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Correlation of Oral Hygiene, Intake of Vegetables and Fruits with Risk of Gingival Cancer
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Abstract: Objective To explore the effects of oral hygiene, vegetables and fruits intake on gingival
cancer. Methods A case-control study including 131 patients pathologically confirmed as gingival cancer
from October 2010 to November 2016 and 669 health controls was performed by questionnaire survey.
Unconditional Logistic regression was used to assess the effect of oral hygiene, vegetables and fruits intake
on gingival cancer. Results Teeth brushing <2 times/day, lacking of teeth, wearing dentures, irregular dental
visits and recurrent dental ulceration were risk factors of gingival cancer. We developed a composite oral
hygiene score to measure the combined effects of various oral hygiene. The risk of gingival cancer among
patients scored 3-5 was 6.991 times(95%CI: 4.267, 11.453) as those scored 0-2. Eating green leafy vegetables
<2 times/day, non-green leafy vegetables <2 times/day, fruit <1 time/day were risk factors of gingival cancer.
The people scored 3-5 had higher risk of gingival cancer in all subgroups. Furthermore, the people with
lower frequency consumption of green leafy vegetables, non-leafy vegetables and fruits had the higher risk
of gingival cancer. Multiplicative interaction of green leafy vegetables, non-leafy vegetables, fruits with oral
hygiene was observed. Conclusion The people with higher oral hygiene index have higher risk of gingival
cancer. Eating green leafy vegetables <2 times/day, non-green leafy vegetables <2 times /day, fruit <1 time/
day could increase the risk of gingival cancer.
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Tablel Comparison of main characters between case and

control groups

Variables Casne(éi ;) e Cont;(()(}A)g)roup Ve P

Age(years) 0.631 0.427
<60 54(41.22) 301(44.99)
>60 77(58.78) 368(55.01)

Gender 3.645 0.056
Male 75(57.25) 322(48.13)
Female 56(42.75) 347(51.87)

Occupation 3.136 0.209
Famer 44(33.59) 209(31.24)
Worker 23(17.56)  85(12.71)
Staff and others 64(48.85) 375(56.05)

Education level 0.981 0.612
Illiteracy 15(11.45)  61(9.12)
Primary-middle school 89(67.94) 452(67.55)
High school and above 27(20.61) 156(23.33)

Marital status 2.510 0.113
Married 119(90.84) 632(94.47)
Other 12(9.16)  37(5.53)

Residence 5.520 0.019
Rural 63(48.09) 396(59.19)
Urban 68(51.91) 273(40.81)

Family history of cancer 0.484 0.487
No 111(84.73) 582(87.00)
Yes 20(15.27)  87(13.00)

BMI(kg/m®) 47.657 <0.001
<18.5 20(15.27)  25(3.74)
18.5-24 89(67.94) 364(54.41)
=24 22(16.79) 280(41.85)

Notes: BMI: body mass index
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Table2 Univariate unconditional Logistic regression analysis of gingival cancer patients

Variable Case group (n(%)) Control group (n(%)) OR(95%CI) OR(95%CI) *

Tobacco smoking

No 74(56.49) 507(75.78) 1.000 1.000

Yes 57(43.51) 162(24.22) 2.411(1.635,3.554) 2.533(1.415,4.535)
Alcohol drinking

No 91(69.47) 551(82.36) 1.000 1.000

Yes 40(30.53) 118(17.64) 2.053(1.346,3.129) 1.601(0.942,2.719)
Green vegetables(times/day)

=2 58(44.27) 492(73.54) 1.000 1.000

<2 73(55.73) 177(26.46) 3.499(2.380,5.142) 3.311(2.202,4.979)
Non-green leafy
vegetables (times/day)

=2 54(41.22) 468(69.96) 1.000 1.000

<2 77(58.78) 201(30.04) 3.320(2.259,4.880) 3.057(2.035,4.593)
Fruits (times/day)

=1 23(17.56) 287(42.90) 1.000 1.000

<l 108(82.44) 382(57.10) 3.528(2.193,5.675) 3.148(1.919,5.166)
Teeth brushing (times/day)

=2 51(38.93) 433(64.72) 1.000 1.000

<2 80(61.07) 236(35.28) 2.878(1.958,4.231) 2.843(1.869,4.327)
Lacking of teeth

No 24(18.32) 303(45.29) 1.000 1.000

Yes 107(81.68) 366(54.71) 3.691(2.311,5.894) 4.949(2.862,8.559)
Wearing dentures

No 59(45.04) 490(73.24) 1.000 1.000

Yes 72(54.96) 179(26.76) 3.341(2.274,4.906) 4.066(2.595,6.369)
Regular dental visits

