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Abstract

To evaluate the potential connection among the numeral of 

missing teeth and the risk of LC in three private treatments of 

outpatients in Greece. 
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Introduction

Lung cancer (LC) is currently the fifth 

leading cause of death in developed 

countries [2,3]. The majority of LC cases 

are genetic factors such as male gender, 

age, enzyme polymorphism, family history 

and geneticpredisposition, smoking, 

behavioral and environmental factors such 

as inhalation of contaminated 

air/industrial gas/radon particles and may 

be due to bad eating habits [2,3].  

Chronic inflammation leads to activation of 

cellular signaling pathways involved in 

mutagenesis, increased cell proliferation 

and release of inflammatory biomarkers 

and other signaling mediators, limited 

adaptation to oxidative stress, and reactive 

production.  

The possible association between both 

diseases could be attributed to various 

reasons as having certain risk factors in 

common, 

have as 

advanced 

age,cigarette smoking, and low socio-

economic status (SES) [43]. One of the 

biggest challenges in studying periodontitis 

using observational studies concerns the 

measurement of PD. Thus, tooth loss can 

represent several oral conditions, is often 

only a crude marker of periodontitis, and 

may vary dramatically depending onthe 

population, asit has 

beenshownthatinhealth professionals more 

than half (58%) had0-16 remaining teeth 

but did not suffer from periodontitis [23]. 

Tooth loss is also an SES marker. Missing 

teeth isattributedto dentalcariesandPD, 

however, the parameter of age is crucial 

forthe distribution of all causes, as at an 

older age the main cause is chronic PD 

whereasat younger ages themain 

causeisdentalcaries [6].  
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Materials and Methods 

Study design 

The current report was based on a case-

control design and was performed between 

December 2019 and December 2020. This 

procedure resulted in a study sample of 605 

individuals. Participants enrolled in the 

study protocol after their selection from 

three private practices, two medical and 

one dental, completed a self-administered 

questionnaire regarding their medical and 

dental history and their dental clinical 

examination was carried out by a well-

trained and calibrated Dental Surgeon. 

Cases and Controls selection criteria 

The participants should not have received, 

during the previous six months, any type of 

conservative or surgical periodontal 

treatment, and should not have received 

any treatment.  

Similarly excluded those who received 

medication or general glucocorticoids for 

the mentioned pathological conditions. 

Patients with an advanced stage of LC 

under treatment such as chemotherapy or 

radiotherapy, those with metastatic LC, 

mesothelioma, and patients with aprimary 

focuson the head-neck-thorax region 

(carcinogenesis field theory) [47]. 

The case group consisted of LC patients in 

whom the diagnosis was based on 

histological examination after performing 

their endoscopic procedure.  

Medical and Dental Questionnaire  

I filled out the Medical Questionnaire [48] 

at Minnesota Dental School. Subjects were 

categorized into 4549, 5059, 6069 and 

70+by age. 

Education level such as elementary school, 

university/university degree. If the SES is 

less than 1,000 and more than 

€1,000/month. Smoking status as a person 

who has never smoked and as a 

former/current smoker. Presence or 

absence of family history of LC and 

presence of previous lung disease (COPD, 

TB, ILF).  

Clinicalexamination 

Using the standard 28 teeth as a reference, 

assessing the number of existing teeth and 

subtracting the number of 28 existing teeth 

will result in the loss or loss of some teeth. 

Defined as a tooth.  

The clinical assessment of PPD was about 

immediate complete millimeters. 125 (20%) 

individuals, cases, and controls, randomly 

selected, were reexamined for determining 

the intraexaminer variance, by the same 

Dental Surgeon and no difference.  

Statistical analysis 

Mean PPD at 6 sites per subject's teeth was 

measured and encoded as a dichotomous 

variable. Male participants, participants 

with higher educational status (university 

level) and socioeconomic status 

(income/monthly>€1,000),active/exsmoker

s, family history of LC or previous chronic 

lung disease People, and individuals 

suffering from LC cases, were also coded as 

1 and individuals with moderate and severe 

periodontal pockets were also coded as 1.  

