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1. INTRODUCTION

Tobaceo represents the single most preventable cause of death in the world (20). Cigarette

smoking and other forms of tobacco use imposes globally a huge and growing burden for public
health. Approximately 5 million people are killed annually by tobacco use. By the year 2030,
according to current trends, it is assumed that this number will increase to 10 million with 70%
of deaths occurring in low and middle-income countrigs (10).

Tobacco is smoked in the form of cigarettes, cigars, bidis, hookahs, kreteks, cuttas and pipes
(13, 14, 13). Tebacco smoke is highly dynamic and has a complex matrix consisting of a gas
phase and a particulate phase with more than 3800 compounds. Among these compounds, 60 of
them are well-established carcinogens in animals and 15 of them are carcinogens in humans, The
carcinogens, found in tobacco smoke, include polycyclic aromatic hydrocarbons, aldehydes,
arsenic, nickel and cadmiwm (1).

Smoking not only harms smokers but also harms the people around them. It is related to

some systemic diseases, including many types of cancer, coronary heart disease, stroke and



peripheral vascular diseases (6). Smoking increases the chance of developing cancer of pancreas,
renal pelvis, urinary bladder, uterine cervix, nasal cavity, pharynx, larynx, esophagus, stomach
and kidney (4, 9, 24). The health effects of smoking are more serious for women than for men. In
addition to the general health problems common for both genders, women face additional
hazards (12). Besides women, children are very vulnerable part of population, particularly during
the first year of their life. Their exposure to environmental tobacco smoke, or passive smoking,
can induce serious short-term as well as long-term health effects (2).

Smoking is related as well to some oval discases including oral cancer, oral leukoplakia,
palatal leukokeratosis, smoker's melanosis, oral candidiasis, hairy tongue, discoloration of teeth,
dental restorations and dentures, periodontitis, wound healing failure, dental implants failure,
gingival inflammation, acute nectotizing ulcerative gingivitis and apthous ulcers (20).

Among the major biological effect of tobacco smoke, which is related to dental caries,
belongs higher concentration of thiocynates in saliva of tobacco smokers. This effect presents
caries inhibiting factor (11). On the other hand, lower buffering effect, lower pH and higher level
of Lactabacilli and Streptocbccus Mutans in smoker’s saliva increase their susceptibility to
caries (21). Immunosuppressive properties of environmental tobacco smoke might be a risk
factor for dental caries development {21). Environmental tobecco smoke is suspected to play a
causal role in caries formation in children. It may decrease serum vitamin C level, whick may be
associated with growth of cariogenic bacteria in children (21). In addition, environmental
tobacco smoke may reduce the protective properties of saliva that can operate against caries (21).
Almost ail above mentioned important findings can contribute to increased prevalence of dental
caries among smokers. However, a direct etiological relation between smoking and dental caries
is still missing (21).

Due to declining of smoking in the modern world, the tobacco indusiry has to look for other
products that can keep the old customers and attract new ones. Different forms of smokeless
tobacco are currently massively promoted and are gaining importance {18). ST is a very broad
term that refers to more than 30 different types of products arcund the world (e.g. plug, gutkha,
khiwan, Khani, iq’milk, zarda, naswar, nass, chimo, toobak, shamma, gudhaku, gul, mishri,
maras, maist snus). {22). ST is normally consumed orally or nasally, and includes products that
are placed in mouth, cheek or lip and sucked (dipped) or chewed (22). Cigarette smoking is

pandemic, affecting large propertions of the population worldwide. In contrast, use of ST is



endemic, mainly restricted to certain geographical arsas such as North America, the
Scandinavian countries, India, Bangladesh, Southeast Asia and part of Africe. South Asia is the
major producer and net exporter of tobacco. Over one-third of tobacco consumed regionally is
8T (22),

Smokeless tobacco presents a complex chemical mixture, including not only the
componenis of the tobacco leaf but also chemicals added during the manufacturing process (22).
ST contains the addictive chemical nicotine and more than 20 cancer-causing chemical
substances; nevertheless, the actual number of carcinogens found is fewer than in cigarette
smoke. Most hmportant carcinogens identified in ST are tobacco-specific N-nitrosamines; N'-
nitroso-nornicotine and 4{methylnitrosamino)-1-(3-pyridyl)-1-butanone. International Agency
for Research on Cancer (JARC) concluded that there is sufficient evidence that the oral use of ST
is carcinogenic to humans {22).

Smokeless tobacco is related to some systemic diseases, including cardiovascular diseases
and several types of cancer (stomach, rectal, prostate, bladder, pancreatic, laryngeal and
esophageal cancer). It represents important risk factor for reproductive systems of men and
women and risk factor for prenatal development. Smokeless tobacco can cause morphological
and functional changes in nasal mucosa and a can be associated with chronic rhinitis. One of the
most important systemic effects of smokeless tobacco is nicotine dependence. Smokeless
tobacco contains high level of addictive nicotine (one can of snuff delivers as much nicotine as
60 cigarettes} and withdrawal symptoms such as drowsiness, nervousness, headache, irritability,
and cravings have been reported (22).

Smokeless tobacco is related as well to some oral diseases like oral cancer, oral leukoplakia
and snuff dipper’s lesion, acute necrotizing ulcerative gingivitis, gingivitis and periodontitis,
statned teeth, bad breath, mouth sores, and tooth abrasien of incisal and occlusal surface of teeth
(22).

