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Abstract

A number of characteristics, including body mass index (BMI), blood pressure and childhood location and
educational attainment were compared for their effects on mortality in the apan Collaborative Cohort Study
(JACC Study). The lowest body mass index was associated with a higher risk of death overall in both sexes, but
the highest body mass index was also associated with a rise in risk in females. A low BMI was also linked with
certain cancers, for example in the lung and oesophagus. A higher body mass index was associated with a higher
risk of death due to ischemic heart disease. High blood pressure was also adversely linked to mortality, especially
from ischemic heart and cerebrovascular diseases. The childhood environment also appeared to play a role,
living in a city being associated with higher risk of mortality overall and from cancer. A high educational level
was found to decrease the risk of total death and of cancer, particularly the lung and liver.
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Introduction

The JACC study surveyed some information about
anthropometry and development history including
educational background, childhood living history, and
body height and weight. This section intended to examine
the association between development history and wide
range of health outcomes.

Materials and Methods

Information was obtained about anthropometry and
development history including educational background,
childhood living history, and body height and weight. The
sex-specific age adjusted hazard ratios and 95% confidence
intervals were calculated by the Cox proportional hazard
model.

Results

Body mass index

mass index also showed a higher mortality (HR=1.50).
The increased risks were observed among the subjects
with the lowest category of body mass index for
esophageal cancer in both sexes (HR=1.98 in males and
HR=4.08 in females), stomach cancer (HR=1.44 in
females) and cervical cancer (HR=2.45 in females),
compared with the subjects with the second lowest
category group of body mass index. For lung cancer, the
increasing risks were shown as body mass index decreased
in males (HR=0.38 in the highest category group, and
HR=1.35 in the lowest category group). Of particular note,
the risks for myeloid leukemia were substantially
increased in the highest category of body mass index in
both sexes (HR=7.55 in males and HR=4.66 in females).
A higher body mass index was associated with a higher
risk of death due to ischemic heart disease in both sexes
(HR=2.27 and HR=1.52, 95% ClI: 1.24, 1.85, in the first
and second highest category groups for males, and
HR=2.56 in the highest category group for females).
However, the increased risks of death due to
cerebrovascular disease were seen among the subjects

Body mass index was calculated by dividing bodywith the lowest category of body mass index in both sexes
weight (kg) by body height (1 In the present study, (HR=1.34in males and HR=1.77 in females).
subjects with the lowest body mass index had a higher
mortality among both sexes (HR=1.46 in males, andlood pressure
HR=1.60 in females), while female with the highest body Positive associations between blood pressure and
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Table 1. Continued. Age-adjusted Hazard Ratios and 95% Confidence Intervals(95% CI) According to
Anthropomorphic Measures, Blood Pressure, Childhood Environment and Educational Background in Males

Person Gall bladder cancer Pancreas cancer Lung cancer Prostate cancer
-years No HR(95%CI) No HR(95%CI) No HR(95%CI) No  HR(95%CI)

Height (cm)

<160 139,480 30 1.00 54 1.00 290 1.00 68 1.00

160-164 176,615 25 0.90 (0.53, 1.56) 81 1.59(1.12,2.26)**291 1.08 (0.91,1.27) 48 0.84(0.58,1.22)

165<= 233,489 12 0.46 (0.23,0.92)* 75 1.51(1.05,2.17)* 272 1.04(0.87,1.23) 42 0.84 (0.56 (1.25)
Weight (kg)

<55 1,056 29 1.00 74 1.00 345 1.00 64 1.00

55-62 202,818 22 0.75(0.43,1.33) 70 0.91(0.65,1.27) 325 0.90(0.77,1.05) 57 0.97 (0.68, 1.40)

63<= 211,498 16 0.74 (0.39, 1.40) 68 1.14(0.80,1.61) 208 0.73(0.61,0.88)** 39 0.98 (0.65, 1.49)
Weight at age 20 (kg)

<55 233,591 31 1.00 91 1.00 368 1.00 76 1.00

55-60 168,865 23 1.79(0.83,3.86) 60 0.96 (0.65,1.43) 291 1.13(0.94,1.37) 54 1.27(0.82,1.97)

6l<= 137,905 11 1.31(0.54,3.17) 54 1.27(0.85,1.91) 181 1.09(0.88,1.34) 28 0.98(0.59, 1.63)
BMI(kg/m2)

