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Relationship between cancer and oral health in Korean adults
determined using data from the 6th (2013-2014) Korea National

Received: December 5, 2016
Revised: February 8, 2017
Accepted: February 24, 2017

Corresponding Author: Keun—Bae Song
Department of Preventive Dentistry,
School of Dentistry, Kyungpook National
University, 2177 Dalgubeol—daero, Jung—
gu, Daegu 41940, Korea

Tel: +82—-53-660-6875

Fax: +82-53-423-2947

E-mail: kbsong@knu.ac. kr

N E2

[ =

Aol WAk 20159 AP

Health and Nutritional Examination Survey
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Objectives: Dental caries and periodontitis are major oral bacterial infections associated with dental
plague, Infection and inflammation play a role in carcinogenesis, and a significant link has been found
between some highly prevalent oral and dental diseases and some types of cancer, Therefore, the aim
of this study was to evaluate the relationship between cancer and oral health among Korean adults,
Methods: Data from the 6th Korea National Health and Nutrition Examination Survey were used to ana-
lyze the incidence of cancer according to oral health, Demographic and socioeconomic statuses and
oral behavior of the participants was analyzed using complex chi-square tests, Logistic regression was
used to analyze the relationship between a high DMFT index and cancer by calculating the 95% confi-
dence intervals,

Results: In total, 6,450 case-control subjects were included, Significant difference was observed in the
DMFT index, but not in periodontal diseases, between the cases and controls, The odds ratio for cancer
was 1,80 (95% confidence interval: 1,18 to 2.73) in the high-risk group. However, no significant differ-
ence was observed after adjusting for age, education level, and income,

Conclusions: The results provide potential evidence of a significant association between cancer and
oral disease,

Key Words: Cancer, DMFT index, Korea National Health and Nutrition Examination Survey (KNHANES),
Oral health
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Table 1. Demographic distribution according to cancer N (%)
Non-cancer Cancer "
(0=6.202) 24y D vale
Age <0.001*
<40 2,144 (43.5) 18(10.2)
41-60 2,362 (39.7) 89 (44.4)
>61 1,696 (16.9) 141 (45.3)
Gender 0.150
Male 2,714 (50.5) 106 (45.3)
Female 3,488 (49.5) 142 (54.7)
Education <0.001*
<Flmentary school 1,480 (15.0) 114 (33.1)
Middle school 644 (8.8) 47(17.7)
High school 2,217 (39.3) 67 (24.1)
>College 2,071 (36.9) 58 (25.1)
Income states 0.005*
Low 1,078 (13.7) 67(22.9)
Middle-low 1,616 (25.7) 68(27.6)
Middel-high 1,713 (29.6) 58(26.9)
High 1,795 (31.0) 55 (22.6)
BMI 0.070
Underweight 277(5.0) 19(8.2)
Normal 3,958 (63.8) 164 (65.2)
Overweight 1,967 (31.3) 65 (26.6)
Frequency of drinking 0.434
<1 per month 1,038 (14.3) 85(32.1)
1 per month< 5,164 (85.7) 163 (67.9)
Smoking 0.311
None 2,522 (44.5) 100 (41.5)
Previous or current 3,680 (55.5) 148 (58.5)
Periodontal diseases
Healthy 2,652 (42.3) 108 (43.9) 0.425
Gingivitis 2,241 (36.1) 95 (38.5)
Periodontitis 1,309 (21.6) 45(17.6)

BMI, body mass index.
The data were analysed by complex samples.
*Chi-square test.

Zrol EAH o7 Go3tthP<0.001). HUo]9} BMI, 253,

A-F-oll A= -2l 8k Aol 7t YrepubA] ¢kekom(P>0.05), A5+

SRS A, A2, AFEY Al o2 YRS wf oF Faze)
o} o] = 91 th(P>0.05) (Table 1).

Jdo X oot

=4lo] ‘ﬂzlﬁl%i"% AR, 2T 19 S XA AA

FeF oF2 frofet WS KolA] ASIthP>0.05). T3 A4,

& 5] FAE 850 Aot kel B

35 FOBHA] ARITHP>0.05). 3k A& 1) of ek o4

A B Fste w 13] of3h AEAS St db AT 497
9]

oAk K144 331(15.4%) 5 ZAVE] o] 43] o)A AEAL 3=
oAl 7P ke oF Xt AR BEE BT, T gho] BAK S
2 591313 thP<0.05) (Table 2).

