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Abstract: Problem statement: Oral cancer is one of the most common life thrgiate cancers all
over the world, in particular Asian countries aolacco is considered to be the most potent riskifac
for oral cancer. This study was conducted to ingatt the risk factors for oral cancer among the
subjects from the studied aregpproach: A case-control study of 350 cases and 350 contwads a
period of 19 months during April 2005 and SeptemB@66 was carried out. The self reported
information about their tobacco, alcohol along wither associated habits was collected by strudture
guestionnaires. The consumption of tobacco wasifiled into three types, active smoking, passive
smoking and smokeless form of tobacd®esults:. There was a significant association between
consumption of tobacco and the development of oamicer (p<0.05 for all). Active smoking, in
particular bidi smoking showed strong associatigti wral cancer compared to the passive smoking.
Of the smokeless tobacco type, gutkha and tobdakesd consumption showed the strong association.
However, betel leaf and paan parag chewing hadssocation. While, alcohol consumption was
associated with oral cancer with strongest detentibeing the consumption of hard liquor. Dietary
habits, in particular the non-vegetarian diet wgmificantly associated with oral cancer. The entir
associations were statistically adjusted for pdesiionfounders like age, gender, alcohol, the dse o
other tobacco types, non-vegetarian diet, educatiocation and monthly household income as
appropriateConclusion: Smokeless tobacco consumption emerged as theyssbrisk factor for oral
cancer.
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INTRODUCTION addition to smoking, use of Smokeless Tobacco (SLT)
in a variety of forms, is widespread among both men
Tobacco is one of the most preventable causes @nd women (Pednekat al., 2009). The most common
oral cancer. Although there is evidence that snwkin form of tobacco use in India are traditional forle
(cigarette, cigar and pipe) is associated with caalcer, betel leaf (paan), a combination of betel-leafcarsut,
the smokeless tobacco (often called chewing tobacco slaked lime, tobacco and condiments; combinatidns o
spit tobacco) seems to be strongly associated avih  ingredients are altered according to individual
cancer (Haumschild and Haumschild, 2009). Thesg@references, smoking bidi (hand rolled cigarette),
findings are based primarily on the epidemiologicalchewing tobacco flakes with or without lime, tobacc
association of tobacco use with increased inciderice tooth powder (mishiri, a black powder obtained by
oral cancer. Alcohol and diet have also been redad  roasting and powdering tobacco, which is then apolpli
be associated with oral Cancer. Kamargaal. (2009) to the gums using a finger). Besides, the use of ne
have reported that 75% of all oral cancers could b@roducts, blends such as panmasala and gutkha, is
attributed to heavy alcohol and tobacco consumption increasing not only among men but also among
In India, tobacco is one of the most importantchildren, teenagers and womd@chulzet al., 2009).
public health issues and used in various forms. IfJse of all forms of tobacco has also been showeto
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associated with increased all-cause mortality ie thindependence of attributes. The  multivariate

Indian population (Guptet al., 2005). associations of risk factors with oral cancer wested
However, in India where chewing and smokingusing multiple logistic regression analysis. The

tobacco is practiced, there is a striking incideoteral  quantitative risk assessment was done by calcglatin

cancer- these cases account for approximately 50% o¢he Odds Ratios (OR) with 95% confidence intervals.

all cancer cases (Schulet al., 2009). As the All the associations were adjusted for potential

distribution of tobacco consumption is not unifoiitis ~ confounders like age, gender, alcohol, the usetloéro

often found to be significantly higher among lower tobacco types, non-vegetarian diet, education,timca

socioeconomic groups (Shanleaial., 2010). There isa and monthly household income as appropriate. The

little systematic investigation on how the consupmt entire data was analyzed using a Statistical Packayg

of tobacco types distributed in oral cancer pasient Social Sciences (SPSS) version 13.

Pune, India. Thus in this study we investigate how

tobacco consumption (in its smoking and smokeless RESULTS

form) is distributed among the cases and controls.

Based on this distribution, we estimate the extémnisk

associated to oral caner for various exposure messu

of tobacco use.

