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[ Abstract] Objective To examine the association between body mass index (BMI) and mortality as
well as the effect of age on it among middle-aged and elderly men in urban area of Shanghai. Methods A
total of 18 244 male subjects aged 45-64 years resided in urban area of Shanghai were enrolled in the study
during January 1, 1986 through September 30, 1989, and were actively followed under annual visits. ‘Cox
proportional hazards model’ was used to estimate the relative risks( RR). Results By the end of the
follow-up process in 2002, a total number of 235 762 person-years was accumulated in the cohort, with an
average of 12.9 years per subject. A total number of 3365 deaths including 1381 from cancer and 1165
from cardio- and cerebro-vascular diseases(CVD), was identified during the follow-up period. Compared
with those under normal BMI(BMI 18.5-23.9), the RRs of death for all causes of death among groups at
low BMI(BMI< 18.5), overweight(BMI 24-27.9) and obesity(BMI==>28) were 1.20, 1.12 and 1.61,
respectively, among non-smokers after adjustment for age, alcohol consumption and level of education.
After excluding the numbers observed during the first 5 years of follow-up, the corresponding RRs became
1.01, 1.12, and 1.75, respectively. The risk of deaths from colon cancer or CVD increased along with the
increase of BMI, while the risk of non-cancer and non-CVD deaths, mostly deaths from infectious diseases,
increased significantly in the group of low BMI. Among those aged =255 years at baseline survey, the risk
for all causes of death increased more significantly with those having obesity. However, among those who
were younger than 55 years of age, no significant correlation between BMI and overall mortality was
noticed. Conclusion A positive relationship between obesity and total mortality was observed in the
middle-aged and elderly men in urban Shanghai. The association was more obvious among the elderly while
the risk of deaths from colon cancer or CVD rose along with the increase of BMI. The risk of death from
infectious disease increased significantly in the group with low BMI.
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K¥ 10.8 64.0 22.3 2.9 100.0

2.BMI 5 BT KR AL AT AT TR,
BMI 58T 2“U'BXR, FREHITTFE X (M
SHBRE, P<0.05), HARNRMEHE B, X F
“UBXRBS MEBRBRRADE, MAEESR
KK P<0.05,1& BMI 4 B EAMALHHLN RR
A 5161.20. 1. 12F01.61(FK 2), EARMEHE P
AR REV AR 2 7 2 B, TERE DT FF 8RO K 5 4E L
ik BMI 4 SALT-fER B & & 75 L RFE T T 1R
Bk SAEWRG, K BMI 4 BIET-ERHEE F
B, RR {H1.01, MiALBEA BB T- R HEF S E A



-+ 39 -

BT ¥ 42 2005 4E 6 B4 26 %% 6 1 Chin ] Epidemiol, June 2003, Vol. 26, No. 6

B8, RR HHN1.75(F 3),

3.BMI 5ARRISEHE LR :BMI 5 %M g S 4k
FET- WA B R (HIE AL 0¥ KB BMI 5
hmE T HEBE FME(KEBHERE, P<
0.05) , FERRMAE F X E R R . HEHM
AEREZH RR 403 H1.37F03.18(F 2.3); AR

HESFHBRREF Nk S £ REE, BEAT R
Btk B BMI KT A B % (k 3); KRR
s R BERRE B E S BMI B B E CHK (R
EEFERFIH), BMI 50N ERKBATHE 2
EHR(REBEKER, P<0.05),/& BMI 4 . BE
HFAE B4 RR 4 51°80.84 .1.23F11.60; FEA K

