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Abstract: Objective To investigate the relationship between tooth loss and the occurrence of esophageal
cancer in a natural village in Wenfeng District, Anyang City, Henan Province. Methods A prospective
cohort study was conducted to observe the occurrence of tooth loss and esophageal cancer among the
asymptomatic residents of the natural village for 16 years from January 2008 to July 2024. Data were
analyzed by chi-square test, binary log-
istic regression, and restricted cubic
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remained significantly associated with the occurrence of eso-
phageal cancer (OR=3.038, 95%CI: 1.035-8.914). A nonlinear
dose-response relationship was observed between the number
of teeth lost and the incidence of esophageal cancer. When the
number of teeth lost was less than 12, the risk of esophageal
cancer increased with the number of teeth lost. When more than
12 teeth were lost, the risk of esophageal cancer decreased as
the number of teeth lost increased. Conclusion Tooth loss is a
risk factor for the occurrence of esophageal cancer in this
natural village. When the number of teeth lost is less than 12,
the risk of esophageal cancer increases with the number of teeth
lost.
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study
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Table 1 Incidence of esophageal cancer patients over the
years (n)

Year
2008— 2013— 2017- 2021-
2012 2016 2020 2024

Influencing factor

Gender

Male 15 8 6 4

Female 5 2 3 2
Age (years)

<50 0 0 0 0

>50 20 10 9 6
Smoking

Yes 12 6 5 4

No 8 4 4 2
Drinking

Yes 13 7 6 3

No 7 3 3 3
Tooth loss

Yes 19 8 8 5

No 1 2 1 1
Like to eat hot food

Yes 3 3 1 3

No 17 7 8 3
Irregular diet

Yes 11 5 8 4

No 9 5 1 2
Reflux esophageal disease

Yes 10 8 5 5

No 10 2 4 1
Family history of cancer

Yes 15 7 8 4

No 5 3 1 2
Consumption of

pickled vegetables

Often 0 0 1 0

Seldom 20 10 8 6
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95%CI: 1.658~14.217, P=0.004; 715 Wi 74341
OR=4.787, 95%CI: 1.721~13.318, P=0.002, %%
PERI . WA R BEAE . AEIRE . MR
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TGt Fa X, OR=3.316, 95%CI: 0.928~11.845,
P=0.065; FhiMiyx3N S EERAEEAEELR,
52 OR=4.793, 95%CI: 1.437~15.993, P=0.011,
W24, N FHRCSHELRL S Hris h 28 v i % Wik 5 &
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Table 2 Basic information of research object
. Normal Esophageal cancer
Influencing factor . . Ve P OR (95%CI)
population () patients (n)
Gender 30.957 <0.001
Female” 319 12 1.000 (Ref)
Male 211 33 4.158 (2.100-8.233)
Age (years) 1.315 0.251 --
<50 26 0
>50 504 45
Smoking 21.716 <0.01
No" 387 18 1.000 (Ref)
Yes 143 27 4.059 (2.170-7.595)
Drinking 19.748 <0.001
No 362 16 1.000 (Ref)
Yes 168 29 3.906 (2.065-7.386)
Tooth loss 9.389 <0.001

No 176 5 1.000 (Ref)

Yes 354 40 3.977 (1.543-10.255)
Level 1 142 11 2.658 0.103 2.727 (0.92-8.029)
Level 2 87 12 8.256 0.004 4.855 (1.658-14.217)
Level 3 125 17 9.231 0.002 4.787 (1.721-13.318)

Hot food preference 5.211 0.022

No' 321 35 1.000 (Ref)

Yes 209 10 0.439 (0.213-0.905)
Irregular diet 112.204 <0.001

No' 487 17 1.000 (Ref)

Yes 43 28 18.65 (9.464-36.766)
Reflux esophageal disease 30.410 <0.001

No' 402 17 1.000 (Ref)

Yes 128 28 7.021 (3.471-14.203)
Family history of cancer 37.367 <0.001

No' 368 11 1.000 (Ref)

Yes 162 34 4.541 (1.999-10.314)
Consumption of pickled vegetables 3.094 0.078

Seldom" 466 44 1.000 (Ref)

Often 64 1 0.165 (0.022-1.222)

Note: *: the reference layer in binary categorical variables.
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Table 3 Variance inflation factor (VIF) values for multicollinearity analysis of independent variables included in Logistic

regression multivariate analysis

Ind_ependent Godkr Agp Teadilos Swokhg By Hot food Irregular Family history Reﬂux.
variable preference diet of cancer esophageal disease
VIF 1.14 236 1.11 2.65 2.39 1.13 1.28 1.07 1.09

Notes: VIF standard: 0<VIF<3, no collinearity between independent variables; 3<VIF<10, not serious collinearity; VIF=10, severe collinearity.
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Table 4 Relationship between the number of teeth lost and
occurrence of esophageal cancer

Model 1 Model 2

Tooth loss level

OR 95%CI OR 95%CI

Level 1 2.727 0.926-8.029 1.727 0.485-6.156
Level 2 4.855 1.658-14.217 3.316 0.928-11.845
Level 3 4.787 1.721-13.318 4.793 1.437-15.993

Notes: Model 1: before adjustments for covariates; Model 2: after
adjustments for gender, smoking, drinking, hot food preference,
irregular diet, family history of tumor, reflux esophageal disease, and
other factors.
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non-linear
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OR where the Nshap cutoff for
number of teeth lost is 11.739
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Number of teeth lost
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Figure 1 Dose-response relationship between tooth loss
and esophageal cancer risk based on RCS analysis
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