In relation to dental carries development, high levels of fermentable sugar and sweeteners in
smokeless tobacco can stimulate growth of Carlogenic bacteria (19). Extracts from chewing
tobacco with high sugar content increase growth of Lactobacillus Casei and extracts of
smokeless tobacco may serve as a growth substrate for Streptococcus mutans, Streptococcus
salivarius and Streptococcus sanguis (5). Local loss of keratinized gingiva at the side where

chewing tobacco/snuff is held can present another possible conmributing mechanism in the



development of mostly root-surface caries in smokeless tobacco users. This mechanism induces
teeth abrasion yielding in periodontal problems reflecting the degree of gingival recession and
bone loss. The exposed root surface, damaged by the loss of cementum and some dentin is at
increased risk to develop caries (21).

Out of 930 million global tobacco consumers, 1.1 biilion smokers live in developing
countries; India alone has $82 million smokers {L6). In India, different forms of tobacco are
consumed. Cigarettes and “bidis™ are the two most common forms of tobacco smoked in India.
Data reported by the Cancer Patients Aid Association of India in 2004 reveal that smoking of
cigarettes {prevalence of 20%) and “bidis” (prevalence of 40%), followed by the use of
smokeless tobacco in various forms (prevalence of 40 %) is widespread among both, men and
women. Documented data of Indian population suggested that 65% of all men and 33% of all
women use some form of tobacco (3). However, demographic variation and distributien of
forms of tobacco consumption in India are not uniforrm.

The Czech Republic is among the ten countries with the highest rate of cigarette
consumption worldwide. Recent data of WHO indicates that in the Czech Republic, 31.1 % of
males and 20.1 % of females smokes (17). According to annual estimation, approximately
22,000 people die from diseases caused by smoking (i.e. 60 deaths daily). Most of these deaths
are in middle age (15,000). Other forms of tobacco products, like smokeless tobacco (snuff,
chewing tobacco), are banned in EU (the Czech Republic) since 1992, with the exception of
Sweden (23).

In conclusion, the known facts can lead to assumption that tobacco use have certain
influence on dental caries incidence, nevertheless, further studies, clinical trials and experitments
are needed to elucidate the independent effect of tobacco use as an inducer of dental caries.
Generally, an association between tobacco using and some types of oral diseascs (such as oral
cancer) has been well decumented but the rele of tobacce using in dental carries development,
however, has not been widely investigated in the India and in the Czech Republic. In this study,
the DMFT index was used to evaluate the influence of tobacco use on dental caries development
in Indian and Czech respondents. The confounding factors were evaluated on the basis of

different population character.



2. ATM OF WORK

The primary aim of the presented cross sectional study was to investigate the influence of
tobacco use and other factors on dental caries in the groups of Indian and Czech respondents. The
secondary aim was to compare the results found in the Indian group with those obtained in the
Czech group; taking into consideration the differences in culture and race, socioecenomic status,

food and drink habits, oral hygiene practices, and the use of tobacce in different forms.

3. MATERIALS AND METHODS

The study was approved by the Ethics Committees of Charles University of Prague, Faculty of
Medicine in Hradec Krdlovs. The Indian subjects where randomly selected from patients who
visited dental clinics in twe South Indian cities (Cochin and Chennai) from July 2005 to February
2007. The Czech part of the research was conducted simultanzously at the Department of Hygiene
and Preventive Medicine and Department of Dentistry in Charles University Medical Faculty in

Hradec Kralové in cooperation with private dentists from July 2005 to February 2007,

3.1. Studied population

Several studies used a representative sample (8), whereas most studies used a convenience
sample such as velunicers or patients attending dental clinics (7) for collecting data. The
respondents who participated in this study were patients of dentists cooperating with the study. The
principle criterion was age. Edentulous patients were excluded from the study. The participants
were informed about the purpose of the study, an informed consent was taken and at the end of

clinical examination, each participant was given instructions regarding dental treatment needs.

3.2, Questionnaires

Two different sets of questionnaires were prepared, one for the Czech respendents (in Czech
language) and the other, with minor variations, for the Indian respondents (in English). All
participants in our study were requested to answer the questionnaire which included guestions
concerning their personal history, economic status, level of education, profession, general health
status, food habits, frequency of dental visits, brushing habits, dental aids used and detailed

tobacco consumption history, Information collected on use of tobacco included current tobacco



consumption status, duration and amount of tobacce use and form of tobaccoe use in case of Indian
respondents.

We found six forms of tobacco consumption in the group of Indian respondents: tobacco with
betel nuts and leaves, tobacco alone, bidi/chutta, cigarettes without filters, cigareties with filters,
and pipes and other forms. The respondents were classified into 5 groups: 1) regular smokers, 2)
occasional smokers, 3) ex-smokers, 4) tobacce chewers (tobacco alone or tobacco with beetle nuts
and leaves), and 5} tobaceo non-users. Regular smokers were defined as individuals who, at the
fime of examination, smoked at least one cigarette a day. Occasional smokers were individuals
who smoked less than one cigarette per day. Former or ex-smokers were defined as individuals
who smoked at least 1 cigarette per day for 6 consecutive months and didn’t smoke at least for the
past 6 months from the time of the study. Since the use of smokeless tobacco, mostly in the form
of chewing tobacco is prevalent in India, we further classified the Indian respondents inte ‘tobacco
chewers’ and ‘tobacco non-users’. “Tobacco chewers does not smoke but only chew tobacco
(alone or tobacco with betel nuts and leaves) and tobacco non-users never used any form of
tobacco (smoking or smokeless tobaceo). ‘Tobacco nen-users’ consisted of subjects who never
used tobacco (at the time of study or in the past) in any form.