<18.5 26,247 6 1.18(0.50, 2.79) 18 1.22(0.74,2.01) 85 1.35(1.07,1.70)** 17 1.39(0.83,2.34)

18.5-24 417,705 51 1.00 157 1.00 672 1.00 107 1.00

25-29 97,094 7 0.70(0.32, 1.56) 32 1.02(0.70,1.50) 89 0.66(0.53,0.82)** 31 1.56 (1.04, 2.34)*

30<= 5,974 2 3.47(0.84,14.35) 1 0.54(0.07, 3.88) 3 0.38(0.12,1.18) 1 0.87(0.12, 6.29)
Blood pressure (mmHg)(SDP/DBP)

(>=180/>=100) 16,982 4 3.08(0.89,10.66) 4 0.84(0.29,2.42) 21 0.69(0.43,1.09) 7 1.60(0.68,3.77)

(160-179/95-99) 26,743 2 0.72(0.15, 3.53) 9 0.94(0.43,2.03) 39 0.66(0.46,0.94)* 13 1.23(0.61, 2.47)

(140-159/90-94) 111,154 18 1.73(0.71, 4.18) 46 1.28(0.78,2.10) 181 0.83(0.66, 13mB) 0.75 (0.43, 1.31)

(135-139/85-89) 81,786 10 1.49(0.56, 3.93) 49 2.20(1.35,3.57) *145 1.02 (0.81,1.29) 23 1.01(0.56, 1.83)

(100-134.<85) 111,612 7 1.00 25 1.00 159 1.00 22 1.00

SBP <100 148,079 24 NA 66 1.28(0.50,3.22) 247 0.82(0.51,1.31) 57 1.01(0.31,3.30)
Childhood living area(1)

cities >50,0000 62,353 4 0.70 (0.24, 2.05) 23 1.24(0.77,1.99) 93 1.20(0.95,1.52) 20 1.20(0.72,2.00)

cities <50,000 24,871 0 NA 7 1.10(0.50,2.41) 25 0.89(0.59,1.34) 4 0.72(0.26, 1.98)

villages 332,293 40 1.00 125 1.00 524 1.00 94 1.00

others 19,383 5 2.18(0.84, 5.66) 13 1.66(0.93,2.98)3 1.53(1.11,2.10)* 8 1.19(0.57, 2.49)
Childhood living area(2)

residential area 37,081 2 1.00 13 1.00 48 1.00 12 1.00

commercial industrial 9,701 2 2.19(0.27,17.57) 2 0.46(0.10,2.08) 21 1.41(0.83,2.37) 5 0.95(0.32,2.82)

others 15,570 0 NA 8 1.00(0.40,2.52) 24 0.97(0.57,1.64) 3 0.68(0.19, 2.44)
Educational background

<=15 282,372 51 1.00 119 1.00 532 1.00 101 1.00

16-18 188,814 10 0.45(0.21,0.96)* 69 1.29(0.90,1.85) 235 0.84(0.71}1.88) 0.87 (0.56, 1.34)

19<= 70,430 7 0.74(0.31, 1.74) 21 0.90(0.54,1.51) 89 0.73(0.58,0.93)* 18 0.88 (0.50, 1.50)

** p<0.01; *, p<0.05;"p<0.10 NA: not applicable

mortally were observed among both sexes. The HRs dfillages in their childhood. In addition, the risks of death
the subjects with blood pressurexdf80/100 mmHg were due to cancers are also higher in people who lived in large
1.47 in males and 1.67 in females, compared with thosaties in their childhood (HR=1.22 in males and HR=1.13
with blood pressure of less than 135/85 mmHg. This tren¢h females). In particular, cancers in rectum, liver,
was mainly derived from the association between bloodallbladder are associated with a childhood residential area
pressure, ischemic heart disease and cerebrovascukimong either males or females or both sexes. Furthermore,
diseases. When compared with the subjects with bloothen who lived in large cities in their childhood showed a
pressure of less than 135/85 mmHg, the HRs for théigher risk of death due to ischemic heart disease
subjects with a blood pressure0180/110 mmHg were (HR=1.37).

