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= ABSTRACT =

Objectives This study was conducted to investigate the association between health risk
factors and mortality in Juam cohort.

Methods: 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.

Results: 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% CiI:
1.06-1.12) in women. The hazard ratio of medical aid(lower socioeconomic state) was
1.43(95% CIl 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%
Cl: 1.02-2.67), 1.0(referent), 0.62(95% CI: 0.32-1.63), 1.27(95% CIl: 0.65-3.06), which
supported the U-shaped relationship between body mass index and mortality among the
men over 65.

Conclusions 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.

Key words : Health risk factors, Mortality, Cohort
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A A=A 9=(body mass index, BMI)E 19953
ZA} GAle] om 92 SA% 7)1 mE §
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g dAA = wE AU R ERET
Tt Al A o A3E ez AY7tE]
= AIARZAZF7E ARG ofAlo} ARl A]
A degFA ol o) gh nint 57 [12]E AHE-sh
Ak AARAZFE AA T BFolds 1d
Al BITHBMI 250-299)% 2HA] BITHBMI =
30)0. 2 FEEO oy FITE gpdAEe
NG Fxe] 5474 & g7t gls A
S 7o) o] AelMs IBE At
o nvhes AT 185 wRke AAlE,
185 ©]/d 230 W|vH> A3AIT, 230 ©]7d 25.0
H RS HAF, 250 o] BIRE T Y] 7}HA]

1o

fu)
ox
D)
10
e
2=
)
J|m
oX,
o
ST
dr
1%
ol
ol
$4%
o
=)
e a2 (m

Cox2] H]#$1¥ X3 (Cox's proportional hazard
model)> ©]-&3F AFERAS A sttt A
Z2 o 2= SPSS for windows
100(SPSS Inc, Chicago, USA)2 AH&-313Ath

1=
2y

2 o

19954 1€} 7€ A IS E tidAte
T2 FAE 1,477 (439%), 91471 1,889
8(56.1%p-= A7} O BAdti(Table 1). &
AR Fx= 600 4134 (28.0%), 50t 408
H(27.6%), 70t 264 (17.9%), 40t 189
(12.8%), 30t 116 (7.8%), 80t °]/d 49
(3.3%), 20t 384 (2.6% Y]t} oA+= 50tH
5305 (28.0%), 60t 500 (26.5%), 70t 2584
(13.7%), 40t 23278 (12.3%), 30t 206

Table 1. Demographic characteristics of subjects at the time of cohort recruitment

person(%)

Age group Male(%) Female(%0) All(%)
20-29 38( 26) 70( 37) 108( 3.2)
30-39 116( 7.8) 206( 10.9) 322( 9.6)
40-49 189( 12.8) 232( 12.3) 421( 12.5)
50-59 408( 27.6) 530( 28.0) 938( 27.9)
60-69 413( 28.0) 500( 26.5) 913( 27.1)
70-79 264( 17.9) 258( 13.7) 522( 15.5)
80- 49( 3.3) 93( 4.9) 142( 4.2)
Total 1,477(100.0) 1,889(100.0) 3,366(100.0)
" p<0.05
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(10.9%), 80t ©]*4} 938 (4.9%), 20th 708 = o] eEkdth ERktel A= 200] 216.9
(B7%YIA o Hatel vlalsto] Folgk xto]  Qlvd, 30t 662.21, 40t 1052.01'd, 50TH
7F A HH(p<0.05). 2265.211d, 60t 2226.4£1'3, 700l 1328.81d, 80

Al R GEele] FAFTEAAZIAL] 24 O] oA 231.RIW, F 7983.21 0|t} ofA}
VAN AP R AU APYES AXREE ol A= 200 399.614, 30t 1169.%14, 40TH
7 WAl A 20 1322.8113, 500l 2981.&11, 60t 2815.811 3, 70

SATH(Table 2). #1713 &<t
o 0%, 304 19, 40t} 107, 50t} 2778, 60t o 1385.81d, 80t ©]/d 465.®1d, F 10539.3

55, 70t 727, 80tH ©]At 209, = 1859°]  <lwdolqit

}%3}@3} o Apstol| A= 200 078, 30t 2+, 10019 APEES EAkrel A= 200 0,
400 1, 50tH 144, 60th 184, 70t 4178, 80  30t§ 1.5, 40t 95, 50t 119, 60t 24.7, 70tH

o o]} 287, & 104 ] APkt 542, 80Ul ©]/d 86.3, T 23.2]3 T} ARl A

FA olnde o w9 & 73 34 <1¥S 12 = 209 0, 30t 1.7, 4000 08, 50tH 4.7, 60tH 6.4,

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

Male(n=1,477) Female(n=1,889)