Univariate analysis. The subjects were categorized
into ever/never habituated to use of different piasl.
The habits included the use of tobacco, consumpatfon
MATERIALSAND METHODS alcohol and dietary intake. The tobacco use was
categorized to smoking and smokeless form. The

Study setting: The data presented in this report Wassmokers were further classified into active andspvas

obtained from a hospital based case-control study>Mokers. In active smoking, users of all typeseridd

conducted at Morbai Naraindas Budharani CanceFigarette' unfiltered cigarette and bidi smokingnied

Institute, Pune, India, during a span of 19 months:[he sub-categories. While, for smokeless tobaceo th

starting from February 2005 to September 2006. sub-categories included crude products (tobacémdla
mishiri and supari), along with blends and mixed

h products (gutkha, paanmassala and betel leaf).
d’ Generally, blends are mixture of ingredients with o
ithout tobacco, wherein, panmassala is a mixture

Study population: A total of 700 subjects (350 eac
cases and controls) were selected using simpleoran
sampling procedure. The data related to demographi ) X
status, occupational history, tobacco and alcoho areca nut, catechu, cardamom, lime and numbeénef f

drinking habits, as well as dietary habits wasemitd natural _perfuming materigls) without tobacco _While
from subjects after taking their written informed gutkha is a panmassala with tobacco. For alcohuit$a

consent. In this study, the information on thesubjects were classified into consumers of beengwi

environmental smoking tobacco (passive smoking) waQ""rlddl'qc;Jor and (.:ountrﬁ made Ilquor: Th;. dietarpiha
also collected. The entire information was recorded"ctided vegetarian and non-vegetarian diets.

- . . Table 1 shows the distribution of subjects by
through personal interview and structured validated ) . )
quelsjt?onnpaires. nterview uetu val selected habits. The unadjusted ORs along with 95%

Cls are also shown for these individual consumption

Definition of cases and controls: Cases were the newly types. . .

diagnosed patients of oral cancer aged above 1&.yea In_ general,_consumpnon of_tobacco-m_ any form
The diagnosis was confirmed by histopathological((_:he_"\_"ng’ active and passive smoking) was
investigations and classified by the standard hateonal significantly _dl_fferent betwee_n cases and cpntrols
Classification of Diseases (ICD10) criterion. The (P<0-001). Similarly, overall drinking alcohol haland

controls were selected from the relatives, frieadsl NON-vegetarian diet were also significantly differe
caretakers of cases, who accompanied the patietite a PEWeen the two groups (p<0.000 for both) (Table 1)

hospital. The controls were apparently healthy diot In case of both active and passive smoking, the
not reportedly have cancer. The controls were age a prevalence was significantly higher in cases coexbar
sex matched to the cases. to controls (p<0.001 for both). In the active srmuki

sub categories viz., filtered cigarette, non-féiér
Statistical methods: The data is presented as thecigarette and bidi (hand-rolled locally available
numbers with percentage (prevalence). The sigmiiea cigarette), the prevalence was significantly larger
of difference between the proportions of qualitativ cases compared to controls (p<0.001 for all). Tioe b
characteristics is tested using Chi-square test o$mokers had the higher risk of oral cancer.
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Table 1: Distribution of subjects by selected haflitnivariate)

Factors Cases (350) n (%) Controls (350) n (%) OR* 95% Cl of OR p-value
Tobacco Use (overall) 328 (93.7) 200 (57.1) 11.2 0-18.0 0.001
Active smoking (overall) 125 (35.7) 61 (17.4) 2.6 .8-B.7 0.001
Filtered cigarette 44 (12.6) 33(9.4) 1.4 0.9-2.3 .149
Non filtered cigarette 15 (4.3) 6 (1.7) 25 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 D.00
Smokeless tobacco (overall) 303 (86.6) 158 (45.1) 8 7 5.4-11.4 0.001
Tobacco flakes 175 (50.0) 55 (15.7) 5.3 3.7-7.6 00.0
Betel leaf (Paan) 44 (12.6) 31(8.9) 14 0.9-24 110.
Pan parag 21 (6.0) 18 (5.1) 11 0.6-2.2 0.621
Gutkha 112 (32.0) 21 (6.0) 7.3 45-12.0 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
Alcohol (overall) 106 (30.3) 48 (13.7) 2.7 1.8-3.9 0.001
Beer 28 (8.0) 14 (4.0) 21 1141 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 0.1-0.3 000.
Non-vegetarian 298 (59.2) 205 (40.8) 4.0 2.8-5.8

