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PREDICTION OF MORTALITY FROM FINDINGS OF ANNUAL

Fuj iko

HEALTH CHECKUPS

UTILITY FOR HEALTH CARE PROGRAMS

IRIE®, Toshimi SAIRENCHI?", Hiroyasu 1S0%", Takashi

SHIMAMOTO®"

key words: Health checkups, Risk factors, Mortality, Prospective

study, Health and Medical Services Law for the Aged

Object To clarify relationships between the findings of annual

health checkups and mortality in men and women living in
Ibaraki prefecture.

Method The subjects were 32,705 men and 63,959 women aged 40 to

79 years who participated in annual health checkups in 1993.
They were followed up until November 30,1998, with asystemic
review of resident registration and death certificates. The
Cox’s proportional hazards model was used to estimate
relative risk, after adjustment for age, smoking status,
usual alcohol intake, hypertension category, serum total
cholesterol, HDL cholesterol, blood glucose, serum
creatinine, body mass index (BMI) and urinary protein.

Results During the 5.2-year follow-up, there were 2,937 deaths

16

(including 384 deaths from stroke, 242 from coronary heart
disease and 1,305 from cancer).

Significant predictors of mortality from all causes were
smoking, usual alcohol intake, hypertension, lowserumtotal
cholesterol, low BMI, high blood glucose level, proteinuria
for men and women, and low HDL cholesterol for men, and high
serum creatinine for women.
Significantpredictorsofmortality fromall cardiovascular
diseases were smoking, hypertension, low BMI, high serum
creatinine, proteinuria for men and women, usual alcohol
intake and low HDL cholesterol for men, and serum total
cholesterol and high blood glucose level for women.
Significant predictors of mortality from stroke were
hypertension, low BMI, high serum creatinine for men and
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women, and proteinuria for women.

Significant predictors of mortality from coronary heart
disease were smoking, high serum total cholesterol, high
blood glucose level, proteinuria for men and women,
hypertension, low HDL cholesterol for men.
Significantpredictorsofmortality fromcancer were smoking,
usual alcohol intake, BMI for men and women, low serum total
cholesterol, low HDL cholesterol and proteinuria for men,
and high blood glucose level for women.

Smoking, usual alcohol intake, low HDL cholesterol and
proteinuria were significant predictors of mortality from
lung cancer for men.

Conclusion Smoking, usual alcohol intake, hypertension, BMI,
serum level of total cholesterol, HDL cholesterol, blood
glucose, creatinine, and urinary protein are significantly
associated with mortality. We obtained the new finding that
serum creatinine level is a significant predictor of
mortality from all cardiovascular diseases in Japanese men
and women, and that the multivariate relative risk in female
moderate alcohol drinkers (46-68 g ethanol intake /day) vs
non-drinkers is significantly elevated for death from all
causes. The results of our study are useful for planning
of health care education and services.

" Department of Health and Welfare in Ibaraki Prefectural Office
“Ibaraki Health Science Center
"Institute of Community Medicine, University of Tsukuba
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key

1993-1998

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

key

1993-1998




40-49 50-59 60-69 70-79 [ ]

5,857 6,644 13,530 6,674 32,705
58 132 703 817 1,710

14 34 176 232 456 [26.7]

G) (A5 (B8 (68) (146) [ 8.5]

6) (12) (62) (116) (196) [11.5]

19 58 353 340 770 [45.0]

@) ® (82 (90) (180) [10.5]

25 40 174 245 484 [28.3]
15,883 16,431 21,449 10,196 63,959
51 133 458 585 1,227

5 24 128 216 373 [30.4]

€y @ G G2 (96) [ 7.8]

) (@12 (70) (104) (188) [15.3]

29 78 221 207 535 [43.6]

17 31 109 162 319 [26.0]