£2 EHMERRTRARELS BMIKEHER
= BMI 44 (kg/m?)
<18.5 18.5~* 24~ >28
BT
2BAFY FET- K (BET- %) * 370(1602.4) 2106(1397.7) 747(1385.0) 142(1712.7)
RR {H(95% CI)** 1.15(1.03~1.29) 1.00 1.02(0.94~1.11) 1.25(1.06~1.48)
PN 3kl T B (FET ) 103(1158.8) 628(990.8) 291(1120.8) 66(1631.5)
RR {8(95% CI)* 1.20(0.97~1.47) 1.00 1.12(0.98~1.29) 1.61(1.25~2.07)
% K 20 LTI (FETE) 267(1886.2) 1478(1693.9) 456(1626.6) 76(1774.3)
RR {H(95% CI) 1.13(0.99~1.29) 1.00 0.97(0.77~1.06) 1.06(0.84~1.33)
S R FE T (ICD-9: 140 ~208)
ES FET- BB (FETE) 142(618.9) 906(601.1) 279(517.3) 54(650.1)
RR {(95% CI) 1.03(0.86~1.23) 1.00 0.90(0.79~1.03) 1.13(0.86~1.49)
EN 3k ET-HIE(FE- %) 30(337.5) 230(363.0) 85(327.3) 16(386.2)
RR {8(95% CI) 0.96(0.65~1.40) 1.00 0.90(0.70~1.16) 1.08(0.65~1.79)
AR A FRTHIB(FETH) 112(797.6) 676(774.5) 194(691.8) 38(886.9)
RR {H(95% CI) 1.04(0.85~1.28) 1.00 0.90(0.77~1.06) 1.16(0.84~1.61)
B (ICD-9:151)
27 T HE (L) 29(125.5) 147(97.5) 56(103.8) 12(139.4)
RR {(95% CI) 1.31(0.88~1.96) 1.00 1.09(0.80~1.48) 1.51(0.84~2.72)
TR 48 21 T BB (FET- %) 5(55.7) 50(78.9) 17(65.2) 5(119.6)
RR {8(95% CI) 0.72(0.29~1.82) 1.00 0.82(0.47~1.42) 1.48(0.59~3.71)
% 0 4 BB (FET-R) 24(170.6) 97(111.0) 39(139.3) 7(158.9)
RR {#(95% CI) 1.57(1.00~2.45) 1.00 1.26(0.87~1.82) 1.51(0.70~3.26)
e T (ICD-9:153)
2% A (GER) 2(8.5) 36(24.0) 16(29.7) 4(46.1)
RR {H(95% CI)™ 0.37(0.09~1.55) 1.00 1.23(0.68~2.23) 1.98(0.70~5.57)
%A SRR (FET-3) 0 14(22.3) 8(30.8) 3(71.9)
RR {(95% CI)™ - 1.00 1.37(0.57~3.26) 3.18(0.91~11.13)
% 48 41 T BIB(FEE) 2(13.9) 22(25.3) 8(28.6) 1(21.7)
RR {8(95% CI) 0.57(0.13~2.42) 1.00 1.14(0.51~2.57) 0.95(0.13~7.05)
o> 8 1 AR BB T (ICD-9: 390 ~ 459)
2% T BB (FET-R) 90(387.7) 707(469.7) 306(567.3) 62(758.5)
RR {H(95% CI)™ 0.84(0.67~1.05) 1.00 1.23(1.08~1.41) 1.60(1.23~2.07)
AR FET-FB(FET-%) 24(270.1) 220(347.4) 136(523.8) 37(931.8)
RR {8(95% CI)* 0.80(0.52~1.22) 1.00 1.49(1.20~1.85) 2.52(1.78~3.58)
I 4R A BB OGETR) 66(463.3) 487(558.6) 170(606.0) 25(592.5)
RR {H(95% CI) 0.85(0.65~1.09) 1.00 1.10(0.92~1.30) 1.06(0.71~1.58)
S Fib 7 Lo i OB AR BT T
2BA\F T F (LT E) 138(595.8) 493(326.9) 162(300.4) 26(304.2)
RR {H(95% CI)™* 1.84(1.52~2.22) 1.00 0.93(0.78~1.11) 0.97(0.65~1.43)
N3 FET- R (FET-%R) 49(551.1) 178(280.4) 70(269.7) 13(313.6)
RR {8(95% CI)™*? 1.98(1.44~2.72) 1.00 0.95(0.72~1.25) 1.13(0.64~1.99)
%R 4 FET-HIE(FET- %) 89(625.3) 315(360.7) 92(328.9) 13(294.9)
RR {H(95% CI)™* 1.77(1.40~2.25) 1.00 0.92(0.73~1.16) 0.85(0.49~1.48)
Lot 33 3ot A
2BAF T (%) 76(326.0) 203(134.7) 50(92.8) 7(80.2)
RR{H(95% CI)** 2.47(1.90~3.22) 1.00 0.70(0.51~0.95) 0.62(0.29~1.32)
N3 TR (FET-H) 26(293.4) 75(117.7) 16(61.5) 4(93.4)
RR {H(95% CI)™* 2.55(1.63~4.00) 1.00 0.51(0.30~0.88) 0.80(0.29~2.20)
TR AR 2R BB (FET-%) 50(347.8) 128(146.9) 34(121.7) 3(67.0)
RR {8(95% CI)™* 2.46(1.77~3.41) 1.00 0.84(0.57~1.22) 0.49(0.15~1.52)