*: Un-adjusted (crude) odds ratios

Table 2: Association of types of smoking and smeg®kobacco with oral cancer (multivariate-adjusted
Multivariate models (adjusted)

Model-1 OR Model-2 OR Model-3 OR Model-4 OR Mo&eBR Model-6 OR
Factors (95% CI) (95% ClI) (95% ClI) (95% CI) (95% ClI (95% CI)
Smoking tobacco
Filtered cigarette 3.1(1.7-5.6) 2.7 (1.5-5.0) @A.5-5.2) 2.9 (1.6-5.3) 3.4 (1.8-6.2) 3.0 (1.6-5.6)
Non-filtered cigarette 4.3 (1.4-3.7) 3.3(1.1-10.3) 3.8(1.2-12.5) 4.2 (1.3-13.2) 3.8 (1.2-12.5) 4.313.7)
Bidi 5.2 (2.8-9.6) 4.8 (2.6-9.0) 4.8 (2.6-8.9) $259-10.2) 3.7 (1.9-6.9) 5.2 (2.8-9.7)
Smokeless tobacco
Tobacco falakes 7.8 (5.1-12.1) 7.6 (4.9-11.9) 8.8-10.2) 8.3 (5.4-13.0) 6.1 (3.9-9.5) 7.9 (5.13)2.
Gutkha 12.0 (6.6-21.7) 12.7 (7.0-23.2) 12.8 (73072 12.1 (6.7-21.8) 12.4 (6.8-22.5) 12.0 (6.6-21.7
Supari 6.3 (2.9-14.0) 6.1(2.7-13.9) 6.5(2.8-15.2 6.6 (3.0-14.8) 6.0 (2.6-13.4) 6.4 (2.9-14.2)
Mishiri 3.0 (1.9-4.8) 3.0 (1.9-4.9) 2.7 (1.7-4.3) .332.1-5.4) 2.6 (1.6-4.1) 3.0 (1.9-4.9)
Betel leaf 1.9 (1.0-3.4) 1.8 (1.0-3.3) 1.7 (0.9)3.2 1.9 (1.1-3.6) 1.6 (0.9-2.9) 1.9 (1.0-3.5)
Pan parag NA NA NA NA NA NA

Model-1: Adjusted for age, gender, other tobacgesy Model-2: Adjusted for model-1 plus alcohol; dé63: Adjusted for model-1 plus non-
vegetarian; Model-4: Adjusted for model-1plus lémat Model-5: Adjusted for model-1 plus educatidhodel-6: Adjusted for model-1 plus
occupation; NA: Not Available because of inadequattermation

Similarly, the prevalence of almost all types offollowed by non-vegetarian and alcohol consumption,
smokeless tobacco was significantly higher in cased4.0 (2.8-5.8) and 2.7 (1.8-3.9) respectively. Whsre
(p<0.001 for all) (Table 1). Of the types, chewiofy the vegetarian dietary habit was found to be aggtite
gutkha was more common among the cases and had tfeetor for oral cancer 0.2 (0.1-0.3) (Table 1).
higher risk of oral cancer. The next significanskri
factor was the chewing of tobacco flakes. The use oMultivariate analysis: Table 2 shows the multivariate
paan-parag and betel leaf was not significantfaskor ~ Odds Ratios (OR) for smoking and smokeless tobacco
for oral cancer. use as an exposure through different multivariate

For the types of alcoholic beverages, countrymodels for adjustment of possible confounders dige,
liquor, hard liquor and beer were significantly mor gender, tobacco types, alcohol, non-vegetarianthabi
common among cases (p<0.05 for all) (Table 1). Solocation of residency, education and occupation as
also was the difference observed in the dietarjthald  appropriate (adjusted OR).
the two groups. From Table 1 and 2 it is apparent that the