n aRR mRR C.I. n aRR mRR  C.I. n aRR mRR C.I.
37,156 310,564 297 1.0 1.0 1,131 1.0 1.0 88 1.0 1.0
45,496 2,332 484 1.2° 1.1 (1.0-1.3) 9 1.2 1.1 (0.6-2.1) 133 1.1 1.1 (0.8-1.4)
20 25,117 10,236 386 1.6 1.5 (1.3-1.7) 62 1.8° 1.7 (1.3-2.2) 108 1.5 1.5 (1.1-2.0)
20 58,834 5389 543 1.5 1.4  (1.2-1.6) 25 2.1 1.8 (1.2-2.7) 127 1.3 1.3 (1.0-1.7)
166,603 328,521 1,710 1,227 456
48,192 297,072 533 1.0 1.0 1,138 1.0 1.0 159 1.0 1.0
9,298 621 217 1.8" 1.6 (1.3-1.8) 8 3.1" 2.17(1.0-4.2) 57 1.6 1.3 (1.0-1.8)
1 21,917 19,493 162 0.9 0.9 (0.7-1.0) 55 1.2 1.1 (0.8-1.5) 42 0.8 0.8 (0.5-1.1)
2 39,326 9,833 361 0.9 0.9 (0.8-1.0) 18 0.5 0.5 (0.3-0.8) 91 0.8 0.8 (0.6-1.0)
3 36,141 1,109 327 1.1 1.0 (0.8-1.1) 6 3.3 2.47(1.1-5.4) 83 0.9 0.8 (0.6-1.1)
3 11,730 393 110 1.5 1.3° (1.0-1.6) 2 - - 24 1.1 1.0 (0.6-1.6)
166,604 328,521 1,710 1,227 456
74,592 178,258 527 1.0 1.0 440 1.0 1.0 89 1.0 1.0
41,777 64,241 432 1.1 1.17(1.0-1.3) 249 1.0 1.0 (0.9-1.2) 110 1.7° 1.7 (1.3-2.3)
15,700 17,823 176 1.3° 1.3° (1.1-1.6) 85 1.2 1.2 (0.9-1.5) 55 2.4 2.5 (1.8-3.5)
24,925 53,162 423 1.4 15 (1.3-1.7) 336 1.2° 1.2° (1.0-1.4) 142 2.8 2.8" (2.1-3.7)
9,601 15,024 151 1.4 1.4 (1.2-1.7) 117 1.5 15 (1.2-1.8) 59 3.3° 3.3" (2.3-4.6)
166,595 328,508 1,709 1,227 455
<160mg/dl 25,839 24,447 406 1.0 1.0 99 1.0 1.0 94 1.0 1.0
160-179 34,588 47,170 364 0.7 0.7 (0.6-0.9) 175 0.8 0.9 (0.7-1.1) 97 0.8 0.9 (0.6-1.1)
180-199 40,561 69,608 408 0.7 0.7 (0.6-0.8) 247 0.7° 0.8" (0.6-1.0) 104 0.8 0.8 (0.6-1.1)
200-219 31,917 74,203 261 0.6 0.6 (0.6-0.8) 247 0.6 0.7 (0.5-0.8) 73 0.7 0.8 (0.6-1.1)
220-239 18,897 56,927 140 0.6 0.6 (0.5-0.7) 237 0.7 0.8 (0.6-1.0) 52 0.9 1.0 (0.7-1.4)
240 14,142 54,731 105 0.6 0.6 (0.5-0.8) 214 0.7 0.7 (0.6-0.9) 31 0.8 0.8 (0.6-1.3)
165,944 327,086 1,684 1,219 451
HDL
<35mg/dl 14,600 11,522 191 1.0 1.0 53 1.0 1.0 57 1.0 1.0
35-39 18,280 20,816 177 0.8° 0.8 (0.7-1.0) 95 1.1 1.1 (0.8-1.5) 57 0.8 0.9 (0.6-1.3)
40-44 23,522 34,432 208 0.7 0.7 (0.6-0.9) 160 1.2 1.2 (0.9-1.7) 50 0.5 0.6 (0.4-0.9)
45-49 25,151 44,961 258 0.8° 0.9 (0.7-1.0) 174 1.0 1.1 (0.8-1.4) 80 0.8 0.9 (0.6-1.3)
50 84,386 215,357 850 0.7 0.8 (0.7-0.9) 737 1.0 1.1 (0.8-1.4) 207 0.6 0.7 (0.5-0.9)
165,939 327,088 1,684 1,219 451
BMI
<18.5 7,154 12,945 167 1.0 1.0 104 1.0 1.0 43 1.0 1.0
18.50-24.49 112,987 211,883 1,167 0.6° 0.6 (0.5-0.7) 694 0.5 0.5 (0.4-0.7) 295 0.6° 0.5 (0.4-0.7)
25.00-29.99 43,283 90,205 342 0.5 0.6 (0.5-0.7) 337 0.5 0.5 (0.4-0.7) 101 0.7° 0.5 (0.3-0.7)
30.00- 2,852 11,025 22 0.6 0.5 (0.3-0.9) 49 0.7 0.6 (0.4-0.8) 12 1.3 0.8 (0.4-1.6)
166,276 326,058 1,698 1,184 451
126,292 280,689 1,176 1.0 1.0 952 1.0 1.0 313 1.0 1.0
27,019 33,400 310 1.2° 1.1 (1.0-1.3) 163 1.2 1.1 (0.9-1.3) 86 1.2 1.1 (0.9-1.4)
12,575 12,798 196 1.5 1.3°(1.1-1.6) 104 1.7 1.5 (1.2-1.8) 52 1.5 1.2 (0.9-1.7)
165,886 326,887 1,682 1,219 451
0.8, O.(Gmg/dl) 38,117 55,894 379 1.0 1.0 134 1.0 1.0 85 1.0 1.0
0.9, 0.7 51,196 120,643 440 0.8 0.9° (0.8-1.0) 378 1.1 1.2 (1.0-1.4) 97 0.8 0.8 (0.6-1.1)
1.0, 0.8 41,690 96,805 372 0.8 0.8 (0.7-1.0) 360 1.1 1.1 (0.9-1.4) 99 0.9 0.9 (0.7-1.3)
1.1,0.9 21,178 38,251 233 0.9 0.9 (0.7-1.0) 173 1.1 1.0 (0.8-1.3) 76 1.2 1.2 (0.8-1.6)
1.2, 1.0 13,764 15494 260 1.2° 1.1 (0.9-1.3) 174 1.9 1.7 (1.3-2.2) 94 1.9 1.5 (1.1-2.0)
165,945 327,087 1,684 1,219 451
) 159,282 318,735 1,541 1.0 1.0 1,134 1.0 1.0 406 1.0 1.0
*) 3,120 3399 51 1.4° 1.3 (1.0-1.7) 29 1.8° 1.5 (1..1-2.2) 11 1.1 0.9 (0.5-1.6)
(+4) 2,296 2,429 65 25 2.0 (1.6-2.6) 32 2.7 2.1 (1.5-3.0) 18 2.6 1.6 (1.0-2.7)
164,698 324,563 1,657 1,195 435
aRR: mRR: C.I: 95% * P<0.05