Results 

The mean age of the participants, cases and 

controls, was 64,4 years (± 3.2). Squamous 

cell carcinoma(SCC) (43.6%), small cell 

carcinoma(SCLC) (35.4%), 



Chrysanthakopoulos NA | Volume 1; Issue 1 (2020) | Mapsci-JDR-1(1)-008 | Research Article 
Citation:Chrysanthakopoulos NA. Association  of  Tooth  Loss  and  Risk  of  Lung  Cancer  in  a  Greek Adult Population: A 
Case Control Study. J Dent Rep. 2020;1(1):1-16. 
DOI: https://doi.org/10.37191/Mapsci-JDR-1(1)-008 

 

 

adenocarcinoma(AC) (11.2%)and 

largecellcarcinoma (LCC)(9.8%), 

wasthedistribution of LC histological types 

in males, whereas in females the 

corresponding distribution was AC 

(47.8%), SCC(36.3%), SCLC (9.7%) and 

LCC (6.2%).  

Table1presents the epidemiological 

variables according to the univariate 

analysis and shows that smoking (p=0.000) 

and previous chronic lung disease 

(p=0.014), were statistically significantly 

associated with risk for LC development, 

whereas PPD (p=0.076)and missing teeth 

(p=0.065) were not. UOR’s and 95% CI 

shown in table 1.

Table 1: Univariate analysis of cases and controls regarding each independent variable examined. 

Gender Cases Controls P-value Odds Ratio and 

95%Confidence 

Interval 

Males 

Females 

90 (58.1) 

65 (41.9) 

229 (50.9) 

221 (49.1) 

0.123 0.748 (0.518-1.082) 

Age 

45-49 

50-59 

60-69 

70+ 

 

12 (7.7) 

29 (18.7) 

91 (58.7) 

23 (14.8) 

 

31 (29.3) 

99 (47.3) 

248 (23.4) 

72 (16.0) 

 

 

0.783 

 

 

_______ 

Educational 

level 

Low 

High 

 

119 (76.8) 

36 (23.2) 

 

328 (72.9) 

122 (27.1) 

 

0.342 

 

1.230 (0.802-1.884) 

S/economic 

level 

Low 

High 

 

91 (58.7) 

64 (41.3) 

 

275 (61.1) 

175 (38.9) 

 

0.598 

 

0.905 (0.624-1.312) 

Smoking status 

No 

Yes 

 

42 (27.1) 

113 (72.9) 

 

220 (48.9) 

230 (51.1) 

 

0.000* 

 

0.389 (0.261-0.579) 

Cancer family 

history 

No 

Yes 

 

105 (67.7) 

50 (32.3) 

 

297 (66.0) 

153 (34.0) 

 

0.692 

 

1.082 (0.733-1.597) 

Previous lung 

disease 

No 

Yes 

 

87 (56.1) 

68 (43.9) 

 

302 (67.1) 

148 (32.9) 

 

0.014* 

 

0.627 (0.432-0.911) 

Depth of 

Probing pocket 

0-3.00 mm 

≥ 4.0 mm 

 

103 (68.7) 

47 (31.3) 

 

342 (76.0) 

108 (24.0) 

 

0.076 

 

0.692 (0.461-1.040) 
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Tooth loss 

None 

1-4 

5-10 

>10 

 

12 (7.7) 

28 (18.1) 

47 (30.3) 

68 (43.9) 

 

42 (9.3) 

93 (20.7) 

171 (38.0) 

144 (32.0) 

 

 

0.065 

 

 

_______ 

By applying a multivariate regression 

analysis model (Enter and Wald methods), 

smoking (p=0.000), deep periodontal 

pockets (p=0.048), and the number of 

missing teeth greater than 4 are 

statistically at risk of developing LC. It was 

shown to be significantly related Table 2. 

Table 2 also shows AOR and 95% CI.

Table 2: Presentation of association between potentially risk factors and LC according to Enter (first 

step-1
a
) and Wald (last step 6

a
) method of multivariate logistic regression analysis model. 