Yes 19(14.50) 164(24.51) 1.000 1.000

No 112(85.50) 505(75.49) 1.914(1.141,3.211) 1.858(1.082,3.189)
Recurrent dental ulceration

No 120(91.60) 656(98.06) 1.000 1.000

Yes 11(8.40) 13(1.94) 4.626(2.025,10.568) 5.004(2.077,12.053)
Oral hygiene index”

0-2 44(33.59) 480(71.75) 1.000 1.000

3-5 87(66.41) 189(28.25) 5.022(3.367,7.489) 6.991(4.267,11.453)

Notes: a: adjustment for age, gender, occupation, marital status, education level, residence, family history of cancer, BMI, tobacco smoking and alco-
hol drinking; b: oral hygiene index was a combination of the following five items: teeth brushing: =2 times/day =0, <2 times/day =1; lacking of teeth:
No=0,Yes=1; wearing dentures: No=0,Yes=1; regular dental visits: Yes=0, No =1; recurrent dental ulceration: No=0,Yes=1

®3 ORIESFRENSESH

Table3 Stratification analysis of oral hygiene and gingival cancer

Oral hygiene index Case group (n(%)) Control group (1(%)) OR(95%CI) OR(95%CI)"
Green vegetables=2 times/day

0-2 20(34.48) 345(70.12) 1.000 1.000

3-5 38(65.52) 147(29.88) 4.459(2.510,7.923) 7.679(3.689,15.985)
Green vegetables<2 times/day

0-2 24(32.88) 135(76.27) 1.000 1.000

3-5 49(67.12) 42(23.73) 6.563(3.606,11.941)  9.198(4.352,19.441)
Non-green leafy vegetables =2 times/day

0-2 20(37.04) 327(69.87) 1.000 1.000

3-5 34(62.96) 141(30.13) 3.943(2.193,7.088) 6.638(3.126,14.096)
Non-green leafy vegetables<2 times/day

0-2 24(31.17) 153(76.12) 1.000 1.000

3-5 53(68.83) 48(23.88) 7.039(3.937,12.586)  9.809(4.849,19.844)
Fruits=1 times/day

0-2 8(34.78) 204(71.08) 1.000 1.000

3-5 15(65.22) 83(28.92) 4.608(1.883,11.281)  4.863(1.646,14.366)
Fruits<1 times/day

0-2 36(33.33) 276(72.25) 1.000 1.000

3-5 72(66.67) 106(27.75) 5.208(3.292,8.237) 8.807(4.848,16.000)

Notes: a: adjustment for age, gender, occupation, marital status, education level, residence, family history of cancer, BMI, tobacco smoking and alcohol drink-
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Table4 Interaction of oral hygiene with green vegetables with non-green leafy vegetables and fruits
Case group(n(%)) Control group(rn(%)) OR(95%CI) OR(95%CI)"
Oral hygiene index Green vegetables (times/day)
0-2 =2 20(15.27) 345(51.57) 1.000 1.000
0-2 <2 24(18.32) 135(20.18) 3.067(1.640,5.734) 3.079(1.613,5.878)
3-5 =2 38(29.01) 147(21.97) 4.459(2.510,7.923) 6.960(3.591,13.488)
3-5 <2 49(37.40) 42(6.28) 20.125(10.926,37.068) 26.985(13.501,53.934)
Multiplicative interaction 2.915(2.279,3.728) 2.834(2.188,3.670)
Oral hygiene index Non-green leafy vegetables (times/day)
0-2 =2 20(15.27) 327(48.88) 1.000 1.000
0-2 <2 24(18.32) 153(22.87) 2.565(1.375,4.785) 2.458(1.290,4.683)
3-5 =2 34(25.95) 141(21.08) 3.943(2.193,7.088) 5.950(3.035,11.665)
3-5 <2 53(40.46) 48(7.17) 18.053(9.938,32.794) 23.378(11.946,45.753)
Multiplicative interaction 2.065(1.556,2.740) 2.108(1.511,2.942)
Oral hygiene index Fruits (times/day) 2.895(2.267,3.697) 2.807(2.172,3.627)
0-2 =1 8(6.11) 204(30.49) 1.000 1.000
0-2 <1 36(27.48) 276(41.26) 3.326(1.514,7.308) 3.382(1.511,7.568)
3-5 =1 15(11.45) 83(12.41) 4.608(1.883,11.281)  7.811(2.998,20.349)
3-5 <1 72(54.96) 106(15.84) 17.321(8.042,37.304) 27.210(11.645,63.582)

Multiplicative interaction

3.198(2.429.4211)  3.398(2.491,4.636)

Notes: a: adjustment for age, gender, occupation, marital status, education level, residence, family history of cancer, BMI, tobacco smoking and alco-

hol drinking
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