2.29 in males and 3.22 in females for death due to

ischemic heart disease, and 2.75 in males and 2.91 Educational background

females for death due to cerebrovascular diseases, marked In the present analyses, people with higher educational

effects. level had a decreased risk of total death in both sexes
(HR=0.87 and HR=0.77 in males and females,
Childhood living area respectively), and also men with a higher educational level

People who lived in large cities where population ishad a decreased risk of death due to cancers (HR=0.88).
more than 500,000 in their childhood had a higher risk offhe same trend was also seen for liver cancer and lung
mortality in both sexes (HR=1.22 in males and HR=1.0%ancer in men. In addition, the risk of cerebrovascular
in females) when compared those who lived in local areadiseases was also lower in the high education group
such as agricultural villages, fishing villages, or mountain(HRs=0.76 and 0.64, respectively).
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Yoshihisa Fujino

Table 1. Continued. Age-adjusted Hazard Ratiogsand 95% Confidence Intervals(95% CI) Anthropomorphic
Measures, Blood Pressure, Childhood Environment and Educational Background in Females

Person Gallbladder cancer Pancreas cancer Lung cancer Breast cancer Cervical cancer
-years No HR(95%CI) No HR(95%CI) No HR(95%CI) No HR(95%CI) No HR(95%CI)

Height (cm)

<149 240,390 40 1.00 83 1.00 97 1.00 26 1.00 11 1.00

149-153 277,753 24 0.72(0.43,1.21) 66 0.97 (0.69, 1.35) 86 1.04 (0.77,1.40) 38 1.21 (0.72,2.01) 14 1.15 (0.51, 2.59)

154<= 253,618 26 1.14 (0.67,1.94) 48 1.03(0.71,1.51) 68 1.18 (0.85, 1.65) 36 1.24 (0.72,2.12) 9 0.85 (0.33, 2.17)
Weight (kg)

<49 253,589 39 1.00 65 1.00 101 1.00 27 1.00 17 1.00

49-54 238,996 21 076 (0.44,1.31) 63 1.38 (0.97, 1.96)2 0.97 (0.71, 1.32) 24 0.89 (0.51, 1.56) 6 0.40 (0.15, 1.04)

55<= 293,197 33 1.07 (0.66,1.73) 73 1.42(1.01, 2.01)* 82 0.98 (0.72, 1.33) 46 1.36 (0.84, 2.22) 12 0.67 (0.31, 1.43)
Weight at age 20 (kg)

<47 340,041 45 1.00 95 1.00 123 1.00 46 1.00 21 1.00

47-52 196,397 17 0.72(0.38,1.34) 42 0.75(0.50,1.12) 54 0.86(0.59, 1.24) 24 1.15(0.62,2.12) 6 0.46 (0.17, 1.24)

53<= 205,986 21 0.85(0.47,1.53) 51 0.85(0.58,1.25) 55 0.86 (0.59, 1.24) 20 0.88 (0.46, 1.68) 7 0.52 (0.20, 1.35)
BMI(kg/m2)

<185 44995 6 0.94(0.40,2.19) 9 0.59(0.30,1.16) 25 1.39(0.91,2.13) 5 1.00 (0.40, 2.49) 5 2.45 (0'92, 6.56)

18.5-24 546,688 57 1.00 137 1.00 168 1.00 64 1.00 22 1.00

25-29 159,566 26 1.54 (0.96, 2.46)6 1.11 (0.79,1.56) 53 1.07 (0.78, 1.46) 25 1.30 (0.81, 2.08) 6 0.95 (0.38, 2.36)

30<= 16,384 1 0.56 (0.07,4.06) 4 0.90(0.33,2.46) 2 0.38(0.09, 1.56) 2 0.97 (0.23,4.01) 1 1.54(0.20, 11.5)
Blood pressure (mmHg) (SDP/DBP)

(>=180/>=100) 19,149 2 1.02(0.23,4.54) 4 0.76 (0.27, 2.15) 9 1.23(0.60, 2.51) 4 2.06 (0.70,6.05) 1 1.29 (0.15, 10.8)