Univariate analysis revealed that the overallmultivariate and unadjusted risk assessment is
tobacco use was highly significant risk factor toal  different for various types of tobacco use. The
cancer with OR of 11.2, (95% CI of OR, 7.2-18.0),unadjusted risk for filtered, cigarette smoking v
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significant (OR = 1.4; 0.9-2.3), but the multivagaisk  Aggressively advertised and marketed, often claimed
ranged from 2.7-3.4 after adjusting for otherto be safer products, they are consumed by the very
appropriate risk factors through model 1-6. Theyoung and old alike, particularly in India (Nagt al.,
unadjusted risk for non-filtered cigarette smokimgs  2004). Next risk determining factor was found to be
2.5 (1.0-6.7), the multivariate risk ranged from3-8.3  tobacco flakes (OR 5.6), which is used with or with
after adjusting for other appropriate risk facttmough lime and kept in the mouth for different duratioh o
models 1-6. time depending on the personal habits. Of the other

The multivariate risk for bidi smoking ranged from smokeless tobacco types, Mishiri showed relatively
3.7-5.5 through models 1-6. While the unadjuste#t ri lower risk than tobacco flakes. This could be beeaaf
was 4.1 (Table 2). the difference in processing and use. Mishiri ipliaol

Whereas, in smokeless types, while the crude riskn teeth and gums and spit out within a relativalgrt
of oral cancer for tobacco flakes was 5.3 (p<0.8%8, time. While tobacco flakes are kept for a longenet]
multivariate risk for tobacco flakes increasedresulting in differential release and absorptiortaxic
significantly (range: 6.1-8.3). The un-adjusteckrier ~ components of tobacco. Earlier case control studies
gutkha was 7.3, while, the multivariate risk rangedfrom Mumbai have identified betel leaf chewing as
from12.0-12.8. major risk factor for oral cancer in India (Nair al.,

The multivariate risk of oral cancer with supari 2004). The absence of effect for betel leaf ingresent
ranged from 6.0-6.5, whereas, the crude risk of orastudy may be due to the predominant habits ofispitt
cancer for supari was 2.8. out the quid and its extracts with saline ratheanth

The unadjusted risk for mishiri was 2.2, whereasswallowing, which thus prevented carcinogens cdntac
the multivariate risk ranged between 2.6-3.3 aftewith oral cavity epithelium. Similar results havisa
adjusting for other appropriate risk factors. Thebeen reported in one of the earlier study conduated
unadjusted for betel leaf was 1.4, which was notfThomaset al., 2007)
significant, whereas, the multivariate risk ranged Smoking was a risk but it appears to be the
between 1.6-1.9 after adjusting for other apprderia relatively weak risk factor for oral cancer in peutar.
risk factors through models 1-6, it was not sigmifit ~ According to our results, daily smokers have al@®ut
risk only in models 3 and 5. Paan parag was nofold increased risk compared to never-smokers, lwhic
significantly associated either in univariate or inis supported by findings of Thomas al. (2007) in

multivariate models. Papua New Guinea. We found an increased risk df ora
cancer for bidi smokers compared to never smokers
DISCUSSION (OR (95%Cl) 4.1 (2.4-6.9), whereas no significant

pattern of risk was found for cigarette smokerschHSu
results have been reported by Rahrearal. (2003);

In this study we found that approximately 94% of : 3
patients with oral cancer have used tobacco pnsxductW"Jlmakulasu”yal (2005) and Subaprataal. (2006). It

and the relative risk of developing oral cancer was oY be due to the higher content of nicotine ini.bid
: L pIng According to Malsoret al. (2001); (2002), the nicotine
times that of the risk in never use tobacco. Ahnig

f tob i d ) Ki I concentration in bidi is 21.2 mg g compared to
of tobacco use (active and passive smoking as age commercial filtered cigarette (16.3 mg)gand unfiltered

smokeless tobacco) were associated with oral Canceéigarette (13.5 mgy. In addition, bidi is prepared by
However, a maximum risk was found among the i : '

