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O b j e c t i v e s: This study was conducted to investigate the association between health risk
factors and mortality in Juam cohort. 
M e t h o d s: The subjects were 1,447 males and 1,889 females who had been followed up for

68.5 months to 1 January 2001. Whether they were alive or not was confirmed by the
mortality data of the National Statistical Office. A total of 289 persons among them died
during the follow-up period. The Cox's proportional hazard regression model was used for
survival analysis.
R e s u l t s: Age, type of medical insurance, self cognitive health level, habit of alcohol

drinking, smoking, exercise and BMI level were included in Cox's proportional hazard model
by gender. The hazard ratio of age was 1.07(95% CI: 1.05-1.10) in men, 1.09(95% CI:
1.06-1.12) in women. The hazard ratio of medical aid(lower socioeconomic state) was
1.43(95% CI 1.02-2.19) in women. The hazard ratios of current alcohol drinking and
current smoking were respectively 1.69(95% CI: 1.01-2.98), 1.52(95% CI: 1.02-2.28) in
women. The hazard ratio of underweight was 1.56(95% CI 1.08-2.47) in men. The hazard
ratios of underweight, normoweight, overweight, and obesity were respectively 1.63(95%
CI: 1.02-2.67), 1.0(referent), 0.62(95% CI: 0.32-1.63), 1.27(95% CI: 0.65-3.06), which
supported the U-shaped relationship between body mass index and mortality among the
men over 65. 
C o n c l u s i o n s: The health risk factors increasing mortality were age, underweight in male,

age, lower socioeconomic state, current alcohol drinking, current smoking in female. To
evaluate long-term association between health risk factors and mortality, further studies
need to be carried out. 
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1 9 9 5 1 7
1 , 4 7 7 (43.9%), 1 , 8 8 9

( 5 6 . 1 % ) (Table 1). 
6 0 4 1 3 (28.0%), 50 4 0 8

(27.6%), 70 2 6 4 (17.9%), 40 1 8 9
(12.8%), 30 1 1 6 (7.8%), 80 4 9
(3.3%), 20 3 8 ( 2 . 6 % ) . 5 0
5 3 0 (28.0%), 60 5 0 0 (26.5%), 70 2 5 8
(13.7%), 40 2 3 2 (12.3%), 30 2 0 6

, , 3

Table 1. Demographic characteristics of subjects at the time of cohort recruitment           
p e r s o n ( % )

Age group M a l e ( % ) F e m a l e ( % )* A l l ( % )
2 0 - 2 9 38(  2.6) 70(  3.7) 108(  3.2)
3 0 - 3 9 116(  7.8) 206( 10.9) 322(  9.6)
4 0 - 4 9 189( 12.8) 232( 12.3) 421( 12.5)
5 0 - 5 9 408( 27.6) 530( 28.0) 938( 27.9)
6 0 - 6 9 413( 28.0) 500( 26.5) 913( 27.1)
7 0 - 7 9 264( 17.9) 258( 13.7) 522( 15.5)
8 0 - 49(  3.3) 93(  4.9) 142(  4.2)
T o t a l 1 , 4 7 7 ( 1 0 0 . 0 ) 1 , 8 8 9 ( 1 0 0 . 0 ) 3 , 3 6 6 ( 1 0 0 . 0 )
* p< 0 . 0 5
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(10.9%), 80 9 3 (4.9%), 20 7 0
( 3 . 7 % )

(p<0.05). 

(Table 2). 2 0
0 , 30 1 , 40 1 0 , 50 2 7 , 60

5 5 , 70 7 2 , 80 2 0 , 1 8 5
. 2 0 0 , 30 2 ,

4 0 1 , 50 1 4 , 60 1 8 , 70 4 1 , 80
2 8 , 1 0 4 . 

1 2

. 2 0 2 1 6 . 9
, 30 6 6 2 . 2 , 40 1 0 5 2 . 0 , 50

2 2 6 5 . 2 , 60 2 2 2 6 . 4 , 70 1 3 2 8 . 8 , 80
2 3 1 . 7 , 7 9 8 3 . 2 . 
2 0 3 9 9 . 6 , 30 1 1 6 9 . 5 , 40

1 3 2 2 . 4 , 50 2 9 8 1 . 6 , 60 2 8 1 5 . 4 , 70
1 3 8 5 . 8 , 80 4 6 5 . 0 , 1 0 5 3 9 . 3

. 
1 0 0 0 2 0 0 ,

3 0 1.5, 40 9.5, 50 11.9, 60 24.7, 70
54.2, 80 86.3, 2 3 . 2 . 