Death Person Death rate Age Death Person Death rate
number  year (death/1,000PY) group number year (death/1,000PY)
0 216.9 0.0 20-29 0 399.6 0.0
1 662.2 1.5 30-39 2 1169.5 1.7
10 1052.0 9.5 40-49 1 1322.4 0.8
27 2265.2 11.9 50-59 14 2981.6 4.7
55 2226.4 24.7 60-69 18 2815.4 6.4
72 1328.8 54.2 70-79 41 1385.8 29.6
20 231.7 86.3 80- 28 465.0 60.2
185 7983.2 23.2 Total 104 10539.3 9.9

* p<0.05

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

National death rate Age Juam death rate

(death/100,000PY) (death/100,000PY)
Male Female group Male Female
955 42.4 20-29 0.0 0.0
172.1 74.2 30-39 151.0 171.0
455.8 152.7 40-49 950.5 75.6
1,022.1 352.8 50-59 1,191.9 459.5
2,376.5 976.4 60-69 2,470.4 639.3
6,230.7 3,496.7 70-79 5,418.6 2,958.5
16,426.7 12,580.8 80- 8,631.5 6,021.0

"National statistical office. 2000 Annual report on the cause of death statistics. 2002.
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Aol wEl ZZE ggRke] A4S b

2135t (Table 4). 235 E 4}t 33664

W, o], X 5

T B 1477, A= 1,889 0.5 A7t
O Wokth "R ] HerdES 58.1¢:13.4)
Al, AAAEe] HtA®-2 56.7¢ 143y = A}
7] HitdAHo] Azt HA#EETT O
2= AT} (p<0.05).

JEREFTFE G ol 2po)7h 19tk
AZVAR A e oAz tol| A HAR 3 1] o
alo] EFom Syl Hlgo] folatA =k
= ARl oAb
S H&o] =9kt

& HARA o xbata) ]
sto] S S HlEo] F3th(p<0.05).

Z=

o
FEHTE ARl PRy vl alske] gf
Al $FS A ¥E Mgl EUTH
(p<005).

Uz AAHAF Hite 221 2.8

Table 4. Distribution of baseline characteristics by gender

Male(n=1,477) Female(n=1,889) p-value
Mean age 58.1+ 134 56.7+14.3 0.004
Medical insurance 0.593
District 809(54.8) 1,009(53.4)
Employment 303(20.5) 382(20.2)
Government 115( 7.8) 142( 7.5)
Medical aid 250(16.9) 357(18.9)
Self cognitive health level 0.000
Good 898(60.8) 918(48.6)
Poor 579(39.2) 971(51.4)
Alcohol drinking 0.000
Never 325(22.0) 1,111(58.8)
Former 288(19.5) 232(12.3)
Current 864(58.5) 546(28.9)
Smoking
Never 396(26.8) 1,698(89.9) 0.000
Former 149(10.1) 28( 1.5)
Current 932(63.1) 162( 8.6)
Regular exercise 0.000
Yes 142( 9.6) 93( 4.9)
No 1,335(90.4) 1,796(95.1)
BMI mean 22.1(£2.8) 22.4(£2.9) 0.003
BMI level 0.022
<185 129( 8.7) 127( 6.7)
18.5-22.9 858(58.1) 1,046(55.4)
23.0-24.9 294(19.9) 391(20.7)
=>25.0 196(13.3) 325(17.2)
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Table 5. Hazard ratio on all-cause mortality of risk factors by gender
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Male(n=1,477)

Female(n=1,889)

' 95% Cl 95% Cl

variables Exp(B) lower  upper Exp(B) lower upper
Age 1.07 1.05 1.10 1.09 1.06 1.12
Medical insurance(Health insurance)

Medical aid 1.22 0.75 1.98 1.43 1.02 2.19
Self cognitive health(Good)

Poor 1.02 0.69 1.53 0.80 0.42 1.49
Alcohol drinking(Never)

Former 1.01 0.57 1.77 1.41 0.62 3.05

Current 0.75 0.47 1.22 1.69 1.01 2.98
Smoking(Never)

Former 1.05 0.59 1.67 0.43 0.13 1.49

Current 1.12 0.81 1.49 1.52 1.02 2.28
Regular Exercise(Yes)

No 1.10 0.57 2.12 0.68 0.24 1.96
BMI level(18.5-22.9)

<185 1.56 1.08 2.47 1.19 0.52 2.67

23.0-24.9 1.10 0.72 1.73 0.86 0.44 1.61

=25 0.96 0.51 1.69 0.59 0.22 1.43

3 , .....................................................
25 |
£ ) e o - B!
0.5 | -
0 I S T S
<185 18.5-<22 25 =2

Body mass index

<Figure 1> Hazard ratio on all causes of body mass index in males

-18 -

(

by



3r
25
2 a2l
B 7
8" b
g 1) —— b B
ﬂ.E :__ . ...... .‘
E T
<18.5 18,533 . 225
Body mass index
<Figure 2> Hazard ratio on all causes of body mass index in females
5 NNEE By XFAFT Byl 152(95% A1F 1 1.02-228)%2 Folsk Al 5
Aehd HA Ax "Rl ARG -2 7Stk ATl tigk AA o] AT

Log Likelihood”} 134222, chi-square”} 70.162- =
B AL (p<0.05), Al A 37 P -2
Log Likelihood”} 509.10, chi-square”} 51.8%.=
o] 5} th(p<0.05).

