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Association between BMI and Mortalltv
- Kangwha cohort study -

Soo Jin Yoon, Sang Wook Yi", Soh Yoon Kim", Heechoul Ohrr", Yun Hee Park™, Soon Young Lee, Tae Yong Sohn*

Department of Preventive Medicine and Public Health. College of Medicine, Ajou University:
Department of Preventive Medicine and Public Health. College of Medicine. Yonsei University';
Department of Public Health, The Graduate Schoof of Yonsei University':
The Graduate School of Health Scienee and Management Yonsei University™; Yuhan College, Health Service Administration®

Objectives : To investigate the association between BMI and  ratios for men were 1.81(1.50-2.19, 95%Cl), 1.31(1.14-1.51, 95%Cl),
Mortality. 1.0(referent), 1.05(0.87-1.26, 95%Cl) and 1.39(1.09-1.76, 95%Cl),
Methods : This study was based on the analysis and assembly of  respectively. And for women, 1.46(1.19-1.78)., 1.12(0.95-1.31, 95%Cl),
the 'Kangwha Cohort Study", previously conducted by the Department  1.0(referent), 1.00(0.84-1.20, 95%Cl) and 1.09(0.89-1.34, 95%CI),
of Preventive Medicine, Yonsei University. A total of 2,696 males and  respectively.
3.595 fermales were followed for almost ten years and ten months from Conclusions : The risk of death among aged men in Kangwha
March 1985 to January 1996, a total of whom 2,420 died during this  increased in the under and overweight groups. The relationship
period. The Cox’ s proportional hazards regression model was usedto  between BMI and mortality has been well studied in Western
analyze this data. populations, but little is known about the association between BM! and
Results : We found a U-shaped relationship between BMI and  mortality in our country. So, on the basis of this study, it is apparent that
. mortality among the aged men in the Kangwha cohort. The hazard ~ more studies of the relationship between BMi and mortality will be
i ratio of dying was adjusted for age, marital status, occupation, self  needed for future work.
| cognitive health level, chronic disease, smoking, and alcohol
frequency, then sorted by body mass index into the following groups; Korean J Prev Med 2000;33(4):459-468
less than 18.5, 18.5 10 less than 21.0, 21.0 10 less than 23.5, 235 to e
less than 26.0 and greater than or equal to 26. The corresponding  Key Words: BMI, Mortality
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Table 1. Number of death and person-year in Kangwha cohort

male female
death No person/year age death No person/year

3t 1427 55-59 7 2273

109 4184 60-64 57 6276

234 6032 65-69 127 8254

299 5156 70-74 i71 6721

276 3106 75-79 231 4614
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Table 2. Baseline characteristics at recruitment

BMIS} At 24 461

unit : person (%)

male(N=2696) female(N=3595) p—value
mean age 66.3x73 67.1+8.6 0.000
marital partner (%) 0.001
yes 2,387(88.7) 1.721(47.9)
no 303(11.3) 1871(52.1)
occupation (%) 0.001
agriculture 2.307(85.6) 2.897(80.6)
non-agriculture 387(14.4) 697(19.4)
sell cognitive health level (%) 0.001
alike 1.368(50.8) 1.915(53.3)
more goud 707(20.3) 764(21.3)
more bad 617(22.9) 913(25.4)
chronic disease (%) 0.001
ves 1.228(45.6) 1.808(50.3)
no 1.468(54.5) 1.787(49.7)
smoking (%) 0.00t
non-smoking 496(18.4) 2.710(75.4)
smoking 2.001(74.3) 804(22.4)
past smoking 198( 7.4) 801 2.2)
alcohol frequency (%) 0.001
none 941(35.0) 3.233(89.9)
daily (nearly) 881(32.7) 370 13)
2-3 times/week 531(19.7) S8( 1.6)
1-4 times/month 305(11.3) 130( 3.6)
4-12 times/ycar 36( 1.3) 137¢ 3.8)
BMI level (kg/m") 0.001
<185 242(9.2) 312( 8.9)
18.5-<21.0 858(32.5) 850(24.2)
21.0-<23.5 942351 1085(30.9)
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Table 3. Distribution of baseline characteristics by BMI (male)