* S # FRAFETER(0 HANE), BLAFIBE AFEFFRHA(LS5.55~ .60~ .65~ .270 Z )3 HAKEL; & RREAELNI
F)(n=18244) ABMHA(n=7787) BMH(» =10 457)FHEFR BRXRERLAHRETEE A0S AMRMNAFEHAETEXEHEE;
A GEREE TR R R SRR (ICD-9:011,070,480 ~ 487,490~ 491,571) ; # H#EBAE P<0.05; $ #LBIARE P<0.01
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#®3 AFWRMEHF BMIKEAEARFE R B 5 ST EAREERHXR
- BMI 434 (kg/m?)
<18.5 18.5~" 24~ >28
BEET
BT ] < S 4E FET- IR (FeT-%)* 37(1113.0) 148(626.9) 70(711.5) 12(770.7)
RR fH(95% CI)* 1.80(1.26~2.59) 1.00 1.14(0.86~1.51) 1.17(0.65~2.12)
B 15 B ] =25 4R piAg’iL (¢ AnE )] 66(1181.6) 480(1211.0) 221(1366.8) 54(2106.2)
RR fH(95% CI)* 1.01(0.78~1.30) 1.00 1.12(0.95~1.31) 1.75(1.32~2.32)
PR FE TS (ICD-9:140 ~208)
B 7 B 6] < 5 4R T HIB(GET-E) 13(389.8) 54(229.8) 20(203.6) 1(56.7)
RR {8(95% CI) 1.72(0.94~3.15) 1.00 0.89(0.53~1.49) 0.27(0.04~1.93)
Bl B B =5 4 Atk (CiAnE ) 17(300.7) 176(443.4) 65(402.8) 15(591.3)
RR fH(95% CI) 0.72(0.44~1.18) 1.00 0.91(0.68~1.20) 1.35(0.80~2.29)
BT (ICD-9:151)
B 5 B ] < 5 4F T B (FET= %) 2(57.9) 19(81.3) 2(19.8) 1(56.7)
RR {H(95% CI) 0.75(0.18~3.25) 1.00 0.25(0.06~1.09) 0.70(0.09~5.28)
BB ) =5 4 B (FET-R) 3(53.0) 31(78.2) 15(92.4) 4(156.5)
RR {8(95% CI) 0.70(0.22~2.31) 1.00 1.17(0.63~2.18) 2.00(0.70~5.67)
T (ICD-9:153)
Bl I E) < 5 4E TR OGET %) 0 1(4.3) 1(10.4) 0
RR fH(95% CI) - 1.00 2.64(0.16~43.88) -
B AR B =5 TR (FE &) 0 13(33.1) 7(43.3) 3(120.2)
RR {t(95% CI)™ - 1.00 1.29(0.51~3.22) 3.39(0.96~11.97)
£ 148 95 FE T (1CD-9 :390 ~ 459)
Bl B[R] <5 4F BB (FET-H) 8(235.8) 52(220.3) 31(315.6) 9(598.8)
RR 1H(95% CI)™ 1.10(0.52~2.32) 1.00 1.43(0.92~2.23) 2.50(1.23~5.08)
B VTR EI =5 4F FET-HI LT &) 16(288.2) 168(424.5) 105(648.9) 28(1075.2)
RR fH(95% CI)* 0.70(0.42~1.17) 1.00 1.51(1.18~1.93) 2.54(1.70~3.79)
A fir 92 0> fid 1L % 9 S T
Pl D B IR} < 5 4R T BB (GET-HE) 16(487.4) 42(176.9) 19(192.4) 2(115.2)
RR {H(95%CI)™* 2.79(1.57~4.98) 1.00 1.09(0.64~1.88) 0.70(0.17~2.90)
Bl B[] =5 4F TR (FETER) 33(592.7) 136(343.2) 51(315.1) 11(439.7)
RR {H(95% CI)™*® 1.73(1.18~2.53) 1.00 0.91(0.66~1.25) 1.28(0.69~2.37)
B R IE T
BEVT R R <5 4 TG GET- %) 9(271.2) 25(104.8) 6(60.0) 0
RR fH(95% CI)™ 2.69(1.25~5.78) 1.00 0.58(0.24~1.41) -
B 7 B 6] =5 4F FETHBGET-R) 17(305.4) 50(126.1) 10(61.7) 4(149.4)
RR {H(95% CI)** 2.48(1.43~4.31) 1.00 0.48(0.25~0.95) 1.24(0.45~3.45)

