (10.)  1.99 (1.07-368) *+ 209 (1.30-3.89) - - - - - -
+ - + 334 12 (60) 119 (066-2.16) 1.23 (0.63-2.22) - - - 105 126 (016-9.01) 1.37 (0.17-9.63)
+ ot 875 17 (32) 059 (0.35-098) #+ 057 (0.34-0.96) = 204 094 (020-4.32) 0.83 (0.17-389) 102 039 (005-309 041 (0.05-3.32)
x p value<0.10, ** p Value<005
Regular physmal inactivity, Regular physical activity or 1-2 times / week, ++ Over 3-4 times physical activity / week

T Number of deaths(Age- ad]usted mortality rate/1000 person— years)
% Adjusted for age, blood pressure, cholesterol, blood glucose, BMI, and smoking
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ABSTRACT

lacistP ytivitca SegHr da ksir ytilatfm
from cardiovascular discase

i Mn u S ,
htlaedilb
] oohc&® t ar

vtisrevioa

The purpose of this study was to investigate the temporal relationship
between physical activities and the level of risk factors for cardiovascular
disease, and to estimate the effect of changes of physical activity on mortality.

The data source was from KMIC (Korea Medical Insurance Corporation)
cohort during the period of 1990 through 2002. The KMIC provides health
insurances to all government and private school employees and their
dependents. Subjects were consisted of 54,237 men aged 35-44 years in 1990.

Firstly, the cross—sectional relation between physical activity and CVD risk
factors was attained using data from 1992 and 2000 year. Secondly, changes in
physical activity were compared between groups with warning of and without
warning of CVD risk in the previous health examination. In addition, according
to the physical activity changes, changes in the level of CVD risk factors were
estimated. Cox’s proportional hazards model was used to assess the effects of
physical activities during 1992-1996 on all-cause mortality, heart disease
mortality, and cerebrovascular mortality during 1997-2002 after controlling all
possible confounders and classifying a good perception or poor in present
health at base. The results were as following:

First, the mean age of subjects was 392 year at base, and only 25.8% of
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subjects were in regular physical activity. Mean of blood pressure and BMI
were higher in subjects with physical activity than physical inactivity
(p<0.0001). The physical activity in the older age group was more frequent
than in the younger.

Second, the prevalence of hypertension, diabetes, and obesity in subjects
with regular physical activity were approximately 1.1 times compared with
physical inactivity after adjusting the age(p<0.05) in cross-sectional data of
1992 and 2000 years.

Third, after warning of hypertension, diabetes, or BMI, the physical
activities became more frequent than before warning. Positive changes in
physical activities were more prominent in the disease level of CVD risk than
in the borderline (p<0.0l). Also, the prevalence of diabetes (p=0.08) and obesity
(p=0.05) has been decreased after the positive changes in physical activity.

Fourth, there were a total of 1004 deaths, and among them, deaths due to
heart and cerebrovascular diseases were 85% and 7.9% respectively.

In analyses restricted to subjects who had a good perception of their health
at baseline, the relative risk of all-cause mortality in individuals with
persistent physical activity for 6 years was 0.72 (0.55-0.92) compared with
those with persistent physical inactivity for 6 years. For subjects who had a
poor perception of their health at baseline, the relative risk of all-cause
mortality and of mortality from heart disease in individuals with negative
change to physical inactivity were 2.09 (1.3-3.89), and 6.72 (1.46-10.8)
respectively, compared with those with persistent physical inactivity for 6
years.

In conclusion, subjects changed their physical activities frequently after
warning of CVD risk factors. Then changed physical activity affected the level

of CVD risk factors, and mortality.

Key words: Physical activity changes, Level of cardiovascular risk factors,
Mortality
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