Body mass index

p-value
<185 18.5-<21 21-<235 23.5-<26 =>26
mean age 68.918.0 66.9+75 65.747.1 65.0+6.1 65.0+6.1 0.0001
marital partner (%)
yes 86.3 88.5 88.5 90.6 92.3 0.271
no 137 115 1.5 94 77
occupation(%)
agriculture 85.5 86.1 85.2 88.0 8.7 0.066
non-agriculture 14.5 13.9 14.8 12.0 213
chronic disease(%)
yes 49.6 464 43.0 44.4 444 0.361
no 50.4 53.6 57.0 55.6 55.6
self cognitive health level (%)
alike 419 49.6 53.9 535 52.1 0.001
more good 19.1 26.0 26.5 30.8 302
more bad 39.0 244 19.7 15.7 178
smoking(%)
non-smoking 11.6 14.2 19.8 209 38.5 0.001
smoking 822 78.9 73.5 70.9 527
past smoking 6.2 69 6.8 8.2 89
alcohol frequency(%)
none 40.5 370 317 325 39.1 0.114
daily(nearly) 26.5 316 359 311 30.8
2-3 times/week 174 203 19.9 21.2 X9
1-4 times/month 13.6 99 1.3 14.1 9.5
4-12 times/year 2.1 1.3 1.3 1.2 I8
Table 4. Distribution of baseline characteristics by BMI (female)
Body mass index
A e pevalue
<185 18.5-<21 21-<235 23.5<26 =26
mean age 70.7£9.0 68.619.0 66.3£8.3 66.017.6 64975 0.0001
marital partner (%)
yes 363 443 50.6 50.7 52.8 0.001
no 63.7 55.7 494 493 472
occupation(%)
agriculture 779 825 83.1 0.9 73.6 0.001
non-agriculture 22.1 17.6 169 19.2 264
chronic disease(%)
yes 46.5 484 50.8 48.7 54.6 0.108
o 53.5 517 492 513 454
self cognitive health level (%)
alike 522 49.9 54.0 55.1 56.2 0.001
more good 13.8 21.6 235 23.0 20.0
mote bad 340 285 25 220 239
smoking(%)
non-smoking 54.8 69.1 719 82.5 82.6 0.001
smoking 433 284 20,0 15.2 15.7
past smoking 1.9 26 2.1 24 1.8
alcohol frequency(%)
none 89.1 90.0 89.1 90.0 91.2 0.902
daily(nearly) 1.0 12 I 0.8 1.2
2-3 times/week 0.6 1.4 22 LS 1.2
1-4 times/month 4.2 38 39 33 33
4-12 times/year 5.1 37 37 4.3 3.1
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Table 5. Hazard ratio of all-cause mortality of risk factors by gender
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male
variable 5% Cl
Exp(B) lower upper

age 1.08 1.08 109
marital partner (yes)

no 1.21 1.03 1.42
occupation (non-agriculture)

agriculture 1.00 0.85 1.18
chronic disease (no)

yes 1.09 097 1.23
self cognitive health level (alike)

more good 0.87 0.76 1.00

more bad 1.50 1.30 1.73
smoking (none)

smoking 1.19 1.02 1.39

past smoking 1.03 0.79 1.35
alcohol frequency (none)

daily(nearly) 1.25 1.09 1.44

2-3 times/week 0.99 0.84 1.17

1-4 times/month 1.08 0.89 1.31

4-12 times/year 1.31 0.83 2.08
BMI level (BMI 21-<23.5)