Agke 7RR| A QI 7HF2 129 5 49(20.0%), t1d2 33
8(22.6%), HY=2 678 5 278(21.3%), B/dAU2 479 5

55 & 179(36.9%)0ll Al X|F4gte] 9]
= A0E A om TAARS ATk o dte] X4
227 B e on], AR R fofet XfolE Kl
(P<0.05) (Table 3).

Table 2. Oral health behavior and cancer N (%)
Non-cancer Cancer P-value®
(n=6,202) (n=248)
Self diagnosis oral condition 0.716
Healthy 919(15.1) 34(14.1)
Normal 2,610(42.7)  101(40.7)
Not healthy 2,673(422)  11345.2)
Experience of dental examination during last year 0.900
No 4,405(71.2)  179(71.6)
Yes 1,797 (28.8) 69 (28.4)
Brushing frequency 0.003*
<1 706 (10.6) 49 (19.1)
2 2,329(37.1) 94 (36.3)
3 2,244 (36.5) 72(29.1)
>4 923(15.8) 33 (15.4)
Dental floss 0.354
No 4,934 (78.7) 209 (81.6)
Yes 1,268 (21.3) 39(18.4)
Interdental brush 0.117
No 4949(79.3)  209(83.8)
Yes 1,253 (20.7) 39(16.2)
Mouth rinsing solution 0.842
No 5,017(80.7) 201 (80.1)
Yes 1,185 (19.3) 47(19.9)

The data were analysed by complex samples.
*Chi-square test.
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Table 3. Distribution of periodontitis according to cancer classification

N (%)
Non-periodontitis Periodontitis .
(1=6,202) e2dg LA
Stomach cancer 0.131
No 4,627 (71.8) 1,772 (28.2)
Yes 42 (81.7) 9(18.3)
Liver cancer 0.513
No 4,661 (71.8) 1,777 (28.2)
Yes 8(80.0) 4(20.0)
Colorectal cancer 0.574
No 4,643 (71.8) 1,774 (28.2)
Yes 26 (77.4) 7(22.6)
Lung cancer 0.684
No 4,665 (71.8) 1,779 (28.2)
Yes 4(78.7) 2(21.3)
Thyroid cancer 0.027*
No 4,629 (71.8) 1,774 (28.2)
Yes 40 (86.8) 7(13.2)
Other cancer 0.258
No 4,631 (71.9) 1,764 (28.1)
Yes 38(63.1) 17 (36.9)

The data were analysed by complex samples.
*Chi-square test.
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b 4= oF Ake: Hhx] oL tjAkz7} 24.757) oF AghS: whe

e aE w

2 528k 1po| 7} ¢ AthP>0.05) (Table 4).

J

5. High DMFT 1} Qtaje| 2aiA
3 59} ZFo| high DMFT 9] ¢F ¥HAY 9] A8 EAlel A}
DMFT 11T7} 147 o] 8]l g d=toll ml3f 1. 80HH(95% CI 1.18-
2.73) 2 A0 YERLAL SAA 02 FOfSFArKP<0.05). L
ol AT uf 1114}, voleh w8, A55ES BT
A= 1.08H 52 A2 UEHAR SA 2 0.2 folet Xol=
A ATHP>0.05) (Table 5).

i ot
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K2 Wt Q1) Az TRl B 4 Sl RuABALRA A}

Table 4. DMFT index according to cancer classification (mean+SD)
Non-cancer Cancer P-value*
DMFT index Total 738(£571)  829(+7.03)  0.022*
Stomach 7.27 (£5.63) 9.16(£6.90)  0.078
Liver 7.28 (£5.64) 833(+553)  0.266
Colorectal ~ 7.28(+5.63)  7.73(£7.41)  0.848
Lung 7.28(£5.64)  633(+6.12) 0.688
Thyroid 727(£5.63)  9.23(x6.79)  0.047*
Etc. 7.27 (£5.61) 8.71(+8.72) 0.141
Number of existing tooth ~ 24.75(+5.43)  25.07(£5.37) 0972

The data were analysed by complex samples.
*Generalized linear model.

Table 5. Relationship between high DMFT index and cancer

Model I Model II Model IIT

OR (95% CI) OR (95% CI) OR (95% CI)

Normal 1.00 (reference)  1.00 (reference) 1.00 (reference)
High DMFT group 1.80 (1.18-2.73)* 1.11(0.72-1.71) 1.08(0.70-1.69)

OR, odds ratio; CI, 95% confidence intervals.

The data were analysed by complex samples.

“Logistic regression.

Model I: Unadjusted model, Model II: Age adjusted, Model III: Age, edu-
cation and income adjusted.
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