Variables in the Equation 

 

B S.E. Wald df Sig. Exp(B) 

95% C.I.for 

EXP(B) 

Lower 

Uppe

r 

Step 

1
a
 

gender ,035 ,203 ,029 1 ,364 1,035 ,695 1,543 

age ,641 ,116 1,735 1 ,095 ,527 ,420 ,661 

socioec.level ,038 ,221 ,045 1 ,498 1,000 ,649 1,543 

educ.level ,361 ,240 2,267 1 ,132 ,697 ,436 1,115 

smok.stat 1,135 ,230 8,381 1 ,000* 3,110 1,982 4,879 

cancer.fam.hist ,240 ,226 1,121 1 ,290 ,787 ,505 1,226 

prev.lung.dis ,244 ,218 1,246 1 ,264 1,276 ,832 1,957 

prob.pock.depth ,603 ,240 3,326 1 ,052 1,828 1,142 2,925 

tooth.loss (none)   8,143 3 ,043*    

tooth.loss(1-5) -,462 ,391 3,065 1 ,044* 1,182 ,178 1,322 

tooth.loss(6-10) ,494 ,286 3,094 1 ,034* 1,610 ,549 1,904 

tooth.loss(>10) ,451 ,241 3,512 1 ,051 1,237 ,597 1,921 

Constant ,468 ,329 2,029 1 ,154 ,626   
 

Step 

6
a 

         

smok.stat 1,160 ,222 8,276 1 ,000* 3,192 2,065 4,933 

prob.pock.depth ,637 ,223 3,142 1 ,048* 1,890 1,221 2,927 

tooth.loss (none)   8,147 3 ,041*    

tooth.loss(1-4) -,471 ,388 3,263 1 ,040* 1,379 ,377 1,810 

tooth.loss(5-10) ,401 ,277 3,092 1 ,032* 1,670 ,489 1,953 

tooth.loss(>10) ,465 ,236 3,861 1 ,047* 1,884 ,495 1,209 

Constant ,535 ,283 3,583 1 ,158 ,586   

 

After controlling for possibleconfounding 

factors, smoking status and SES, the 

assessed associations remained significant 

(Table 3). 

Table 3: Smoking status and SES 

Tooth loss  

(Ref: None) 

Exp (B)  95% (Confidence 

Interval) CI 

1-4teeth   
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Smoking  

No smoking 

0.306 

0.764 

0.096-0.976 

0.268-2.180 

5-10teeth 

Smoking  

No smoking 

 

0.235 

0.612 

 

0.079-0.702 

0.224-1.670 

>10teeth 

Smoking  

No smoking 

 

0.267 

0.455 

 

0.092-0.770 

0.178-1.163 

1-4teeth 

Low SES  

High SES 

 

1.167 

0.734 

 

0.742-1.689 

0.312-1.103 

5-10teeth 

Low SES  

High SES 

 

1.338 

0.802 

 

0.807-1.715 

0.371-1.114 

>10teeth 

Low SES  

High SES 

 

1.523 

1.048 

 

0.887-1.782 

0.404-1.206 

Discussion 

Current case-control studies have shown 

that smokers with deep periodontal 

pockets greater than 4.0 mm and lacking 

four or more teeth are significantly at 

increased risk of developing LC. Based on 

these observations, it may be suggested 

that smoking cessation and improved oral 

hygiene may reduce the risk of developing 

LC. However, further investigation is 

needed to confirm such results [22,23].On 

the contrary, similar studies have revealed 

that females [51,52] and males [53,54] 

Several studies have used large sample 

sizes, to increase their out comes precision 

regarding the association between SES and 

LC, or cancer in general [83,84]. However, 

these studies have been influenced by the 

absence of data on important risk factors 

for LC [84] or have associated aggregate 

socioeconomic exposure data to individual-

level disease status [83,84]. Delegating 

characteristics of a group to a person may 

not be proper and may lead to incorrect 

outcomes, especially if the exposure to that 

characteristic, as SES, is inaccurately 

categorized [85, 86]. The current study 

recorded no association between 

educational level and LC risk. Previous 

reports have revealed a higher risk of 

malignant diseases, especially smoking-

related cancers, among the lowest 

educationallevel individuals andsupported 

that the higher the level ofeducational 

attainment, thelower the LCrisk[72,77,87-

89]. On the contrary, Faggianoetal. 