2 0 0, 30 1.7, 40 0.8, 50 4.7, 60 6 . 4 ,

4  6

Table 2. Number of death, person-year and death rate among study cohort

M a l e ( n = 1 , 4 7 7 ) A g e F e m a l e ( n = 1 , 8 8 9 )
D e a t h Person Death rate g r o u p Death P e r s o n Death rate
n u m b e r y e a r ( d e a t h / 1 , 0 0 0 P Y ) n u m b e r y e a r ( d e a t h / 1 , 0 0 0 P Y )*

0 2 1 6 . 9 0 . 0 2 0 - 2 9 0 3 9 9 . 6 0 . 0
1 6 6 2 . 2 1 . 5 3 0 - 3 9 2 1 1 6 9 . 5 1 . 7
1 0 1 0 5 2 . 0 9 . 5 4 0 - 4 9 1 1 3 2 2 . 4 0 . 8
2 7 2 2 6 5 . 2 1 1 . 9 5 0 - 5 9 1 4 2 9 8 1 . 6 4 . 7
5 5 2 2 2 6 . 4 2 4 . 7 6 0 - 6 9 1 8 2 8 1 5 . 4 6 . 4
7 2 1 3 2 8 . 8 5 4 . 2 7 0 - 7 9 4 1 1 3 8 5 . 8 2 9 . 6
2 0 2 3 1 . 7 8 6 . 3 80- 2 8 4 6 5 . 0 6 0 . 2
1 8 5 7 9 8 3 . 2 2 3 . 2 T o t a l 1 0 4 1 0 5 3 9 . 3 9 . 9
* p< 0 . 0 5

Table 3. Age specific death rate by sex in Juam and Korea 

National death rate A g e Juam death rate
( d e a t h / 1 0 0 , 0 0 0 P Y )* g r o u p ( d e a t h / 1 0 0 , 0 0 0 P Y )

M a l e F e m a l e M a l e F e m a l e
9 5 . 5 4 2 . 4 2 0 - 2 9 0 . 0 0 . 0
1 7 2 . 1 7 4 . 2 3 0 - 3 9 1 5 1 . 0 1 7 1 . 0
4 5 5 . 8 1 5 2 . 7 4 0 - 4 9 9 5 0 . 5 7 5 . 6

1 , 0 2 2 . 1 3 5 2 . 8 5 0 - 5 9 1 , 1 9 1 . 9 4 5 9 . 5
2 , 3 7 6 . 5 9 7 6 . 4 6 0 - 6 9 2 , 4 7 0 . 4 6 3 9 . 3
6 , 2 3 0 . 7 3 , 4 9 6 . 7 7 0 - 7 9 5 , 4 1 8 . 6 2 , 9 5 8 . 5
1 6 , 4 2 6 . 7 1 2 , 5 8 0 . 8 8 0 - 8 , 6 3 1 . 5 6 , 0 2 1 . 0

*National statistical office. 2000 Annual report on the cause of death statistics. 2002.
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7 0 29.6, 80 60.2, 9 . 9
(p<0.05). 

. 
2 0 - 3 0

5 0 - 6 0
. 

2 0 0 0

4 0
, 80
. 

3 0 5 0
(Table 3). 

(Table 4). 3 , 3 6 6

1 , 4 7 7 , 1 , 8 8 9
. 5 8 . 1 ( 1 3 . 4 )

, 5 6 . 7 ( 1 4 . 3 )

(p<0.05). 
.

(p<0.05). 

(p<0.05). 
(p< 0 . 0 5 ) .

