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Case-control study on risk factors of esophageal cancer in residents in Danjiangkou City, Hubei
Province MEI Yue', WANG Wan-ping?, LIU Jun®, FAN Yi-gang®, WANG Rui-xue*, ZHANG Wei-huad®,
LIU Zhun', CHEN Dan" (1.Hubei Province Key Laboratory of Occupational Hazard Identification
and Control, School of Public Health, Wuhan University of Science and Technology, Wuhan, Hubei
430065, China; 2.Danjiangkou Center for Disease Control and Prevention, Danjiangkou, Hubei
442700, China; 3.Tongji Medical College of Huazhong University of Science and Technology,
Wuhan, Hubei 430030, China)

Abstract:

[Background] Esophageal cancer is a common malignant tumor of the digestive tract. The
incidence and mortality of esophageal cancer in Chinese residents are at a high level in the world,
which is extremely harmful to health. In Danjiangkou City, the incidence of esophageal cancer
ranks first among all tumors and is higher than that in other areas of Hubei Province in recent
years.

[Objective] We aims to evaluate the prevalence and risk factors of esophageal cancer in
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Danjiangkou City of Hubei Province, and provide scientific data for adopting effective measures against esophageal cancer.

[Methods] A total of 419 esophageal cancer incidents in 2015-2016 were collected from the Cancer Registry of the Danjiangkou City
Center for Disease Control and Prevention, and eventually 351 patients were included in the study after removing the patients that were
not contacted or did not complete the investigation on their own. According to sex and age of the patients, 351 healthy people with no
esophageal cancer were matched as a control group. To explore the risk factors of esophageal cancer, trained investigators conducted
a one-on-one interview with questionnaires. Chi-square test and conditional multivariate logistic regression analysis were used to
determine the main risk factors of esophageal cancer in Danjiangkou City, and adjusted population attributable risk and synthesized
population attributable risk of these factors were also calculated.

[Results] The incidence rate of esophageal cancer in residents in Danjiangkou City in 2015-2016 was 45.25/100 000 person-years.
Among the 419 registered cases, 67.78% were males, and 32.22% were females; 96.19% were >50 years old; 87.11% lived in rural areas
and towns. The main risk factors of esophageal cancer in residents in Danjiangkou City were identified as adverse psychological status
(OR=2.599, 95%Cl: 1.204-5.609), history of digestive diseases (OR=6.570, 95%Cl: 3.977-10.853), overeating habit (OR=2.379, 95%CI:
1.033-5.477), eating salted food and sauerkraut at least 3 times a week (OR=2.011, 95%C/: 1.111-3.639), and eating moldy food 1-2 times
a week (OR=3.906, 95%CI: 1.085-14.063). The adjusted population attributable risks of adverse psychological status, history of digestive
diseases, overeating habit, eating salted food and sauerkraut, and eating moldy food were 12.59%, 50.64%, 11.86%, 27.77%, and 5.87%
respectively. The synthesized population attributable risk for these risk factors was 70.42%.

[Conclusion] Adverse psychological status, history of digestive disease, overeating habit, and preference for salted food, sauerkraut and
moldy food may be the risk factors for esophageal cancer in residents in Danjiangkou City.

Keywords: esophageal cancer; risk factor; case-control study; population attributable risk
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Table 2 Comparison of basic information of esophageal cancer
case group and control group in Danjiangkou City

FSES 5515 (n=303) 4B (n=303)
Factor Case group  Control group

FIEE (B) (xes)

Average age (Years)

51 (8 /%)
Gender (Male/female)

XAIRE UNERIAT //NFIUE)
Education (Elementary school and
below/above elementary school)

SEIRIOR (B8 / RI8)

Marital status ( Married/single)

RENGEWN (4000 T AR LL
T /4000 TTARALL L)

Household per capita annual income
(Below 4000 YUAN RMB/above
4000 YUAN RMB)

BEIRE CURAX / FRER/
LX)

Residential environment (River
bank and lake area/plain and hills/
mountain area)

66.7+9.1 66.2+8.7 — —

212/91 212/91 = =
182/121 180/123 0.027 0.868

290/13 292/11 0.174 0.677

148/155 127/176 2.936 0.087

12/53/238 7/55/241  3.504 0.477

(%) B (Male) L (Female) 23t (Total)

A# S () AB A% A &%)

Number Proportion Number Proportion Number Proportion

Age (Years)

<40 4 1.41 0 0.00 4 0.95
40~50 8 2.82 4 2.96 12 2.86
50~60 75 26.41 34 25.19 109 26.01
60~70 118 41.55 48 35.56 166 39.62
>70 79 27.82 49 36.29 128 30.55
23t (Total) 284 67.78 135 32.22 419 100.00
ERE(1/BAE)