(160-179/95-99) 32,695 9 2.42(1.02,5.72)* 11 1.01 (0.51,2..01) 16 1.10 (0.62,1.95) 2 0.61 (0.14,2.62) 0 NA

(140-159/90-94) 141,067 17 1.16 (0.56, 2.42) 57 1.26 (0.82,1.92) 58 0.99 (0.67, 1.45) 13 0.87 (0.43,1.75) 4 0.73(0.20, 2.57)
(135-139/85-89) 109,890 15 1.56 (0.75,3.26) 31 1.09 (0.68, 1.76) 26 0.67 (0.42,1.07) 14 1.18 (0.60, 2.30) 4 1.01 (0.29, 3.50)

(100-134/<85) 210,855 14 1.00 39 1.00 56 1.00 24 1.00 7 1.00
SBP <100 205,578 27 2.47 (0.74,8.21) 50 0.71 (0.22,2.29) 73 0.59 (0.20, 1.72) 33 NA 12 1.61 (0.33, 7.83)
Childhood living area(1)
cities >50,0000 17,260 13 1.17 (0.61, 2.27) 39 1.40 (0.95,2.08y 1.11 (0.75,1.64) 17 1.30(0.72,2.35) 5 0.96 (0.33, 2.75)
cities <50,000 40,111 9 2.50 (1.19,5.27)* 10 1.11 (0.57,2.15) 17 1.55 (0.92, 2%1)29 (0.50, 3.29) 3 2.03 (0.57, 7.19)
villages 433,296 44 1.00 114 1.00 129 1.00 49 1.00 17 1.00
others 36,928 4 0.98(0.34,2.81) 10 0.87 (0.45,1.68) 14 1.14(0.65,2.02) 4 0.97 (0.34,2.75) 1 0.71(0.09, 5.49)
Childhood living area(2)
residential 71,604 7 1.00 23 1.00 22 1.00 10 1.00 41.00
commercial/industrial 16,174 3 1.66 (0.42, 6.50) 8 1.31 (0.58, 2.96) 3 0.55(0.16,1.86) 2 0.91(0.19,4.17) 1 1.20(0.13,10.9)
others 29,483 3 1.13(0.28,4.53) 81.00(0.43,2.28) 12 1.31(0.63,2.73) 51.32(0.43,4.05) 0 NA
Educational background
<=15 414,399 55 1.00 110 1.00 159 1.00 61 1.00 19 1.00
16-18 295,208 27 0.82(0.48,1.40) 75 1.13(0.80,1.60) 67 0.66 (0.47,0.92)* 29 0.70 (0.41, 1.20) 11 0.80 (0.33, 1.92)
19<= 58,591 5 0.76(0.29,1.98) 9 0.69 (0.34,1.40) 16 0.85(0.49,1.46) 7 0.81(0.34,1.88) 2 0.68 (0.14, 3.18)

#Adjusted for age and area of study. ** p<0.01; * p<0/0250.10 NA: not applicable

Discussion

stomach cancer (Fujino et al., 2002), although the present

It is well known that body mass index is a strong nal did not show an iation between educational
indicator that related to morbidity and mortality, which ig analyses otshow any association between educationa
level and stomach cancer.

confirmed by the present findings. Further details which The association between childhood living area and

examined the association obesity and colon cancer veral health outcomes were observed in the oresent
(Tamakoshi et al., 2004) and cardiovascular disease (Cﬁle eral healih oulcomes were observe € prese

et al., 2005) were previously reported elsewhere. analyses, although there is no particular hypothesis that

Educational background is commonly used to meas,ur(renight cause these relationships. Probably, childhood

individual's socioeconomic status. It has been known thartes.ldentlal area may influence peopl.e S Ilfglong life styles,
ich may affect health outcomes in their adulthood. In

the association between socioeconomic status and healtn . . . : :
might be the result of a mixture of biological, lifestyle addition, epwronmental fact'ors mcludlr'lg foods, air and
behavioural, environmental, and social factors, althougIWater quality may also mediate people’s health.

several confounding factors and biases inherent in this
study limit the discussion about causality. We previouslyR
reported a detailed discussion about the association

between educational background and major cause of deathy; R |so H, Toyoshima H, et al (2005). Body mass index and
among the elderly population from the JACC study (Fujino  mortality from cardiovascular disease among Japanese men
et al., 2005). In addition, we also reported an inverse and women: the JACC stud§troke 36, 1377-82.

correlation between education level and death fronujino Y, Tamakoshi A, Iso H, et al (2005). A nationwide cohort

eferences(Non-JACC studies)
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