In case of Czech respondents, the most prevalent mode of tabacco consumption was smoking in
various forms like cigarettes, pipes and cigars. In addition, tobacco status of Czech patients was

classified into four groups: regular smoker, occasional smoker, ex-smoker and non-smoker.

3.3, Clinical examination

Oral health examinations were performed (according to WHO oral examination procedure}
after the self-administered questionnaire session and before dental treatment. The examiners in
India and the Czech Republic used standard examination environment, standard equipment and
followed detailed instructions. For caries score were utilized the following: decayed teeth
{reflecting recent untreated disease experience); missing teeth and filled teeth (reflecting caries
treatment experience). Decayed, missing, and filled tecth (DMF-T) altogether provide an
estimation of accumulated caries experience score. Each clinician carried out all clinical

examination using artificial light; a flat surface mouth mirror, gauze, and sponge dry air.



3.4. Data analysis

Statistical analysis of the data included the classification of data and calculation of frequencies
and was performed by NCSS 2004 programn. Mann-Whitney test or Kolmogorov-Smirnov test was
used for comparison of the two groups {tobacco users and tobacco non-users or smokers and non-
smokers}) according to quantifative data (e.g., age), and Kruskal-Wallis analysis of variance with
muitiple comparison tests was used for the five groups (regular smokers, occasional smokers, ex-
smokers, tobacco chewers and tobacco non-users} according to the way of tobacco use. Chi-square
test of independence in contingency tables or Fisher’s exact test was used for qualitative data (e.g.,
DMFT, income, education, preventive dental visits, brushing habits, food and drinking habits,

tobacco habits). The level of significance was o = 0.05 in all calculations.

4. RESULTS
4.1. Indian respondents

The Indian group of respondents comprised 805 adult patients (580 men and 295 women), For
extended description, tobacco users were divided into four sub-groups: regular smokers, occasicnal
smokers, ex-smokers and tobacco chewers. Detailed analyses over economic status, level of
education, profession, health status, food habits, frequency of dental visits, brushing habits, dentat
aids use and tobacco consumption history were undertaken, Table 1 presents an example of

analysis of nutritional habits of respondents in refation with their tobacco status.

Table 1. Consumption pf chosen food, drinks and tobacco status of Indian respondents (%)

1 — Regular smokers, 2 —~ Occasional smokers, 3 — Ex-smokers, 4 — Tobacco chewers,
5 — Tobacco non-users, * several times

Type of tobacco use
1 | 2 | 3 I 4 | 5 I Total
Sweets - D<0.001 ¥ test; *¥**

Never| 20 0.0 0.0 50 | 21 | 24

Less frequently] 47.1 45.7 513 59.6 549 50.8

Per month*| 16.7 22.8 385 19.9 275 20.5

Per week*| 21.1 314 5.1 8.5 12,7 17.4

daily| 12.4 0.0 5.1 7.1 2.8 8.9




Sweet drinks p < 0.001; ;(" fest; * ¥
Never{ 1.1 57 5.1 113 6.3 43
Less frequently| 29.9 37.1 46.2 42.6 38.0 347
Per month*| 40.5 28.6 282 29.8 444 38.2
Per week*| 24.7 28.6 20.5 12.8 10.6 20.0
daity| 3.8 0.0 0.0 33 0.7 29
Fruits and vegetables p < 0.001; 5 test; #+*
Never| 0.0 0.0 0.0 35 0.7 0.8
Less frequently| 154 20.0 15.4 17.7 317 18.9
Per month*{ 26.9 7.1 256 27.0 324 27.4
Per week™ 19.7 314 333 17.0 12.7 19.1
daily[ 38.0 314 25.6 348 22.5 33.8
Alcoholic drinks p<0.001; x test; ***
Never| 10.2 40.0 59.0 70.9 81.0 37.2
Less frequently] 50.9 48.6 256 19.1 134 37.3
Per month*] 19.9 59 10.3 2.1 42 12,9
Per week*| 152 29 2.6 5.0 0.7 9.6
daily| 3.8 29 2.6 28 0.7 3.0

The most important results concerning the influsnce of tobacco use and other influencing

factors on dental carries in the group of Indian respondents are summarized in table 2.