aRR mRR __ C.I.

aRR mRR  C.I.

aRR mRR __ C.I.

n aRR mRR C.l.
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373

1.0 1.0

1.8° 1.8" (1.1-2.9)
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50
196

1.0
1.1
1.2
1.1

1.0
1.1 (0.8-1.7)
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41
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51
146

1.0 1.0
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13

373

1.0
0.0

1.0
0.0

1.0 0.9 (0.5-1.7)
05 0.5 (0.2-1.2)

73
20
17
44
33

9
196

1.0
1.2
0.7
0.9
0.8
1.0

1.0
1.0 (0.6-1.7)
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1.0 1.0

1.0 1.1 (0.5-2.3)

50
19
16

1.0
1.7
0.9
27 0.7
25 0.8

9 1.2
146

1.0
1.3 (0.8-2.2)
0.9 (0.5-1.6)
0.7 (0.5-1.2)
0.8 (0.5-1.4)
1.1 (0.5-2.4)

99
78
29
113

54
373

1.0
1.2

1.0
1.3 (1.0-1.8)
1.6° 1.7 (1.1-2.5)
15" 1.5 (1.1-2.0)
2.7 2.6 (1.8-3.6)

40
45
27
60

24
196

1.0
1.5

2.6
2.4"
2.8

1.0
1.5 (1.0-2.3)
2.8" (1.7-4.5)
2.4" (1.6-3.7)
2.9" (1.7-4.8)

1.0
1.3

1.0
1.4 (0.9-2.1)
21" 2.2° (1.3-3.8)
1.5 1.5 (1.0-2.3)
3.4" 3.4 (2.1-5.5)

30
31
21
44

20
146

1.0 1.0
1.4 1.4 (0.9-2.4)
2.8" 2.7° (1.6-4.8)
2.7° 2.7 (1.7-4.4)
35 3.3 (1.8-6.0)

32
51
59
71
83

73
369

1.0 1.0

0.8 0.8 (0.5-1.2)
0.5 0.6  (0.4-0.9)
0.5 0.6 (0.4-0.9)
0.8 0.8 (0.5-1.2)
0.7 0.7 (0.5-1.1)