- rolling tobacco in dried leaf of tenduDiospyros
smokeless tobacco users OR = 7.8 (5'4'11'4)malanoxylon) or Temburi tree Miospyros ebenum) in

(Muwongeet al., 2008) and (Znaoet al., 2003) have  comparison to US cigarettes, the mainstream sméke o
reported that the smokeless tobacco to be the ihighgyigj contains a much higher concentration of severa
risk factor than smoking tobacco (OR 5.05), however oxjc agents such as hydrogen cyanide, carbon
is about two fold less risk compared to our studlys  monoxide, ammonia, other volatile phenols and
interesting to note that of the smokeless tobacc@arcinogenic hydrocarbons such as benz(a)anthracen
consumption, the risk was strongly determined byand benozopyrene (Pednelehil., 2009). Moreover in
gutkha followed by tobacco flakes consumption.slt i |ndia, bidi smoking being affordable to mass of
probably due to the combined effect of the ingratlie population is most common than cigarette smoking.
(tobacco, areca nut, catechu, cardamom, lime antthis aspect may explain bidi being a factor for
number of fine natural perfuming materials) presant increased risk of oral cancer in India.
gutkha. In the last few decades, small, attracéiad Smokeless tobacco has a stronger effect than a
inexpensive sachets of betel leaf substitutes {@utk smoking type because of the direct contact of the
and panmasala) have become widely availabletobacco carcinogens with the oral epithelium as the
12
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chewing tobacco products are chewed or kept in th#duwonge, R., K. Ramadas, R. Sankila, S. Thara and

mouth. However, the etiologic role of these factisrs G. Thomaset al., 2008. Role of tobacco smoking,
not well understood and further methods for modidyi chewing and alcohol drinking in the risk of oral
them need to be developed (Weinberg and Stefan, cancer in Trivandrum, India: A nested case-control
2002). The insignificance either in univariate or i design using incident cancer cases. Oral Oncol.,
multivariate models for pan parag may have been the 44: 446-454. PMID: 17933578

result of inadequate data in this study. Nair, U., H. Bartsch and J. Nair, 2004. Alert fan a

On multivariate analysis, the smoking and epidemic of oral cancer due to use of the betal qui
smokeless forms of tobacco predicted oral cancer substitutes gutkha and pan masala: A review of

significantly and independently after adjusting the agents and causative mechanisms. Mutagenesis,
other types of tobacco use, alcohol, age, genaleation, 19: 251-262. PMID: 15215323

education and occupation. The smokeless form opednekar, M.S., J.R. Hébert and P.C. Gupta, 2009.
tobacco emerged as a strong independent risk féator Tobacco use, body mass and cancer mortality in
oral cancer. It is interesting to note that theseai Mumbai cohort studyCancerEpidemiol., 33: 424-30.
difference in the multivariate risk and uni-variaiek PMID: 19854693

assessment of each factor. This suggests that ere  papman, M., J. Sakamoto and T. Fukui, 2003. Bidi
S|gn|f|c_ant effect O.f the confounders like age, dgm smoking and oral cancer: A meta-analysis. Int. J.
education, occupation on the use all types of todac Cancer.. 106: 600-604. PMID: 12845659

CONCLUSION Schulz, M., P.A. Reichart, C.A. Ramseier and

M.M. Bornstein, 2009. Smokeless tobacco: A new

In conclusion, smokeless tobacco consumption risk factor for oral health? A review. Schweiz
emerged as the strongest risk factor for oral aance Monatsschr Zahnmed, 119: 1095-1109. PMID:

Further studies are required in other parts ofdntdi 20020590

demonstrate the similar effects of tobacco consiempt shankar, A., A. McMunn, A. Steptoe, 2010. Health-
also to find out the actual prevalence of oral earto related behaviors in older adults relationshipswit
get an idea of the burden of the underlying health g 4cioeconomic status. Am. J. Préted. 38: 39-46.
problem. There is a need for appropriate preverdiuh PMID: 20117555 ’

planning strategies for tobacco consumption. Tlallo
government initiatives towards enforcing of the
programs to improve the education and economiastat
as well as create awareness about the oral candetsa
damaging consequences would be most desirable.
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