Table 2. Effect of selected factors on DME-T statute in the Indian respondents

DMEF-D DMF-M DMF-F
Mean p- | Mean Mean
Factor +SD | valwe | =sD p-value | SD -p-value
Younger 3.72 1.53 2.91
Ave & =390 | 0,015 | £1.88 | 0.0017 | £3.12 ] 0.00639
& o | 650 | O[22 | ¢ [T3500) 00
+4.36 +2.19 +3.31
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Males 6.07 1.82 3.08
Sex +4,01 0709 | +£2.12 ] 078 | =3.16 0,497
Females | (045 ] NS 1591 (NS} [1325 | (NS)
: +4.36 +1.75 +3.32
Neo 5.67 2 6.83
education | +3.63 + 1.64 +1.31
Basﬂi]c —Till 5.48 2.45 2.22
Education |—omcStt 1403 80100 | £22 | 000 [E314 ] 600
Highschool | S0 | ) | B8} ey | 2T8 ] ey
+4.20 +}.99 +2.87
University 6.46 1.46 3.88
graduation | +4.11 +1.98 +3.34
Twice a 6.59 1.42 4.18
year +4.06 + 2,14 +3.51
) Once a year 6.89 1.62 4.33
Preventive +4.58 [<0.001 | £2.06 { <0.001 | +£3.56 | <0.001
check-ups Having 504 | (%) ] 193 | (™ [ 275 | (**%)
problem + 3,99 +1.99 +2.92
Never 4.09 0.67 0.39
before +3.26 +1.31 +1.12
Once a day 6.29 1.86 3.05
£4.10 +2.04 +3.19
Brushing | Twice daily ffgs 00179 | 1% [ <ooo1 | 362 | 0110
frequeney ! ) |8 ey [£331 ] g
3 times a 4.56 1.69 2.63
+3.92 +1.89 +2.60
day
Regular 6.25 1.9 3.29
smiokers +3.95 +2.14 +3.19
Qccasional 3.6 1.57 1.97
smokers +2.68 + 2,02 £ 2.20
Smoking | Ex:smokers | 22 [<0.00t | 102 | o529 | 322 <0001
£3T5 | ey | 21841 gy 12309 |
Tabacco 6.96 1.62 3.07
chewers +4.43 +2.01 +3.61
Tobacco 5.1 1.53 233
non-users | +4.24 + |65 +2.86

(Kruskal-Wallis test; Kolmogorov- Smirnov test; Mann-Whitney test)




4.2. Czech respondents

The Czech group of respondents comprised 679 adult patients (339 men 340 women). For
extended description, tobacco users were divided into four sub-groups: regular smokers, occasional
smokers and ex-smokers. Detailed analyses over economic status, leve] of education, profession,
health status, food habits, frequency of dental visits, brushing habits, dental aids use and tebacco
consumption history were undertaken. Table 3 presents an example of analyze of nutritional habits

of respondents in relation with their tobacco status.

Tab 3. Consumption of chosen food, drinks and tobacco status of the Czech respondents (%)

Regular | Occasional | Ex-smokers Non- Total
. smokers smokers { - smokers
Sweets p =008 x? test; *
Daity 15.0 20.5 12.1 15.3 15.1
Per week™ 32.7 41.0 220 364 338
Per month* 24.5 23.1 29.7 26.8 26.4
Less frequently 24.5 15.4 34.1 17.9 21.5
Never 34 0.0 22 3.6 32
Sweet drinks p=00012; o test; ¥*
Daily 31,0 32,3 13,5 18,0 21,2
Per week® 193 40,0 20,2 27.5 25,5
Per month* 17,9 10,0 23,6 15,9 17,0
Less frequently 18,6 10,0 27.0 26,7 239
Never 13,1 7,5 15,7 11,9 124
Fruits and vegetables p = 0.006; ¥’ test; **
Daily 375 59,0 54,9 61,2 55,0
Per week* 52,8 33,3 36,3 32,3 374
" Per month* 5,6 5.1 3,3 3,9 43
Less.frequently 4,2 2,6 4,4 2,1 2,9
Never 0,0 0,0 1,1 0,5 0,5
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Beer and vine p=0.028 3 test; * _
. Daily 8.9 . T . 9,6 .5,5 :6,9
Per week™ 33,6 333 31,9 26,6 293
Per _mg:nth* 295 30,8 35,1 253 27,9
-ﬁess frequently 18,5 25,6 19,1 30,8 26,1
Néyer 9,6 2,6 43 11,7 9,7
Beverages - p < 0.001; ¥° test; ¥+
Daily] 2.8 0.0 %) 03 11
Per week™ 7.6 2.6 "33 1,9 3.4
Per month* 20,0 35,9 22,2 16,9 16,0
Less frequently 44,8 56,4 47,8 36,5 52,7
Never 248 5,1 244 30,5 269

* Several times

The most important results concerning the infiuence of tobacco use and other factors on dental

carries in the group of the Czech respondents are samimarized in table 4.

Table 4. Effect of selected factors on DMF-T statute in the Czech respondents

DMF-D DMF-M DMF-F
Mean Te Mean —value Mean _vale
=sp jPV2 £sp |PVAUel .gp [PV
Younger | U89 2.843 10.005
Age £1932 | oo bxa3arl oo (2S00 o
ol 1005 | ‘ne | 5298 10195 | “Ns
er £1.737 8217 £5.776
Malos 1051 4901 G459
Sex K202 | 3y [EE8I6) ay [ESIT8L 4 500g
Femates | 0737 | Ns | 4723 | ns | 10673 | e
£ 1604 £4.723 £5282