[90]foundthatLC wasmore frequent in 

higher social strata, whereas the same 

author in another report observed that the 

association between educational level 

(primary school vs. university) andLC risk 

wasnegative for males (OR = 2.47) and 

positive for females (OR= 0.62) [91]. A 

genetic predisposition has been suggested 

for developing LC[92,93]. It has been found 

that regardless of smoking status, 

individuals with an LC family history had 

increased risk for developing the disease 

[94-98]. The findings of the current 

research did not confirm that suggestion. 

Pre-existing non-malignant lung diseases 

such as COPD, chronic bronchitis and 

emphysema [99], TBC and ILF have been 

associated with an increased risk for 

developing LC [100]. COPD is an 
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independentriskfactor for SCC 

development [101], as those patients 

showeda 2-5 times higher risk for 

developingLC, whereasLC occurrenceis 

uptofive times more probably to have 

appearedin smokers withairflow 

obstructionthanthose withnormal lung 

function [102]. The 

observationthatCOPDpatientsshowahighpr

evalence ofLC can be attributed to 

commonmechanisms such 

asprematurelung aging, 

geneticsusceptibilitytobothdiseases or 

common pathogenic factors, such 

asgrowthfactors, intracellular 

signalingpathways activation or epigenetic 

influences [103]. Tobacco is a shared risk 

factor of the mentioned lung diseases and 

LC. The mechanisms by which those lung 

diseases may independently influence LC 

risk remain unknown, but 

ithasbeensuggestedthat inflammation 

causedby thosediseasesmay act asa catalyst 

in the development of lung 

neoplasms[104]. Moreover, little is known 

about the association between COPD and 

the risk of developing LC, particularly in 

non-smokers, as are rarely affected by the 

disease. Non-smokers COPD patients 

exposed to indoor pollutants are at higher 

risk for developing LC [105]. Zheng et al. 

[66] recorded that individuals with TBC 

had a 50% increased risk of LC. A study by 

Hind et al. [67] regarding LC riskamong 

smokers 

andnonsmokerswithTBCshowedthatfemale

swith TBC, never-smokers, 

hadapproximatelyeight times higher risk of 

LC, whereas no association was 

foundbetweenfemales smokers. The main 

limitation of that study was the small 

number of non-smoking patients with LC 

[67]. Patients with ILF or other fibrotic 

diseases had an increased risk of LC, but 

these potential risk factors have not been 

accurately identified in nonsmokers 

[106,107]. No association was recorded in 

the present report between pre-existing 

chronic lung disease and risk for LC 

development. Smoking isa confirmedrisk 

factor of total cancerand LC [108], as 

ismainlyinvolved in SCC andSCLC 

development, andin fewer casesin 

lungACdevelopment. However, till now the 

reasons why only 15% of smokers develop 

LC remain unidentified [109]. The 

outcomes of the current study confirmed 

the association examined. Moreover, 

smoking acts as a confounding factor and 

is involved in PD development and 

progression [40]. The outcomes also 

showed that individuals with deep 

periodontal pockets were at significantly 

higher risk for LC. A small number of 

studies, prospective and based on 

questionnaires and self-reported data have 

investigated the possible link between PD 

indices and LC risk, or total cancer. In a 

prospective co-twin study [36] was 

recorded that PD patientshad a higher risk 

of developing LC, however after 

adjustment for known confounding factors 

age, gender, educational level and SES the 

assessed association was not statistically 

significant. In another similar study [21] 

was found that PD patients had an 

increased risk of total cancer and a 

significantly increased LC risk, finding that 

was not confirmed in never smokers. After 

adjustment for known risk factors for LC, 

the extent of the association between 

periodontitis and LC ranged between1.48 

and 1.73.  

Conclusions  

In conclusion, those with deep periodontal 

pockets and missing four or more teeth 
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had a significantly higher risk of lung 

cancer. These associations persisted after 

controlling certain confounding factors 

such as smoking status and SES.
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