A RR EWHEFH BRABERABHERE; KRFEX2
R4 BELAENFEDE BMIKFSEETRR

BMI 44 (kg/m?)
A ® <18.5 18.5~" 24~ =28
ESINT
45~ % TR GGETER)* 77(787.0) 489(701.1) 161(678.5) 18(651.5)
RR {E(95%CI)* 1.12(0.88~1.42) 1.00 0.99(0.83~1.18)  0.91(0.57~1.46)
55~ % FET PR (FET-%R) 98(1551.2) 620(1435.3) 216(1325.2) 55(2028.8)
RR {8(95%CI)* 1.09(0.88~1.34) 1.00 0.96(0.82~1.12) 1.44(1.09~1.90)
60~ 64 % FET-HIER (FET-R) 195(3020.3) 997(2559.1) 370(2682.8) 69(3124.6)
RR {6(95%CI)* 1.21(1.04~1.41) 1.00 1.08(0.96~1.22) 1.25(0.98~1.59)
R AR R R BE DT T R A3k 5 4EVER
45~ % A ETE) 13(334.5) 111(363.6) 54(477.4) 3(207.8)
RR {8(95%CI) 0.98(0.55~1.75) 1.00 1.27(0.92~1.76)  0.51(0.16~1.61)
55~ % T HIE T R) 18(781.3) 137(767.4) 55(705.9) 23(1817.1)
RR {8(95%CI)™ 1.01(0.62~1.65) 1.00 0.94(0.69~1.29) 2.50(1.60~3.89)
60~64 % FET-HIE(FET-R) 35(1453.3) 232(1513.7) 112(1775.6) 28(2828.6)
RR {H(95%CI)™ 1.00(0.70~1.42) 1.00 1.16(0.93~1.46) 1.81(1.22~2.68)

# WAL R(10 ANE) B EREAELESERH(<55.55~ .60~ .65—.270 2 ) A AEEE; & RREAASREEFIREF
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EYORE (K 3), XMBHENHE . B E ML
i 1 B B 2 A, oAl IR ST T 5 BMI £ )7 TE
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X, BRI AR BAE F S, X FEA
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TR, X 5 DA AR BB B 9% 45 3R R fth — LB B R
g - R EE R R
BRI TG R A M R . AE AR AR b 5 R B
WHRIK S ERBE SR IFRE  HEREH

HB—BFIE BT I 1 — 5 W E o R
PG BE T fE B T 00 T 3E R BE 52 2 5 IR T IR A R
SEEETHRMBEIIERNEZW, TR SKE
ok OLIREN R L SN § A R 4
e

AR ERERN BMI SRRT-XRE#
W, 4 Calle %517 47 19 BA 5 BF 5 % BRAF 48 4 K, 5T
T- RR fHFE BMI 3 LA WA, R RFR
ARRRER =SS P ABPOFELRDER, 5B
SEHRERFEZEANT BMI ST L20MRK, W0
FEE—TE>65 ¥ NP HATHSIBE R KA E
—IRLE>55 % AREPHEAT R BAIIBER"Y , R it A
KA REREHEN>60 P AR HER LA
e MR ARKAENSFERAF LR, Bms L
R JLIRF 5E % 52 B4R 0 2 0 AT B

ERFROARZHET - ELHAETNER
MAEREREHFREMNS ARKS . ATEKRIR
R EZ IR, E B ERARR X B &5
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