i3



Basic 1.16 6.263 0.44
+2.52 +7.46 +5.81
R 1.38 39 9.5
. Skilled 1, 555 +5.64 + 4,02
Education 64 4812 10.627
Bighsehoot | U5, | 00061 | G, | <0001 | L3 | 000
University 0.792 3.427 9.947
graduation | £1.23 + 4.89 + 4.83
Twice a year 0.656 4381 10.657
+1.27 +572 +5.13
Once a year 0.964 4,551 10.109
+1.7 + 649 +5.13
Preventive | Oncein2 1.435 0.002 6,913 0.091 6.783 <().001
check-ups years +1.93 (%) +9,18 NS +4.11 (%%}
Less 1.029 7.571 8.286
frequently =1.5 +9.58 +5.25
Never 3.533 7.633 5433
+5.32 + 9.35 +4,72
3 times daily | 0.618 6.058 0.309
/ more + 1.60 + 8.43 + 5,53
. 2 times daily 0.808 4,333 10.381
Brushing +1.58 0.0181 = 5.82 0.0189 =35.12 0.0485
frequency Once a day 1.308 ) 6.667 9.372 *)
+2.24 + 8.66 +5.55
Less 2.933 5.933 7.267
frequently | =552 *3.77 +5.71
Regular 1.257 5.859 9.149
smokers +2.408 + 7.063 +35.353
Occasional 1.39 2.561 9.122
Smoking smokers +2246 | 0034 |+4.615] <0.001 {+£4.723 0.0313
Ex-smokers 0.947 & 5.979 10.213 *)
+1.6 + 6,895 +5.586
Non- 0.69 4.363 10.487
smokers +1.59 +6.263 +5.162

N8 = non significant
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4.3. Comparative analysis of DMF-T score of the Czech and the Indian respondents

Figure 1 shows higher number of decayed teeth in Indian tobacco users (tobacco chewers,
regular smokers, occasional smokers and ex-smokers; DMF:D = 6.35 = 4.05). when compared
with Czech tobacco users {regular smokers, occasional smokers, ex-smokers; DMF-D = 1.17 ¢
2.16). Both mentioned groups show more decayed teeth when compared with adequate groups —
the Indian tobacco non-users (DMF-D = 5.09 % 4.24) and the Czech tobacco non-users (DMF-D =
0.69+1,59),

Figure 1. DMF-D differences in tobacco users and tobacco nen-users in India and in the
Czech Republic

Mean DMF-D

Tobacco users
in India

7

Tobacco users in the
Czech Repubiic

Tobacco non-users
. inthe Czech Reupfublic

2
Tobacco status and countries

Figure 2 shows higher number of missing teeth in the Czech tobacco users (regular smokers,
occasional smokers and ex-smokers; DMF-M = 542 + 6.82) when compared with the Tndizn

tobacco users (regular simokers, occasional smokers, ex-smokers, tobacco chewers; DMF-M = 1.8
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+2.09). Both mentioned groups shows more missing teeth when compared with adequate groups —
the Czech tobaceo non-users (DMF-M = 4.4 + 6.25) and the Indian tobacce non-users (DMF-M =
1.5 + 1.63).

Figure 2. DMF-M differences in tobacco users and tobacco non-users in India and in the

Czech Republic

Mean DMF- M
Tobacco users
5 in the Czech
Republic

Tobacco non-users
in the Czech Republic

Tobacco users
inindia  Tohacco non-users
in India
) -

Tobacco status and countries

Figure 3 shows higher number of filled teeth in the Czech tobacco users (regular smokers,
occasional smokers and ex-smokers; DMF-F = 9.5 = 5.35) when compared with the Indian tobacco
users {regular smoker, occasional smoker, ex-smokers, tobacco chewers; DMF-F = 3.3 + 3.25).
The Indian tobacco users shows higher number of filled teeth (DMF-F = 3.3 £ 3.25) when
compared with the Indian tobacco non-users (DMF-F = 2.3 + 2.86) whereas the Czech tobacco
users {DMF-F = 9.5 =+ 5.35) shows lower number of filled when compared with the Czech tobacco
nen-users (DMF-F = 10.5 + 5.16).
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Figure 3. DMF-F differences in tobacco users and tobacce non-users in India and in the
Czech Republic

Tobacco non-users
Mean DMF-F in the Czech Republic

Tobacco users
in the Czech
Republic

12

Tobacco users
in India

Tobacco non-users
in India

Tobacco status and countries

5. DISCUSSION AND CONCLUSIONS

Certain limitations should be taken into consideration during the interpretation of the results

presented in this work. At first, the validity of self-reported smoking is often discussed because of
the widespread belief that smokers prone to underestimating of the amount of smoked products or
to deny smoking altogether. At second, although general information about tobacce statues was
obtained, other information about tobacco usage, including age of tobacco inittation and duration
of tobacco usage, was not taken. At third, we were not able to generalize our findings to Indian

and Czech poputation. Our examined groups were convenient samples and were not randomized,
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At fourth, an exact comparison of cur data with recent studies was not always possible to carry

cut because of the differences in methodologies.

5.1. Discussion and conclusions to the first aim of the presented work: Investigation of
tnfluence of tobacco wse and other factors on dental caries in the group of Indian
respondents.