44
44
47
28
21

9
193

1.0
0.8
0.7
0.6
0.8
0.5

1.0

0.8 (0.6-1.3)
0.8 (0.5-1.2)
0.7 (0.4-1.1)
0.9 (0.5-1.5)
0.5 (0.3-1.1)

187

1.0
1.4
0.7
0.6
0.8
0.8

1.0

1.4 (0.8-2.7)
0.7 (0.4-1.4)
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0.9 (0.5-1.7)

49
60
35

1.0 1.0
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<180mg/dl 180-
220 220 3
<180mg/dl
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22
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46
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369
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0.7
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0.8 (0.5-1.2)

25
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93
193
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12
17
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111
187

1.0
0.9
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1.0
0.9
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52 0.4 0.5 (0.3-0.8)

144

32
211
86
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349

1.0 1.0
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19
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4
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0.6 0.6 (0.4-1.0)
0.6 0.5 (0.3-0.8)

1.0

19
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12
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0.4" 0.3" (0.2-0.6)
1.0 0.7 (0.3-1.4)

10 1.0
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37 1.0

5 23
146

1.0
0.6 (0.3-1.2)
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46

44
369

1.0 1.0
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44

13
192
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13
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1.0
1.3
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33
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369
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34
48
39
24
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193
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1.0 1.0 (0.7-1.6)
0.9 0.9 (0.6-1.5)
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60
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29

27
187
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144
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11
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1.0 1.0
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2.9 2.0° (1.1-3.7)
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3

6
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1.0 1.0

1.9 1.3 (0.6-3.0)
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1.0 1.0

3.7 2.8" (1.3-6.1)

128 1.0
5 17

9 42"
142

1.0
1.2 (0.5-2.9)
2.4" (1.2-4.8)




