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Fresh Fruit Intake and Long-term Risk of Esophageal
Cancer Among Male Smokers:Finding from the Linxian

Nutrition Intervention Trials After 30 Years of Follow Up
LIANG He,WANG Shao-ming, YANG Zhao,et al.

(National Cancer Center/Cancer Hospital ,Chinese Academy of Medical Science and Peking Union

Medical College, Beijing 100021, China)

Abstract: [ Purpose |To investigate the long-term risk of esophageal cancer for fresh fruit consump-
tion in male smokers in Linxian. [Methods] A cohort of 8862 male smokers participated in the
Linxian Nutrition Intervention Trial (NIT) from March to May 1985 and followed up till December
31,2015 with a median of 31.79 years of observation. The primary endpoint was death of esophageal
cancer, hazards ratio and 95% confidence interval were calculated using Cox proportional hazard
model for fresh fruit consumption. [Results]A total of 891 esophageal cancer deaths occurred during
followed-up. The 30-year cumulative mortality rates of esophageal cancer in the population with
different frequency of fresh fruit intake were 21.91% ,16.48% ,14.08% ,11.03% ,12.09% respec-
tively,and with the increased frequency of intake of fresh fruits,the tendency of 30-year cumulative
mortality rates was decreasing (x*=175.58,P<0.001). As compared with participants who never or
rarely consumed fresh fruit, the risk of esophageal cancer death in participants who consumed fresh
fruit monthly, 1~3 times/week ,4~6 times/week and daily were decreased by 27% (HR=0.73,95%
CI:0.61~0.87),39% (HR=0.61,95%CI1.:0.50~0.75) ,49% (HR=0.51,95%CI1:0.35~0.73 )and 49%
(HR=0.51,95%C1:0.35~0.75) ,respectively. After age,sex,region,BMI,education,drinking histo-
ry,family history and intervention factors were adjusted,the risk of esophageal cancer death de-
creased by 13%(HR=0.87,95%CI:0.75~1.00) among those who had fresh fruit intake more than
once a week ,especially among those who lived in plain area(HR=0.78,95%CI:0.63~0.96) or had no
history of drinking(HR=0.82,95%CI:0.68~0.99). [ Conclusion | Higher intake of fresh fruit is proba-
bly associated with a lower risk of esophageal cancer death in male smokers in Linxian.
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Table 1 Distribution of the frequency of fresh fruit consumption among baseline characteristics in Linxian Nutrition
Intervention Trial Cohort

Frequency of fresh fruit consumption

Covariates None Monthly 1~3 times/week 4~6 times/week Daily X P
(N=1449) (N=4197) (N=2425) (N=413) (N=378)

Age(years)
<50 338(23.33)  1535(36.57) 1057(43.59) 217(52.54) 182(48.15)
50~59 515(35.54)  1559(37.15) 857(35.34) 137(33.17) 138(36.51) 328.02 <0.001
=60 596(41.13)  1103(26.28) 511(21.07) 59(14.29) 58(15.34)

Region
Plain area 527(36.37)  2433(57.97) 1402(57.81) 231(55.93) 157(41.53) 24554 <0.001
Mountain area 922(63.63)  1764(42.03) 1023(42.19) 182(44.07) 221(58.47)

Body mass index(kg/m?)
<24.0 1322(91.24)  3749(89.33) 2141(88.29) 347(84.02) 325(85.98)
24.0~27.9 124(8.56) 426(10.15) 258(10.64) 63(15.25) 49(12.96)  32.39 <0.001
=28.0 3(0.21) 22(0.52) 26(1.07) 3(0.73) 4(1.06)

Education
None 420(28.99) 787(18.75) 394(16.25) 54(13.08) 65(17.2)
Primary education 856(59.08)  2615(62.31) 1508(62.19) 249(60.29) 212(56.08) 24703 <0.001
>Primary education 103(7.11) 560(13 34) 450(18 56) 96(23.24) 88(23.28)
Unknown 70(4.83) 35(5.60) 73(3.01) 14(3.39) 13(3.44)