The age, level of education, regular dental check-ups, brushing frequency and the form of
tobacco use praved significant influence on the number of decayed testh in the Indian respondents.
Older respondents and respondents with higher level of education, higher frequency of regular
dental check-ups, lower brushing frequency, regular smokers and tobacco chewers had higher
number of decayed teeth when compared with younger respondents and respondents with lower
level of education, lower frequency of regular dental check-ups, higher brushing frequency,
oceasional smokers, tobacco non-users and ex-smokers,

The age, level of education, regular dental check-ups, brushing frequency and the form of
tobacco use proved significant influence on the mumber of missing teeth in the Indian respondents.
Older respondents and respondents with lower level of education, lower frequency of regular
dental check-ups, lower brushing frequency, regular smokers, tobacco chewers and ex-smokers
had higher number of missing teeth when compared with younger respondents and respendents
with higher education, higher frequency of regular dental check-ups, higher brushing frequency,
occasional smokers and tobacco non-users.

The age, level of education, regular dental check-ups and the form of tobacco use proved
significant influence on the number of filled teeth in the Indian respondents. Older respondents and
respondents with higher level of education, higher frequency of regular dental check-ups, regular
smokers, tobacco chewers and ex-smokers had higher number of filled teeth when compared with
younger respondents and respondenss with lower level of education, lower frequency of regular
dental check-ups, occasional smokers and tobacco non-users.

Selected factors (variables) which can play the role of “confounding factors” influenced dental
health of the Indian respondents quite differently. Statistical analysis disclosed that older
respondents had higher number of decayed, missing and filled teeth. Respondents with higher level
of education proved higher number of decayed and filled teeth but lower frequency of missing

teeth. Regular participation on preventive dental check ups influenced the number of decayed teeth
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and filled teeth (Righer number). Higher brushing frequency decreased the number of decayed,
missing and filled teeth. The respondents with low frequency of brushing proved worse results of
DMF-T index and higher treatment need.

Tobacco use influenced negatively all componenis of PMF-T index in Indian respondents.
Smokers and tobacco chewers had higher average number of decayed, missing and filled

teeth. In addition, higher number of missing and filled teeth was found even in ex-smokers.

5.2. Discussion and conclusions te the first aim of the presented work: Investigation of
influence of tobacco use and other factors on dental caries in the group of Czech
respondents.

The age, level of education and smoking proved to have the highest influence on the number of
missing teeth in the Czech respondents. Elderly respondents, respondents with lower education and
regular smokers (resp. ex-smolers) had higher average number of missing teeth when compared
with younger respondents, respondents with higher education and occasional smokers (resp. non-
smokers).

The level of education and attending regular dental check ups proved to have the highest
influence on the number of decayed teeth in Czech respondents. The participants with higher
education and participants who visited dentists regularly had lower number of decayed teeth, when
compared to lower educated respondenis and to respondents who ignored regular dental check ups.

Sex in connection to attending regular dental check ups proved the highest influence on the
number of filled teeth in the Czech respondents. Women had higher number of filled teeth,
probably zlso due to more frequent attending regular dental check ups.

Selected factors (variables) which can play the role of “confounding factors” influenced quite
differently dental health of the Czech respondents. Statistical analysis disclosed high influence of
age to the number of missing teeth (the number increased according to the age) while sex
influenced mostly the number of filled teeth, (women had higher number of filled teeth when
compared with men). The level of education influenced particularly the number of missing teeth
and decayed teeth {the respondents with lower level of education had more missing and decayed
teeth when compared with participants with higher [evel of education). Regular attending
preventive dental check ups influenced the number of decayed teeth {lower number) and the

number of filled teeth (higher number). Brushing frequency infleenced the number of decayed
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teeth, the number of missing teeth and the number of filled teeth. The participants with low
frequency of brushing proved worse results of DMF-T index and higher treatment need.

Smoking influenced negatively all components of DMF-T index in Czech respondents.
Smokers had higher average number of decayed and missing teeth and lower number of
filled teeth.

5.3. Discussion and conclusions to the second aim of the presented work: Comparison of the
results found in the Indian group with those obtained in the Czech group; taking into
consideration the differences in culture and race, socioeconomic status, food and drink
habits, oral hygiene practices, and the use of tobacco in different forms.

The Indian tobacce users-chewers and smokers {regular smokers and ex-smokers) had more
decayed teath than tobacco non-users. The Czech smokers (regular smokers and ex-smokers) had
more decayed teeth than non-smokers. The Czech smokers (regular smokers, ex-smokers) had
more missing teeth than the Czech non-smokers. In Indian group no significant association
between tobacco use and the number of missing teeth was found. Higher number of filled teeth
was found in the Indian tobacco users. Main responsibility for this fact could be ascribed to high
smokeless tobacco consumption (maialy to chewing). In the Czech group, higher prevalence of
filled teeth was found in tobacco non-users. This fact could be explained by fractional
consumption of smokeless tobacco by tobacco users and by high interest of non-smokers to
preventive dental check-ups. The Indian regular smokers and tobacco chewers demonstrated a
higher percentage of oral mmcosal changes or lesions. Smoking in the case of the Czech
respondents had no significant influence on oral mucosa. It can be conciuded that in both
groups of respondents the tobacee use was associated with higher prevalence of dental caries.

It can be concluded that in both groups of respondents, the tobacce non-users had higher
education compared fo tobacco users,

The Indian regular tobacco users (chewers) had lower income when compared to other Indian
groups. The Czech group with the highest income showed high prevalence of current smokers
(regular and occasional smokers). Thus, different effect of income on tobacco status in both
groups of respondents can be stated.