(p<0.05). 
2 2 . 1 ( 2 . 8 )

, , 5

Table 4. Distribution of baseline characteristics by gender 

M a l e ( n = 1 , 4 7 7 ) F e m a l e ( n = 1 , 8 8 9 ) p- v a l u e
Mean age 5 8 . 1 1 3 . 4 5 6 . 7 1 4 . 3 0 . 0 0 4
Medical insurance 0 . 5 9 3

D i s t r i c t 8 0 9 ( 5 4 . 8 ) 1 , 0 0 9 ( 5 3 . 4 )
E m p l o y m e n t 3 0 3 ( 2 0 . 5 ) 3 8 2 ( 2 0 . 2 )
G o v e r n m e n t 115( 7.8) 142( 7.5)
Medical aid 2 5 0 ( 1 6 . 9 ) 3 5 7 ( 1 8 . 9 )

Self cognitive health level 0 . 0 0 0
G o o d 8 9 8 ( 6 0 . 8 ) 9 1 8 ( 4 8 . 6 )
P o o r 5 7 9 ( 3 9 . 2 ) 9 7 1 ( 5 1 . 4 )

Alcohol drinking 0 . 0 0 0
N e v e r 3 2 5 ( 2 2 . 0 ) 1 , 1 1 1 ( 5 8 . 8 )
F o r m e r 2 8 8 ( 1 9 . 5 ) 2 3 2 ( 1 2 . 3 )
C u r r e n t 8 6 4 ( 5 8 . 5 ) 5 4 6 ( 2 8 . 9 )

S m o k i n g
N e v e r 3 9 6 ( 2 6 . 8 ) 1 , 6 9 8 ( 8 9 . 9 ) 0 . 0 0 0
F o r m e r 1 4 9 ( 1 0 . 1 ) 28( 1.5)
C u r r e n t 9 3 2 ( 6 3 . 1 ) 162( 8.6)

Regular exercise 0 . 0 0 0
Y e s 142( 9.6) 93( 4.9)
N o 1 , 3 3 5 ( 9 0 . 4 ) 1 , 7 9 6 ( 9 5 . 1 )

BMI mean 2 2 . 1 ( 2 . 8 ) 2 2 . 4 ( 2 . 9 ) 0 . 0 0 3
BMI level 0 . 0 2 2

< 1 8 . 5 129( 8.7) 127( 6.7)
1 8 . 5 - 2 2 . 9 8 5 8 ( 5 8 . 1 ) 1 , 0 4 6 ( 5 5 . 4 )
2 3 . 0 - 2 4 . 9 2 9 4 ( 1 9 . 9 ) 3 9 1 ( 2 0 . 7 )
2 5 . 0 1 9 6 ( 1 3 . 3 ) 3 2 5 ( 1 7 . 2 )
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. 2 2 . 4 ( 2 . 9 )
(p< 0 . 0 5 ) .

, 

(p<0.05). 

C o x
.

(Table 5). , 
, , , , 

6  6

Table 5. Hazard ratio on all-cause mortality of risk factors by gender

V a r i a b l e s
M a l e ( n = 1 , 4 7 7 ) F e m a l e ( n = 1 , 8 8 9 )

E x p ( B ) 9 5 % C I E x p ( B ) 9 5 % C I
l o w e r u p p e r l o w e r u p p e r

A g e 1 . 0 7 1 . 0 5 1 . 1 0 1 . 0 9 1 . 0 6 1 . 1 2
Medical insurance(Health insurance)

Medical aid 1 . 2 2 0 . 7 5 1 . 9 8 1 . 4 3 1 . 0 2 2 . 1 9
Self cognitive health(Good)

P o o r 1 . 0 2 0 . 6 9 1 . 5 3 0 . 8 0 0 . 4 2 1 . 4 9
Alcohol drinking(Never)

F o r m e r 1 . 0 1 0 . 5 7 1 . 7 7 1 . 4 1 0 . 6 2 3 . 0 5
C u r r e n t 0 . 7 5 0 . 4 7 1 . 2 2 1 . 6 9 1 . 0 1 2 . 9 8

S m o k i n g ( N e v e r )
F o r m e r 1 . 0 5 0 . 5 9 1 . 6 7 0 . 4 3 0 . 1 3 1 . 4 9
C u r r e n t 1 . 1 2 0 . 8 1 1 . 4 9 1 . 5 2 1 . 0 2 2 . 2 8

Regular Exercise(Yes)
N o 1 . 1 0 0 . 5 7 2 . 1 2 0 . 6 8 0 . 2 4 1 . 9 6

BMI level(18.5-22.9)
< 1 8 . 5 1 . 5 6 1 . 0 8 2 . 4 7 1 . 1 9 0 . 5 2 2 . 6 7
2 3 . 0 - 2 4 . 9 1 . 1 0 0 . 7 2 1 . 7 3 0 . 8 6 0 . 4 4 1 . 6 1
2 5 0 . 9 6 0 . 5 1 1 . 6 9 0 . 5 9 0 . 2 2 1 . 4 3

<Figure 1> Hazard ratio on all causes of body mass index in males
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, . 
- 2

Log Likelihood 1342.22, chi-square 7 0 . 1 6
(p<0.05), - 2

Log Likelihood 509.10, chi-square 5 1 . 8 3
(p<0.05). 