Drinking
No 1015(70.05)  2322(55.33) 1265(52.16) 177(42.86) 161(42.59) 187.37 <0.001
Yes 434(29.95)  1875(44.67) 1160(47.84) 236(57.14) 217(57.41)

Family history of cancer
No 965(66.6)  2652(63.19) 1538(63.42) 264(63.92) 250(66.14) 654 0162
Yes 484(33.4)  1545(36.81) 887(36.58) 149(36.08) 128(33.86)

Intervention factors
Factor A 728(50.24)  2110(50.27) 1215(50.1) 204(49.39) 197(52.12) 129 0862
No factor A 721(49.76)  2087(49.73) 1210(49.9) 209(50.61) 181(47.88)
Factor B 728(50.24)  2110(50.27) 1215(50.1) 204(49.39) 197(52.12) 067 0955
No factor B 721(49.76)  2087(49.73) 1210(49.9) 209(50.61) 181(47.88)
Factor C 744(51.35)  2115(50.39) 1176(48.49) 192(46.49) 188(49.74) 544 0245
No factor C 705(48.65)  2082(49.61) 1249(51.51) 221(53.51) 190(50.26)
Factor D 728(50.24)  2134(50.85) 1167(48.12) 208(50.36) 182(48.15) 513 0275
No factor D 721(49.76)  2063(49.15) 1258(51.88) 205(49.64) 196(51.85)

Note: factor A :retinol,Zinc ;factor B:riboflavin niacin;factor C:ascorbic acid,molybdenum;factor D:selenium, -carotene, Vitamin E.
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Note : X-axis represented the frequency of fresh fruit consumption:none,monthly, 1~3 times/week ,4~
6 times/week and daily;dash line represented the linear tendency of hazard ratios,and the vertical

lines represented upper or lower 95% confidence intervals.

Figure 1 Tendency of long-term risk of esophageal cancer death according to the

level fresh fruit consumption
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Table 2 Hazard ratios and 95% confidential intervals according to baseline characters

