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Risk Factors of Esophageal Squamous Cell Carcinoma in
Three Non-High Prevalence Regions of Esophageal Can-

cer in China
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Abstract: [ Purpose ] To explore the effects of the major risk factors of esophageal squamous cell
carcinoma (ESCC) in three non-high prevalence regions of esophageal cancer in China. [ Methods ]
We performed a population-based cohort of 32 446 individuals,aged 40 to 69 years from three re-
gions of non-high prevalence of esophageal cancer in three provinces of Jiangsu,Shandong and
Henan of China. Cox proportional hazards regression analysis was conducted to estimate the poten-
tial factors with risk of ESCC. [Results] A total of 32 446 participants were recruited in this study
at baseline, with male/female ratio of 1:1.34,and the average age of (53.22+8.10) years. The preva-
lence of current cigarette smoking and current alcohol drinking was 21.91% and 18.23% ,respec-
tively. During an average 5.01 years of follow-up,247 participants developed ESCC and the inci-
dence density of ESCC was 150.19/100 000 person-years. Multivariate Cox regression analysis
showed that ages (for 50s,HR=4.78,95%CI.2.84~8.04 ;for 60s,HR=10.04,95%CI.6.03~16.70),
males (HR=1.43,95%CI:1.05~1.94),those who had family history of upper gastrointestinal cancer
(HR=1.95,95%Cl1:1.48~2.58) and had clinical symptoms of esophageal warning symptoms (HR=
1.74,95%ClI :1.30~2.34) were more prone to ESCC. In addition, current smoker (HR=1.49,95%CI;
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1.09~2.03), those who had BMI<22kg/m* (HR=1.31,95%CI:1.01~1.71),lower intake of fresh fruit
(HR=1.33,95%Cl1:1.01~1.76),and higher intake of pickled food (HR=1.45,95%CI:1.12~1.88)
were more likely to develop ESCC. [Conclusion] Ages,males,family history of upper gastrointesti-
nal cancer, esophageal warning symptoms, smoking,less BMI, higher intake of pickled food are the
risk factors of ESCC,while,higher intake of fresh fruit is the protective factor of ESCC.
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Table 1 Baseline characteristics of the entire cohort participants and
participants who developed esophageal squamous cell carcinoma (% )

UL 3(Table 3), Z5R Bxw, Sy B
P B I A g R S s AR

Variables Cohort participants ESCC cases

o F R BMI<22kg/m?, K B4 A <1 WK/

(N=32446) (N=247)
Age (mean+SD, years) 53.22+8.10  59.94+6.19
Gender
Men 13877 (42.77) 142 (57.49)
Women 18569 (57.23) 105 (42.51)
Nationality
Han 32230 (99.34) 247 (100)
Others 214 (0.66) 0
Missing 2
Education
No more than primary high school 19874 (61.27) 195 (78.95)
Junior high school and above 12565 (38.73) 52 (21.05)
Missing 7
Family history of UGI cancer
No 26608 (82.01) 163 (65.99)
Yes 5838 (17.99) 84 (34.01)
Cigarette smoking
No 25338 (78.09) 146 (59.11)
Yes 7108 (21.91) 101 (40.89)
Alcohol drinking
No 26532 (81.77) 175 (70.85)
Yes 5914 (18.23) 72 (29.15)
BMI
<22 8930 (27.52) 85 (34.41)
=22 23516 (72.48) 162 (65.59)

<0.0001  JAFH MEHIEWEA =1 WEE DA
<0.0001 5 G 45 EoRhE Ik (Fr i R e /7
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3.78 £ (HR=4.78,95%CI:2.84~8.04) Fl
9.04 ff (HR=10.04,95%CI.6.03~16.70) ,
M R 0 R KU S 2 PR 1.43
5 (HR=1.43,95%C1:1.05~1.94), & A I
T A T 8 U 1 e TR IR s 3 e AL
Xt BRZHL Y 1.95 % (HR=1.95,95%CI : 1.48~
2.58), IETE WM E B A i i XU
Fe Ak W MR & = 49% (HR =1.49,95% CI .
1.09~2.03)., 5 BMI=22kg/m> ABEMI L,
BMI<22kg/m? A HF £ 0l 9 4 i XU 184 1