Incidence rate 59.22 29.99 45.25

(1/10° person-years)

2.2 —fR1E

JmHI4E (303 A) FIXTERLHE (303 A\) FEE 7514
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R (P=0.005) , HEMERERXE MUK (P<0.001) , #
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(1.033~5.477)], BAELVHBIXNBHERX LR R
[2.011 (1.111~3.639) ], BAHB 1A 2 XABLRY
[3.906 (1.085~14.063) 1o TL3K 4o
233 ABRHGKRE

&M LR XK logistic [0 )ATHiE HH R ER RN
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Table 3 Results of single factor analysis of risk factors for esophageal cancer in residents in Danjiangkou City from 2015 to 2016

FSES %1 (n=303) SHEE (n=303) ) p
Factor Case group Control group X
RRE = 2 Shia
%—(rﬁ;ﬁim\*? (mfﬂ/u /7RH) . 283/20 294/9 4.382 0.036
Family membership (Harmony/discord)
TRLEBRR (B/E)
241/62 286/17 29.475 0.001
Adverse psychological status (Yes/no) / / <
N 4ARVEEY
’ém’?”“ﬁﬁi (ﬁ/ %) 181/122 42/261 137.088 <0.001
History of digestive diseases (Yes/no)
.
Hq]ﬁg%ﬁfi (B/%) 53/250 28/275 8.907 0.003
Family history of cancer (Yes/no)
B soom REEZHRIR (5 /%)
5/298 3/200 0.507 0.477
Pollution source within 500 m of residence (Yes/no) / /
o N=i=] N> = ~
MAKEREW SR (B/T)
0/303 1/302 1.002 0.317
Contaminated drinking water source (Yes/no) / /
i 3, 3 éz |\
TRKRIR ( _Iﬁ_;ff@ﬁﬂ@k/ﬂ?ﬁ%ﬂ() 109/194 134/169 4.294 0.038
Source of drinking water (Treated tap water / non-tap water)
=FENT =S
== ,&@ (2/%) 187/116 168/133 2.171 0.141
Smoking (Yes/no)
JREE UNF 108/ KATFEF 10F/NMF205E 205K E)
Age of cigarette consumption (Less than 10 years/equal to or more than 10 years and less than 20 132/28/143 147/27/129 1.545 0.462
years/equal to or more than 20 years)
=07 NN = ~
REIE (/8) 188/115 174/129 1.345 0.246

Drink alcohol (Yes/no)

B (NF 105/ KRTFEF 10EN0TF 205 20ER ML)
Age of alcohol consumption (Less than 10 years/equal to or more than 10 years and less than 20 years/ 121/38/144 138/30/135 2.347 0.309
equal to or more than 20 years)

HERERTIR (B/5)

Eating too fast (Yes/no) 95/208 34/269 36.646 <0.001
iﬁiﬁgﬁiﬁﬁf/ﬁ%/@ 62/241 16/287 31.136 <0.001
txﬁ%é:;m@ ) 180/123 222/81 13.035 <0.001
Regular diet (Yes/no)

