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A predictive model for the risk of oral cancer
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Abstract

This study is an analytical Hospital-based case-control study. Aimed of this study was to predict the
equations used for risk factor of oral cancer in the Northeast. This study investigated oral cancers in the incidence
cases that were diagnosed by physicians in outpatients of Otolaryngology Department. The patients were confirmed
that they had the oral cancers by histological confirmed from the laboratory during 2010-2014. Case subjects,
104 were came from the 3 hospitals (Srinagarind Hospital-Khon Kaen University teaching hospital, Khon Kaen

Regional Hospital, and Sappasitthiprasong Hospital). The control group was patients who had ear, nose and throat
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diseases liked flu, snoring, allergy, and sudden hearing loss. These diseases were not related to oral cancer and
human papillomavirus (HPV). According to the study, the results indicated that the variables were related to
incidence of oral cancer and a prediction equation for oral cancer by a multiple logistic regression as follows: the
logit (oral cancer) =2.47 (Cigarette smoking) + 3.81(Betel quid chewing). Moreover, results also showed that
the prediction ability of this equation from the area under ROC curve; AUC is able to predict the occurrence of oral
cancer up to 73.74% at the intersection point of 1 with the sensitivity of 87.50% and the specificity of 53.83%.
When test was positive, accuracy of the prediction was 65.47%. In contrast, when test was negative, accuracy of
the prediction was 81.16%. Precision of the prediction was 70.67%. Thus, equations and results of test, the study
found that in the cigarette smoking and betel quid chewing were found the most important factors than all the factors
that are associated with oral cancer. This study can be applied in the assessment of the occurrence for oral cancer
more precisely. The study also found guidelines to develop the prevention and the treatment of the oral cancer in

the future to be more effectiveness.
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Do = Proportion of exposed controls

R = Relative risk values (odds ratio)
Z,=196
V4 5= 1.28

Tagddeaialugasnnniudteniumniieddaeaiaes Risk assessment of tobacco types and oral
cancer'” (AITEILLDYAMINAITIN)

Table for distribution of subjects by selects by selected habits (Univariate)

Factors Cases (350) n  Control (350) n  OR* 95%CI of OR p-value
(%) (%)

Tobacco use (overall) 328 (93.7) 200 (57.1) 11.2 7.0-18.0 0.001
Active smoking (overall) 125 (35.7) 61(17.4) 2.6 1.8-3.7 0.001
Filtered cigarette 44 (12.6) 33(9.4) 1.4 0.9-2.3 0.149
Non filtered cigarette 15 (4.3) 6(1.7) 2.5 1.0-6.7 0.046
Bidi (Hand rolled cigarette) 70 (20.0) 20 (5.7) 4.1 2.4-6.9 0.001
Passive smoking 75(21.4) 19 (5.4) 1.7 1.6-2.2 0.001
Smokeless tobacco (overall) 303 (86.6) 158 (45.1) 7.8 5.4-11.4 0.001
Tobacco flakes 175 (50.0) 55 (15.7) 5.3 3.7-7.6 0.001
Betel leaf (Paan) 44 (12.8) 31 (8.9) 1.4 0.9-2.4 0.112
Pan parag 21 (6.0) 18 (5.1) 1.1 0.6-2.2 0.621
Gutkha 112 (32.0) 21 (6.0) 7.3 4.5-12.0 0.001
Supari 32 (9.1) 12 (3.4) 2.8 1.4-5.6 0.002

Mishri 118 (33.7) 65 (18.6) 2.2 1.5-3.1 0.001
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Table for distribution of subjects by selects by selected habits (Univariate)

Factors Cases (350) n  Control (350) n  OR* 95%CI of OR p-value
(%) (%)

Alcohol (overall) 106 (30.3) 48 (13.7) 2.7 1.8-3.9 0.001
Beer 28 (8.0) 14 (4.0) 2.1 1.1-4.1 0.026
Wine 4(1.1) 6 (1.7) 0.6 0.2-2.3 0.524
Hard liquor 29 (8.3) 10 (2.9) 3.1 1.4-6.4 0.002
Country liquor 55 (15.7) 25 (7.1) 2.4 1.5-4.0 0.001
Diet vegetarian 52 (26.4) 145 (73.6) 0.2 0.1-0.3 0.001
Non-vegetarian 298 (59.2) 205 (40.8) 4.0 2.8-5.8

*: Un-adjusted (crude) odds ratios
dlaunuenlugns Do =48/350 =0.14

p, =0.14(2.7)/[1+0.14(2.7 - 1)] =0.31

p=1031+0.14) =0.22
g=1-022 =0.78
¢ =1-031 =0.69

¢, =1-0.14 =0.86

2
[Z N2 pg +Zs\ Pig, + Podo]

(p— po)2

. [1.96/2(0.22)(0.78) +1.28,/0.31(0.69) +0.14(0.86)] ’
(0.31-0.14)*

- [1.96(0.58) +1.28(0.57)]
0.03

n=117 AU
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iy
n=104 % n=104 %
LWE
L 39 37.5 39 37.5
YN 65 62.5 65 62.5
g
Mean + SD 63.9+13.3 63.8+12.9
SEAUNITANE
lalaSauniade 8 8.6 5 5.4
Uszandnm 70 75.3 57 61.3
NsaNANY 12 12.9 13 14.0
INENaY/NINENAY 3 3.2 18 19.4
aan
Tadldmnw/amau 20 19.2 40 38.5
11U /B 84 80.8 64 61.5
elacatdiar (Um)
<5,000 (¢1) 78 75.0 44 42.3
5,001 — 10,000 (hunan) 14 13.5 15 14.4
10,001+ (g4) 12 11.5 45 43.3

Median (Min: Max) 3000 (500 : 80000) 10000 (1000 : 195000)
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o Cases Controls Crude Adj. 95% CI of
My p-value
n=104 (%) n=104 (%) OR OR Adj.OR
a1dN
Taildomun /amau 20 (19.2) 40 (38.5)
1IN /BT 84 (80.8) 64 (61.5) 2.65 1.78  0.82103.85 0.14
msgqu‘%'
Tsivae 66 (63.5) 79 (76.0)
LAgl 38 (36.5) 25 (24.0) 1.82  4.47  2.00109.99  <0.001
ASLAEIRIN
Tsivae 48 (46.2) 81 (77.9)
LAgl 56 (53.9) 23 (22.1) 411  9.01 3.831021.22 <0.001
Ugnsenszninemuils 2.21 1.35t03.62  0.002

(WA & miﬁmmaﬂaaaa’)

A998 3 FumsvhnemsiienzSeludeathn Tealdad@iwser Multiple logistic regression

o Coefficient SE. Adjusted p-value

fuds -

OR'" 95%CI
MIgUUNI (LPEFu) 2.47 0.83 6.98 1.19-40.69 0.031
MILPEININN (LAELAEN) 3.81 1.06 35.49 4.12-30.58 0.001

Log likelihood = -46.61 , Pseudo R® = 0.35 , p-value = <0.001

M1 4 wamwmaaummuﬁus‘]ﬂumiv‘hm'&m ANGEN ﬂ']‘i“lh“l,ﬂﬂﬂ'liLﬁﬂNZL%\?‘ZiENﬂWﬂ

Area under ROC  Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)

73.74 87.50 53.83 65.47 81.16 70.67

PPV = Positive Predictive Value
NPV = Negative Predictive Value
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