0.2003

<0.0001

<0.0001

<0.0001

<0.0001

0.0158

Notes : ESCC : esophageal squamous cell carcinoma; UG :upper gastrointestinal

Table 2 Incidence of esophageal squamous cell carcinoma among the cohort

population
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Mean ages at baseline Ages of diagnosis  Follow—up

1 £ 8 95 98 A i AUBR 38 33%
(HR=1.33,95%CI:1.01~1.76) ; fif§

Incidence density
(1/10° person years )

(years) of ESCC (years) (person years) (Cases
Total(n=32446) 62.28+6.80 164460.12 247
Age group
40~49(n=12326) 48.87+3.57 62799.93 17
50~59(n=12061) 57.64+3.55 60988.95 91
60~69(n=8059) 66.95+3.79 40671.23 139
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Note : ESCC ; esophageal squamous cell carcinoma
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Table 3 Association between potential variables and esophageal squamous

cell carcinoma in univariate analysis

Variables Participants ~ ESCC cases  Unadjusted HR
(n,%) (n,%) (95%CI)

Age(years)

40~49 12326(37.99) 17(0.14) 1

50~59 12061(37.17) 91(0.75) 5.52(3.29~9.27)

60~69 8059(24.84) 139(1.72) 12.04(7.27~19.95)
Sex

Women 13877(42.77) 105(0.57) 1

Men 18569(57.23) 142(1.02) 1.78(1.38~2.29)
Family history of UGI cancer

No 26608(82.01) 163(0.61) 1

Yes 5838(17.99) 84(1.44) 2.40(1.85~3.13)
Cigarette smoking

No 25338(78.09) 146(0.58) 1

Yes 7108(21.91) 101(1.42) 2.42(1.88~3.12)
Alcohol drinking

No 26532(81.77) 175(0.66) 1

Yes 5914(18.23) 72(1.22) 1.87(1.42~2.46)
BMI

=22 23516(72.48) 162(0.69) 1

<22 8930(27.52) 85(0.95) 1.36(1.04~1.76)
Frequency of fresh fruit intake

= 1/week 15073(46.46) 76(0.50) 1

<1/week 17373(53.54) 171(0.98) 1.92(1.47~2.52)
Frequency of pickled food intake

<1/week 23304(71.82) 140(0.60) 1

= 1/week 9142(28.18) 107(1.17) 2.02(1.57~2.61)
Esophageal warning symptoms

No 27969(86.20) 185(0.66) 1

Yes 4477(13.80) 62(1.38) 2.13(1.60~2.84)

Notes : ESCC ; esophageal squamous cell carcinoma; UGI:upper gastrointestinal
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Table4 Association between potential variables and esophageal

squamous cell carcinoma in multivariable analysis

Variables ESCC cases Adjusted HR
(n,%) (95% CI)

Age(years)

40~49 17 (0.14) 1

50~59 91 (0.75) 4.78 (2.84~8.04)

60~69 139 (1.72)  10.04 (6.03~16.70)
Sex

Women 105 (0.57) 1

Men 142 (1.02) 1.43 (1.05~1.94)
Family history of UGI cancer

No 163 (0.61) 1

Yes 84 (1.44) 1.95 (1.48~2.58)
Cigarette smoking

No 146 (0.58) 1

Yes 101 (1.42) 1.49 (1.09~2.03)
BMI

=22 162 (0.69) 1

<22 85 (0.95) 1.31 (1.01~1.71)
Frequency of fresh fruit intake

= 1/week 76 (0.50) 1

<1/week 171 (0.98) 1.33 (1.01~1.76)
Frequency of pickled food intake

<1/week 140 (0.60) 1

= 1/week 107 (1.17) 1.45 (1.12~1.88)
Esophageal warning symptoms

No 185 (0.66) 1

Yes 62 (1.38) 1.74 (1.30~2.34)

Notes : ESCC : esophageal squamous cell carcinoma;
UGI :upper gastrointestinal
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