Eﬁié;:tiI/els~(2<;ixt{r::a;7\:v/?e}?/)l—2 times a week/ >3 times a week) 3/9/291 1/11/291 1.200 0.549
Zﬁsﬁ:ﬁf;:i:ﬁ!i;znf:T/A/zé’fﬁ?smes a week/ >3 times a week) 57/192/54 44/194/65 2.700 0.259
ztiinfif;:l(ﬁ Cllrr:z :Xv{eii/;fiﬁls a week/ >3 times a week) 39/193/71 19/188/96 10.705 0.005
[;’Za‘_ﬁin;ﬁoﬁﬁ ((;:;:ﬁi/cl'(zl;’);\'rfwi 2 Z\fﬁ)i times a week/ >3 times a week) L62/52/89 149/50/104 1748 0.417
zﬁ?;ﬁiiﬁ?d (:nld;')s_’;ﬁle:ilfi{ iif:ij? 3Neek/1—2 times a week/ >3 times a week) 55/105/143 78/130/95 16.318 0.000
zﬁgﬁiéz /(J,E{:rif;/vvzjelf);\fﬁz%&es a week/ >3 times a week) 153/137/13 168/125/10 1.642 0.440
zﬁiﬁis:l(ﬁ illn:i ?\vafei/;f\—?ﬁﬁm)es a week/ >3 times a week) 219/54/30 231/50/22 1.705 0.426
Efﬁfnifytiéﬁﬁ?rﬁ giiﬁ%?;mes a week/ >3 times a week) 279/19/5 295/7/1 8.651 0.013
ztiifffﬁ >£§1;;i/jeiz\§%iwes a week/ >3 times a week) 110/78/115 124/77/102 1.623 0.444
zﬁ;iﬁg%otdl;’fd/ii:ﬁz\n/gi;?d%ﬁz (<1 time a week/1-2 times a week/ >3 times a week) LETER)ED 196/92/15 A 0.058
zﬁ:and%%aE:z’fdﬁ(:i Z\m/jas\;ﬁiﬁ—)z times a week/ > 3 times a week) 181/83/39 202/72/29 3.403 0.182
ifiﬁﬁai:lf;fjl(:i fn{::\;fiﬁkﬁ-)z times a week/ > 3 times a week) 273/27/3 282/17/4 2.562 0.278
Eﬁﬁ%icﬁﬁﬁzﬁé ?oi?fﬁi?ne a week/1-2 times a week/ >3 times a week) 265/37/1 268/30/5 3.415 0.181
ztlﬂin;#kra(;lf:fc{l(:zl f\n{:aa\;/éiﬁ-)z times a week/ > 3 times a week) 222/53/28 214/53/36 1.147 0.564
zfiﬁzﬂfa(:rizj’a\t/z:lz;f)ﬂrkn/eiavz\eﬁlj/}?)z times a week/ >3 times a week) 52/177/74 71/163/69 3.686 0.158
o SERIEE 2 ) 127/54/122 129/48/126 0.433 0.805

Drinking tea (<1 time a week/1-2 times a week/ >3 times a week)
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Table 4 Multivariate logistic regression analysis of esophageal cancer in residents in Danjiangkou City from 2015 to 2016

K% (Factor) b Wald/x? P OR (95%CI)

TR (Adverse psychological status) 0.955 5.923 0.015 2.599 (1.204~5.609)
SEHILRZERE (History of digestive diseases) 1.883 54.041 <0.001 6.570 (3.977~10.853)
BRIRBA IR (Overeating habit) 0.867 4.15 0.042 2.379 (1.033~5.477)
ERHRERTERY (Eating salted food and sauerkraut) = 7.153 0.028 —

A 173 2R (1-2 times a week) 0.124 0.176 0.675 1.132 (0.634~2.019)

FREZEL 3R (>3 times a week) 0.699 5.328 0.021 2.011 (1.111~3.639)
1ZE L&Y (Eating moldy food) — 5.152 0.076 -

A 1738 2R (1-2 times a week) 1.362 4.344 0.037 3.906 (1.058~14.063)

ERAZE L3 (>3 times a week) 1.318 0.949 0.330 3.736 (0.264~52.927)

®5 FINTERREEFERRRAZRESHRFH THIARAEBIKE

Table 5 Population attributable risk of major risk factors under multi-factor conditions of esophageal cancer in residents in Danjiangkou City

K% (Factor) 7K (Level) OR fABIER (Number of cases) CPAR (%)

PMACERIR (Psychological status) 2B (Healthy) 1 62 12.59
AR (Unhealthy) 2.599 241

HIRFAZERE (History of digestive diseases) 7% (No) 1 122 50.64
2 (Yes) 6.570 181

BRIRFEE IR (Overeating habit) 7 (No) 1 241 11.86
Z (Yes) 2.379 62

IZHRERSE B YY) (Eating salted food and sauerkraut) Iz (No) 1 55 27.77
1E 2RE/F (1-2 times a week) 1.132 105
ZE/D3%EE (>3 times a week) 2.011 143

1ZBE R4 (Eating moldy food) Bz (No) 1 279 5.87
1ZE 28R (1-2 times a week) 3.906 19
ZE/D3%EE (>3 times a week) 3.736 5

SPAR (%) 70.42

3 e
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REESKEMBE, 95 05%1.0%HIBE EE ] .
B 8 & IR (esophageal adenocarcinoma, AC) , BE
EHEACHBRM R IER AR 3071255, FrlL,
NFBEHUARZRERENERE, NRF#HITHE, F
KBS #HITRERERS, $FELIRIZRE,
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HESE 22l FET O AL FITIH L, AR,
BWEER, BUEFZERGRZAEERT, BX
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RESt 7S R, UBLERYBE. ANNRAERER
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DIBRRBIHE(RARES . Z&. BEEFE
RKITH, FE—ENRRME. RRNBE-TRR
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BRI, 5=, AT IRECXY RGN R H
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FERREEE—ERE.

g EFrk, RBAEMARER  AIOTERR
EEAREESAT, SRAEMEX. RABER
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