Ao A A= o] A9l @ 1] (hazard ratio)
£ 107(95% A&7k 105-110)2 AHo] 1
Al 715kl et A9l gle] 1.0 S7Fekad
ol AT dg AA T A E=
156(95% A&7t 1.08-247)2 +2lskAl 5
71erSitt. Ao A9 Hl = 110(95% 4!
|77k 072-173)= F7Fgh Wb, H|Rke] Albnb
A3H]= 096(95% A1F]F7F: 051-1.69) 2=
2388 FHasiglon frelekA e kthi(Figure
1).

oAzl A AF o] AFE9H= 1.09(95%
A7 106-112) 0.7 FAeE npR A =
oA =tk AR o) gk o mFel e
AP E R = 143(95% A3 1.02-2.19)
2 oAl =Tt vlSTol gigk 559 A}
9N 141(95% A1E T 062-3.05)°1 %
o, 59 APELIEHIE 169(95% AlE T
7k 101-298) % rolstAl S7Fskitt Hl&<d
of tigh 5 AR 043(95% 1=
Tk 013-149)°]1 o, FA9] AP Ev) =

H = 1.19(95% 412|737t 052-267)% 5713t
WA, BA T vRke] Abge] v = ZH7
0.86(95% A1 #|7F: 0.44-161), 059(95% 4]
TRE: 022-143)= 2.3 A3l ont 9]
3] S TH(Figure 2).

o] A= 204 o] AHUE
SHAAIRE Aol uhel Ab Q]
3, ARbA o2 APERE S 654 o]/ =190
TFoA o =tk ZIE AR F 654 o)A
QI RE AElste] F=7kE Coxel Hl#H 91
23S T3 tk(Table 6). 239 A 2
4 A 654 o] TR A 3] F R L] -2
Log Likelihood”} 64843, chi-square”} 29.36>. %=
28k 31 (p<0.05), 654 ©]4} oJAlrtol A 3
A3 e] -2 Log Likelihood”} 169.80, chi-square
7} 42,842 2] 3F 3 tH(p<0.05).

654 o] HAkoll A AT ] AlEEH| =
1.10(95% 212 7-3F: 1.05-1.15) 0.2 2] 5
S7FeFth gl g Al Abge
0= 163(95% A F T 1.02-267) 2 F2

stA F7teklth. AAFTY A PR =
0.62(95% A&7k 032-163)2.2 7Ash wb

A, H Y] AP R 127(95% A1 1T
0.65-3.06) & Z7F} ot FrolshA] eFtth
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Table 6. Hazard ratio on all-cause mortality of risk factors by gender in the persons over 65

Male(n=513) Female(n=553)
Variables 95% Cl 95% Cl
Exp(B) lower  upper Exp(B) lower upper
Age 1.10 1.05 1.15 1.14 1.07 1.20
Medical insurance(Health insurance)
Medical aid 1.10 0.57 2.14 1.92 1.14 3.47
Self cognitive health(Good)
Poor 1.02 0.59 1.74 0.40 0.15 1.10
Alcohol drinking(Never)
Former 1.15 0.55 241 1.02 0.62 2.03
Current 0.78 0.41 1.47 1.56 0.96 3.53
Smoking(Never)
Former 0.57 0.30 1.08 0.50 0.17 1.66
Current 0.90 0.62 1.28 1.55 0.99 2.42
Regular Exercise(Yes)
No 1.98 0.61 1.74 0.37 0.12 1.17
BMI level(18.5-22.9)
<185 1.63 1.02 2.67 1.25 0.47 3.36
23.0-24.9 0.62 0.32 1.63 0.91 0.39 2.07
=25 1.27 0.65 3.06 . : :
" Case(death) had not happened
a5 r
3 .
£ 25
e B
s 20
158 - | m——
ﬁ : e —
T 1} R S = L
as | ndl
S S —
<1B.E 18.6—<23 235 275
Hody mass index
<Figure 3> Hazard ratio on all causes of body mass index in males over 65
(Figure 3). Y= 1.92(95% A1 F] 3 114-347)= 57}

654 ©] oAzktolAl A= APgLErE SIlTh AT didt ATl AP gn]
114(95% A Z -7k 107-120)02 FosHAl 5 & 125(95% A F 7k 047-336) = 7SR
7¥eloith A H ol dis ojmgole] Abge] 31, AT APGIENIE 091(95% A1
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