Tobaceo use was associated with alcohol consumption in both examined groups of respondents.

Smokers from both groups reported more frequent intake of sugar rich soft drinks, The Czech
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regular smokers consumed fewer vegetables and fruits than the tobacco non-users (non-smokers),
The Indian tobacco users consumed more vegetables and fruits than the tobacco non-users. These
facts could be explained on the basis of prices of meat, vegetables and fruits in India and in the
Czech Republic and on the basis of different level of income of tobacco users and tobacco non-
users in each country. It can be concluded that except the intake of vegetables, the tobacco
non-users in both groups of respondents had better dietary habits.

Finally, we can conclude that our results confirmed the negative influence of tobaceo

consumption on dental carries in both groups of respondents.

6. SUMMARY

The primary aim of presented cross sectional study was to investigate the influence of tobacco
products usage on dental caries in the groups of Indian and Czech respondents, The secondary aim
was to compare the results found in the Indian group with those obtained in the Czech group;
taking into consideration the differences in culture, race, socioeconomic status, food and drink
habits, oral hygiene practices, and the use of tobacco in different forms. Participants in this study
were pattents of dentists cooperating with authors of the study. Age was principal criterion for
their participation (30 ~ 69 years). Two different sets of questionnaires were prepared; one for the
Czech participants, and the another, with minor variations, for the Indian participants. All
participants were requested to complete the guestionnaire which included questions concerning
their personal history, economic status, educational qualification, profession, health status, food
habits, frequency of dental visits, brushing habits, dental aids used and a detailed tobacco
consumption history. Informatien concerning the use of tobacco included determination of current
tobacco consumption status and form of tobacco use. We found six forms of tobacco consumption
in the group of Indian respondents: tobacco with betel nuts and leaves, tobacce alone, bidi/chutta,
cigarettes without filters, cigarettes with filters, pipes and other minority forms. Subsequently, the
Indian respondents were classified into 5 groups: 1) regular smokers, 2) occasional smokers, 3} ex-
smaokers, 4) tobacco chewers (tobacco alone or tobacco with betel nuts and leaves), and 5) tobacco
non-users. The respondents in the group 1, 3 and 4 are next specified as tobacco users. In the group
of Czech respondents, unambiguously most prevalent form of tobacco consumption was smoking
in different forms like cigarettes, pipes and cigars. Thus, the Czech respondents were classified

only into 4 groups: 1) regular smokers, 2) occasional smokers, 3) ex-smokers, and 4) non-smokers.
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In both groups of respondents, intra-oral clinical examination (DMFT index) was used for detailed
gvaluation of dental health status. The whole Indian group of respondents comprised 580 men and
225 women. The group of Indian regular smokers was formed mostly of men (98%) while the
group of Indian tobacco non-users (73%) and the group of tobacco chewers (75%) was formed
mostly of women, The whale Czech group of respondents comprised 339 men and 340 women.
The group of Czech regular smokers was formed mostly of men {60%) while the group of Czech
non-smokers was formed mostly of women (59%). In both groups of respondents the tobacco non-
users had higher education when compared to tobacco users. In both groups the fobacco use was
associated with higher intake of alcohol. Smolers from both groups reported frequent intake of
sugar rich soft drinks. The group of Czech regular smokers consumed fewer vegetables and fruits
than Czech non-smokers while the group of Indian tobacco-users (smokers, chewers) consumed
more vegetables and fruits when compared with the Indian group of tobacco non-users. In both
aroups of respondents tobaceo mon-users or non-smokers showed better oral health status than
tobacco users. The Indian regular smokers and tobacco chewers demonstrated a higher percentage
of oral mucosal changes or lesions. The Indian group of tobacco wsers-chewers and smokers
(regular smokers and ex-smokers) showed more decayed teeth than Indian tobacco non-users and
the group of Czech smokers {regular stnokers and ex-smokers) showed more decayed teeth than
Crech non-smokers. The group of Czech smokers (regular smokers, ex-smokers) had more
missing teeth than Czech non-smokers. In the Indian group of respondents we found no significant
association between the tobacco use and the number of missing teeth. Higher number of filled
teeth was found in the group of Indian tobacco users when compared with Indian tobacce non-
users. We found higher number of filled teeth in the group of Czech tobacco non-smokers when
compared with Czech tobacco users (regular smokers and ex-smokers). Selected fctors (variables)
which can play the role of “confounding factors” influenced dental health of respondents quite
differently in both groups of participants. In the Indian group of respondents, older participants had
higher number of decayed, missing and filled teeth. Participants with higher education showed
higher frequency of decayed and filled teeth but lower frequency of missing teeth. Surprisingly,
attendance of preventive dental check ups increased the number of decayed and filied teeth. Higher
brushing frequency decreased the number of decayed, missing and filled teeth. In the Czech group
of respondents the age influenced the number of missing teeth (the number increased according to