BMI<18.5 1.81 1.50 219

BMI 18.5-<21 1.31 1.14 1.51

BMI 23.5-<26 1.05 0.87 1.26

BMI >=26

1.39

1.09

1.76

0.89

- female ‘

95% Cl
Exp(B) lower upper
1.12 I.11 1.12
1.01 0.88 1.17
1.05 0.90 1.21
121 1.07 1.37
1.00 0.86 1.17
1.60 1.39 1.85
1.14 0.99 1.31
1.14 0.83 1.57
1.60 0.99 2.59
142 0.90 222
1.02 0.73 143
0.75 052 1.07
1.46 .19 1.78
1.12 0.95 1.31
1.00 0.84 1.20
1 ()9

1.34
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Obesity(0); Not obesity(1)

No Exercise(0); Regular excercise(l)

Not adequate sleeping(0); Adequate sleeping(7-8hrs)(1)

0: undesirable, 1: desirable



Table 2. Classification of social strata
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Table 3. Characteristics of study participants by social strata

"""" -~ Social strata )
Variables R Class | Class | Class || Class|\ Class | Class ] Total
, Se;_w, AU e . . .
Male 6.9 269 15.5 29.7 11.6 94 100.0
Female 7.1 23.1 144 343 4.5 16.6 100.0
Age
15-29 5.0 41.8 7.2 40.2 03 56 100.0
30-39 8.5 29.8 17.0 324 4.1 83 100.0
40-49 8.1 203 217 20.0 9.5 11.5 100.0
50-59 6.5 11.1 154 26.1 24.8 16.2 100.0
60-64 49 23 13.5 10.5 305 383 100.0
Income
100M- 23 40 9.6 139 352 33.0 100.0
101-200M 4.1 257 15.7 363 7.8 10.5 100.0
201M+ 19.3 370 15.5 232 25 25 100.0
Education
Tlliteracy & Elementary 0.00 1.8 10.5 29.6 289 29.3 100.0
Middle 0.10 5.1 19.0 422 1.5 221 100.0
High 23 310 184 414 30 39 100.0
College & over 263 535 112 0.5 1.6 0.8 100.0
Health security
H. Insurance 7.1 265 15.3 312 92 10.7 100.0
Non H. Insurance 0.0 0.7 1.5 22.1 312 38.5 100.0
Marriage
Unmarried 5.3 409 52 40.1 03 8.1 100.0
Married 8.0 235 18.0 285 119 10.1 100.0
Single 2.6 34 17.1 29.7 13.1 4.2 100.0
Region
Rural 2.7 11.9 11.0 22.1 4.6 117 100.0
Urban 78 292 159 33.6 20 11.7 100.0
Table 4. Percentage of health behaviors by social strata (units: %)
Male Female
[ [0 IV, ¥ i Total ! A i, il Total
Smoking
Current & Ex 74.5 814 83.3 88.8 100.0 1o 8.5 13.8 14.8 100.0
Never 25.5 18.6 16.7 112 100.0 98.4 91.5 86.2 85.2 100.0
Alcohol consumption
Heavy 8.0 127 16.2 174 100.0 0.0 1.3 24 1.9 100.0
No & Moderate 92.0 873 83.8 82.6 100.0 100.0 98.7 97.6 98.1 100.0
Weight
Obesity 238 20.6 18.4 17.1 100.0 73 9.7 14.7 193 100.0
Non-obesity 76.2 79.4 81.6 829 100.0 927 90.3 83.3 80.7 100.0
Exercise
No 46.9 69.7 78.3 83.0 100.0 76.7 R34 R8.8 90.4 100.0
Regular 53.4 30.3 217 17.0 100.0 233 16.7 112 9.7 100.0
Sleeping
Not adequate 459 444 46.6 46.8 100.0 40.2 514 56.1 56.6 100.0
Adequate(7 Xlus) 54.1 55.6 5334 532 100.0 59.8 48.6 439 434 10() ()
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Table 5. Difference in mean HPI scores among social strata for males
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