(hazard ratio)
1.07(95% : 1.05-1.10) 1

1 . 0 7
. 

1.56(95% : 1.08-2.47)
. 1.10(95% 

: 0.72-1.73) , 
0.96(95% : 0.51-1.69)

( F i g u r e
1 ) .

1 . 0 9 ( 9 5 %
: 1.06-1.12)

. 
1.43(95% : 1.02-2.19)

. 
1.41(95% : 0.62-3.05)

, 1.69(95% 
: 1.01-2.98) . 

0.43(95% 
: 0.13-1.49) , 

1.52(95% : 1.02-2.28)
. 

1.19(95% : 0.52-2.67)
, 

0.86(95% : 0.44-1.61), 0.59(95% 
: 0.22-1.43)

(Figure 2).
2 0

, 6 5
. 6 5

C o x
(Table 6). 

6 5 - 2
Log Likelihood 648.43, chi-square 2 9 . 3 6

(p<0.05), 65
-2 Log Likelihood 169.80, chi-square

4 2 . 8 4 (p<0.05). 
6 5

1.10(95% : 1.05-1.15)
. 

1.63(95% : 1.02-2.67)
.

0.62(95% : 0.32-1.63)
, 1.27(95% :

0.65-3.06)

, , 7

<Figure 2> Hazard ratio on all causes of body mass index in females
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(Figure 3).
6 5

1.14(95% : 1.07-1.20)
. 

1.92(95% : 1.14-3.47)
. 

1.25(95% : 0.47-3.36)
, 0.91(95% 

8  6

Table 6. Hazard ratio on all-cause mortality of risk factors by gender in the persons over 65

V a r i a b l e s
M a l e ( n = 5 1 3 ) F e m a l e ( n = 5 5 3 )

E x p ( B ) 9 5 % C I E x p ( B ) 9 5 % C I
l o w e r u p p e r l o w e r u p p e r

A g e 1 . 1 0 1 . 0 5 1 . 1 5 1 . 1 4 1 . 0 7 1 . 2 0
Medical insurance(Health insurance)

Medical aid 1 . 1 0 0 . 5 7 2 . 1 4 1 . 9 2 1 . 1 4 3 . 4 7
Self cognitive health(Good)

P o o r 1 . 0 2 0 . 5 9 1 . 7 4 0 . 4 0 0 . 1 5 1 . 1 0
Alcohol drinking(Never)

F o r m e r 1 . 1 5 0 . 5 5 2 . 4 1 1 . 0 2 0 . 6 2 2 . 0 3
C u r r e n t 0 . 7 8 0 . 4 1 1 . 4 7 1 . 5 6 0 . 9 6 3 . 5 3

S m o k i n g ( N e v e r )
F o r m e r 0 . 5 7 0 . 3 0 1 . 0 8 0 . 5 0 0 . 1 7 1 . 6 6
C u r r e n t 0 . 9 0 0 . 6 2 1 . 2 8 1 . 5 5 0 . 9 9 2 . 4 2

Regular Exercise(Yes)
N o 1 . 9 8 0 . 6 1 1 . 7 4 0 . 3 7 0 . 1 2 1 . 1 7

BMI level(18.5-22.9)
< 1 8 . 5 1 . 6 3 1 . 0 2 2 . 6 7 1 . 2 5 0 . 4 7 3 . 3 6
2 3 . 0 - 2 4 . 9 0 . 6 2 0 . 3 2 1 . 6 3 0 . 9 1 0 . 3 9 2 . 0 7
2 5 1 . 2 7 0 . 6 5 3 . 0 6 * * *

* Case(death) had not happened

<Figure 3> Hazard ratio on all causes of body mass index in males over 65
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: 0.39-2.07)
(Figure 4). 
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Pearson , 
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<Figure 4> Hazard ratio on all causes of body mass index in females over 65
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