n _aRR mRR C.l. n aRR mRR C.I. n aRR mRR C.I. n aRRmRR C.I
84 1.0 1.0 107 1.0 1.0 511 1.0 1.0 14 1.0 1.0
0o - - 231 1.6° 1.5 (1.2-1.9) 7 2.0 1.8 (0.9-3.9) 40 2.1" 2.0 (1.1-3.8)
6 2.3 2.4 (1.0-55) 162 1.9 1.7 (1.3-2.2) 26 1.7 1.6 (1.1-2.4) 41 3.6 3.4 (1.8-6.3)
6 7.3° 7.17(3.0-16.9) 291 2.3° 2.0° (1.6-2.5) 9 1.5 1.3 (0.7-2.6) 78 5.2° 4.7 (2.6-8.4)
9% 791 553 173
91 1.0 1.0 235 1.0 1.0 507 1.0 1.0 60 1.0 1.0
0o - - 101 1.9° 1.6 (1.3-2.1) 6 5.4 4.4°(1.9-10.1 26 1.9" 1.6" (1.0-2.6)
4 - - 72 0.9 0.9 (0.7-1.2) 27 1.2 1.1 (0.8-1.7) 10 0.5 0.5 (0.3-1.0)
1 - - 167 1.0 0.9 (0.8-1.1) 9 0.6 0.6 (0.3-1.1) 39 0.9 0.9 (0.6-1.4)
0o - - 162 1.2 1.0 (0.8-13) 3 - - 31 0.9 0.8 (0.5-1.3)
0o - - 54 1.6 14 (1.0-1.9) 1 - - 7 0.9 0.8 (0.3-1.7)
9% 791 553 173
27 1.0 1.0 274 1.0 1.0 230 1.0 1.0 63 1.0 1.0
19 1.1 1.1 (0.6-2.1) 210 1.1 1.1 (0.9-1.3) 121 1.0 1.0 (0.8-1.2) 52 1.1 1.1 (0.8-1.6)
6 1.2 1.1 (0.4-2.7) 62 09 0.9 (0.7-1.2) 32 0.9 0.9 (0.6-1.3) 12 0.7 0.7 (0.4-1.4)
34 1.7 1.7 (1.0-2.9) 188 1.2° 1.37(1.0-1.5) 137 1.0 1.0 (0.8-1.3) 34 0.9 0.9 (0.6-1.5)
10 19 1.6 (0.7-3.4) 57 1.1 1.1 (0.8-1.4) 33 0.9 0.9 (0.6-1.3) 12 0.9 1.0 (0.5-1.8)
9% 791 553 173
13 1.0 1.0 194 1.0 1.0 40 1.0 1.0 35 1.0 1.0
32 1.0 1.1 (0.6-2.1) 184 0.7° 0.8°(0.6-1.0) 76 0.9 0.9 (0.6-1.4) 43 1.0 1.0 (0.7-1.6)
51 1.8° 1.9°(1.0-3.6) 192 0.7° 0.7 (0.6-0.9) 122 0.9 0.9 (0.6-1.3) 45 0.9 1.0 (0.6-1.5)
<180mg/dl 180- 1119 0.6° 0.6 (0.5-0.8) 124 0.8 0.8 (0.6-1.2) 34 0.9 1.1 (0.7-1.7)
ﬁgOmg%? 3 56 0.5 0.5 (04-07)102 0.8 0.8 (0.6-12) 9 0.4° 05 (0.2-1.1)
34 04" 05 (0.3-0.7) 87 0.7 0.7 (0.5-1.0) 4 - -
9% 779 551 170
5 1.0 1.0 95 1.0 1.0 20 1.0 1.0 24 1.0 1.0
4 05 05 (0.1-2.0) 78 0.7 0.7 (0.5-1.0) 44 1.3 1.3 (0.8-2.2) 18 0.6 0.7 (0.4-1.3)
15 1.2 1.3 (0.5-35) 99 0.6 0.7 (0.5-0.9) 73 1.4 1.4 (0.9-2.3) 18 0.4° 0.5 (0.3-1.0)
17 1.1 1.0 (0.4-2.9) 121 0.7 0.8 (0.6-1.1) 77 1.1 1.2 (0.7-2.0) 34 0.8 1.0 (0.6-1.7)
55 0.8 0.8 (0.3-2.1) 386 0.7 0.7 (0.6-0.9) 337 1.1 1.2 (0.8-1.9) 76 0.5 0.6 (0.4-1.0)
9% 779 551 170
5 1.0 1.0 67 1.0 1.0 40 1.0 1.0 18 1.0 1.0
60 1.0 0.9 (0.4-2.2) 565 0.7 0.8 (0.6-1.0) 324 0.6° 0.6 (0.5-0.9) 119 0.6~ 0.7 (0.4-1.2)
22 0.8 0.6 (0.2-1.6) 150 0.6 0.7 (0.5-0.9) 160 0.6 0.7 (0.5-1.0) 35 0.6 0.7 (0.4-1.3)
4 - - 7 05 05 (0.2-1.1) 18 0.6 06 (0.4-1.1) 1 - -
91 789 542 173
68 1.0 1.0 558 1.0 1.0 438 1.0 1.0 130 1.0 1.0
7 0.7 06 (0.3-1.4) 138 1.1 1.1 (0.9-1.3) 82 1.3" 1.37(1.0-1.6) 23 0.8 0.8 (0.5-1.2)
21 46 35 (2.1-5.8) 81 1.3° 1.2 (1.0-15) 31 1.2 1.1 (0.8-1.6) 17 1.2 1.0 (0.6-1.7)
9% 777 551 170
12 1.0 1.0 177 1.0 1.0 66 1.0 1.0 43 1.0 1.0
26 0.9 0.8 (0.4-1.6) 228 0.9 1.0 (0.8-1.2) 186 1.2 1.2 (0.9-1.6) 42 0.7 0.7 (0.5-1.1)
23 0.7 0.7 (0.3-1.4) 173 0.8° 0.9 (0.7-1.1) 183 1.2 1.2 (0.9-1.6) 37 0.7 0.7 (0.5-1.1)
16 1.0 0.8 (0.4-1.7) 107 0.9 0.9 (0.7-1.1) 69 0.9 0.9 (0.7-1.3) 27 0.8 0.9 (0.5-1.4)
19 20 1.3 (0.6-2.9) 94 0.9 0.9 (0.7-1.2) 47 1.2 1.1 (0.8-1.7) 21 0.8 0.8 (0.4-1.3)
9% 779 551 170
84 1.0 1.0 734 1.0 1.0 527 1.0 1.0 155 1.0 1.0
6 48" 3.7 (1.6-86) 18 1.1 1.0 (0.7-1.7) 9 1.3 1.3 (0.6-2.4) 7 1.9 2.0 (0.9-4.2)
4 - - 27 220 217 (14-31) 9 1.7 1.7 (0.8-3.2) 8 3.0° 2.9° (1.4-6.2)
94 779 545 170
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