Frequency of fresh fruit consumption

Covariates None Monthly 1~3 times/week  4~6 times/week Daily X P
(N=1449)  (N=4197) (N=2425) (N=413) (N=378)
Unadjusted 1 0.73(0.61~0.87) 0.61(0.50~0.75)  0.51(0.35~0.73)  0.51(0.35~0.75)  9.70 0.02
Adjusted 1 0.91(0.76~1.09) 0.83(0.68~1.02)  0.75(0.52~1.08)  0.73(0.50~1.08)  3.01 0.39
Age(years)
<50 1 0.76(0.53~1.09) 0.72(0.49~1.07)  0.83(0.47~1.45) 0.43(0.21~0.90) 291 0.41
50~59 1 0.96(0.73~1.27) 0.83(0.61~1.14)  0.59(0.32~1.10)  0.83(0.48~1.46)  3.57 0.31
=60 1 0.96(0.70~1.31) 0.95(0.66~1.36)  0.81(0.35~1.89)  1.22(0.56~2.67)  0.58 0.90
Region
Plain area 1 0.97(0.71~1.32) 0.83(0.59~1.16)  0.40(0.20~0.82)  0.67(0.33~1.37)  8.59 0.04
Mountain area 1 0.86(0.68~1.07) 0.84(0.65~1.09)  1.06(0.69~1.61)  0.75(0.47~1.18)  1.69 0.64
Body mass index(kg/m?)
<24.0 1 0.87(0.72~1.04) 0.82(0.66~1.00)  0.81(0.57~1.17)  0.67(0.44~1.01)  1.94 0.58
24.0~27.9 1 2.07(0.87~4.92) 1.41(0.53~3.74) - 2.53(0.70~9.15) 191 0.59
=28.0 1 - - - - 0.00 1.00
Education
None 1 0.85(0.60~1.20) 0.71(0.47~1.08)  1.29(0.63~2.62)  1.14(0.56~2.33)  3.56 0.31
Primary education 1 0.92(0.73~1.16) 0.83(0.64~1.07)  0.62(0.38~1.00) 0.70(0.43~1.16)  4.44 0.22
> Primary education 1 1.05(0.46~2.38) 1.18(0.51~2.69) 1.31(0.45~3.79) 0.50(0.13~1.97)  2.23 0.53
Unknown 1 0.93(0.39~2.23) 0.92(0.32~2.63) - 0.61(0.07~5.05)  0.17 0.98
Drinking
No 1 0.86(0.69~1.07) 0.74(0.57~0.96)  0.74(0.45~1.21)  0.73(0.42~1.27)  2.03 0.57
Yes 1 1.03(0.74~1.44) 1.02(0.71~1.45) 0.82(0.47~1.43)  0.80(0.46~1.41)  1.74 0.63
Family history of cancer
No 1 1.02(0.81~1.30) 0.96(0.73~1.26)  0.90(0.57~1.44)  0.75(0.44~1.28)  1.82 0.61
Yes 1 0.77(0.59~1.02) 0.69(0.50~0.94)  0.58(0.32~1.03)  0.70(0.40~1.22)  1.73 0.63
Intervention factors
Factor A 1 1.03(0.79~1.34) 0.95(0.71~1.28) 0.91(0.56~1.49)  0.91(0.54~1.52)  0.76 0.86
No factor A 1 0.80(0.63~1.03) 0.72(0.54~0.96) 0.61(0.35~1.06) 0.57(0.31~1.02)  2.89 0.41
Factor B 1 0.88(0.69~1.12) 0.74(0.56~0.98)  0.58(0.34~1.02) 0.57(0.32~1.01)  5.68 0.13
No factor B 1 0.94(0.72~1.22) 0.93(0.70~1.25)  0.93(0.57~1.51)  0.92(0.54~1.56)  0.01 1.00
Factor C 1 0.84(0.65~1.08) 0.76(0.57~1.02)  0.75(0.45~1.25) 0.65(0.37~1.12)  1.44 0.70
No factor C 1 0.99(0.76~1.28) 0.91(0.68~1.21)  0.76(0.45~1.27) 0.83(0.48~1.42)  1.75 0.63
Factor D 1 0.93(0.72~1.21) 0.79(0.58~1.06)  0.74(0.44~1.24) 0.71(0.41~1.24)  3.07 0.38
No factor D 1 0.89(0.70~1.14) 0.87(0.66~1.15)  0.77(0.46~1.29) 0.76(0.44~1.30)  0.69 0.88

Note :adjusted covariates included age(<50,50~59,=60),sex(male,female) ,region (plain area,mountain area) ,body mass index(BMI,<24.0,24.0~
27.9,=28.0kg/m?) ,education level (none, primary school ,middle school and above ,unknown) ,smoking(yes,no) and drinking(yes,no).
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Table 3 Long-term risk of esophageal cancer death among
those subjects whose fresh fruit consumption were=1
times/week according to baseline characters

Frequency of fresh fruit
consumption (<1 time/week vs

Covariates =1 times/week)
HR 95%CI
Unadjusted 0.74 0.65~0.85
Adjusted 0.87 0.76~1.00
Age (years)
<50 0.87 0.68~1.11
50~59 0.82 0.66~1.02
=60 0.98 0.75~1.29
Region
Plain area 0.78 0.63~0.96
Mountain area 0.95 0.95~1.14
Body mass index (kg/m?)
<24.0 0.89 0.77~1.03
24.0~27.9 0.69 0.40~1.20
=28.0 1.00 0.06~15.99
Education
None 0.91 0.66~1.23
Primary education 0.84 0.70~1.00
>Primary education 1.05 0.68~1.61
Unknown 0.76 0.35~1.62
Drinking
No 0.82 0.68~1.00
Yes 0.93 0.76~1.15
Family history of cancer
No 0.91 0.76~1.10
Yes 0.82 0.66~1.02
Intervention factors
Factor A 0.92 0.76~1.12
No factor A 0.81 0.66~0.99
Factor B 0.77 0.63~0.94
No factor B 0.98 0.80~1.19
Factor C 0.85 0.69~1.04
No factor C 0.89 0.73~1.08
Factor D 0.81 0.66~1.00
No factor D 0.92 0.76~1.12
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