the age) while sex mostly influenced the number of filling teeth (wotnen had a higher number of
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filled teeth when compared to men). The level of education particularly influenced the number of
missing teeth and decayed teeth (the respendents with lower education had more missing and
decayed teeth). Regular attendance of preventive dental check ups reduced the number of decayed
teeth and the number of filled teeth (kigher number). Brushing frequency influenced the number of
decayed teeth, the number of missing teeth and the number of filling teeth. The respondents with
low frequency of brushing showed worse resuits of DMF index and higher treatment need. It can
be concluded that tobacco using (in all studied forms) influenced negatively all components of
DMF-T index in Indian respendents. Smokers and tobacco chewers had higher average number of
decayed, missing and filled teeth. In addition, higher number of missing and filled teeth was found
even in ex-smokers. Likewise, smoking influenced negatively all components of DMF-T index in
Czech respondents. Smokers had higher average number of decayed and missing teeth and lower
number of filled tegth. In both groups of respondents, the tobacco non-users had higher education
compared to tobacco users. Different effect of income on tobacco status in both groups of
respondents can be stated. Except the intake of vegstables, the tobacco non-users in both groups of
respondents had better dietary habits. Finally, we can conclude that our results confirmed the

negative influence of tobacco consumption on dental carries in both groups of respondents.

7. SOUHRN

Prvnim cilem prezentované priifezové studie byle sledovani dopadu uZivand tabdkovych
vyrobkll na tvorbu zubniho kazu u skupiny indickych a skupiny deskych respondentdt. Drubhym
cilem bylo porovnani vysledki nalezenych u indickych respondentll s vysledky ziskanymi u
respondentll &eskych. Bylo plitom pfiklédnuto k rozdilim v oblasti kultury, rasy, socidlnd-
ekonomického statutu, dietarnich zvyklosti, dstni hygieny a k formam uZivéni tabsku. Ugastmici
prezentované studie byl pacienty spolupracujicich zubnich 1ékaid. Hlavnim kritériem pro jejich
Ugast ve studil byl v&k (30 - 69 let). Byly vypracovany dvé verze dotaznikd, jeden pro feské
participanty, a druhy, s malymi modifikacemi, pro participanty indické. V§ichni participanti byli
poZadini o vyplndni dotaznilai, ktery zahmoval otdzky tykajici se jejich osobnich dat,
ekonomického postaveni, vzddlani, profese, zdravoinfho stavu, stravovacich navykd, Eetnosti
névitdv zubniho Iékafe, frekvence &ifténi zubl, pouzivanych pomiicek pro &ifténi zubd a podrobné
historie uZivéni tabdkovych vyrobkl. Dotazy tykajici se uXivani tabakovych virobkl zahrnovaly
popis aktudintho stave a formy jejich spotfeby. Ve skupiné indickych respondentii jsme nalezli
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celkem Sest forem uZivani tabikovyeh vyrobki: tabdk s betelovymi ofechy a listy, samotny tabak,
bidi / chutta, cigarety bez Filtru, cigarety s filirem, dymky a skupinu minoritnich forem uZivini,
Indi&ti respondenti byli rozdgleni do 5 skupin: 1} pravidelni kuféei, 2) pfileZitostni kufdci, 3) ex-
kufaci, 4) Zvikad tabaku (tabdlu samotného nebo tabiku s betelovymi ofechy a listy} a 5) ne-
konzumenti tabdku. Respondenti ve skupindch 1, 3, 4 jsou déle oznadeni jako konzumenti tabdku,
Ve skuping Eeskgch respondentfi bylo jednoznaéné nejfastéji formon nZivani tabakovych vyrobkl
kouteni: cigarety, dymky a doutniky. Ceiti respondenti byli proto zafazeni pouze do 4 skupin: 1)
pravideln{ kutdci, 2) pileZitostni kufici, 3} ex-kuféocl a 4) nekufici, V obou skupinéach respondenti
byl pfi klinickém vySetfent stavu chrupu pouZit jako kvantifikdtor stavu index DMF-T (Decayed,
Missed, Filled — Teeth). Skupinu indickych respondentft tvofilo celkovd 580 muZi a 225 Zen.
Skupinu indickych pravidelnych ku¥akh tvofili prevazné muZi (98%), zatimeo skupinu indickych
ne-konzomentdl tabaku (73%) a skupinu 2vykadd tabaku (75%) tvofily pfevainé Zeny. Ceskou
skupirm respondentfi tvofilo gelikové 339 mu¥i a 340 Zen. Skupinu Zesicych pravidelnych kufaki
tvolili pfeviznd muzi (60%), zatimco skupinu Seskych nekuiaki tvofily pleviZné Zony (59%).
V cbou skupindch respondentd méli ne-konzumenti tabdkn (nelutéci) vy vzdéléni ve srovndni
s konzumenty tabaku (kufiky). V obou skupinach bylo uZivand tabiku spojovéano s vy33i spotfebou
alloholu a kufaci v obou skupinich respondentii vykazali fastou konzumaci nealkeholickgch
nipojil s vysokym obsahem cukru. Skupina &eskych pravidelnych kufakl konzumovala méné
zeleniny a ovoce ve srovnini se skupinou Seskych nekufdld, zatimco skupina indiclkych
konzumentd tabdku konzumovala vice zeleniny a ovoce ve srovndni s indickou skupinou ne-
konzumentd tabdku. V obou skupinich respondenti ne-konzumenti tabdku (nekufdci) vykézali
Iepsi zdravotn stav dutiny ustni ne? konzumenti tabaku (kutéci). U indickych pravidelnych kufaldh
a Zvykakh tabdke jsme nalezli vy$¥ procento zm¥n sliznice dutiny vstni. Indické skupiny Zvykadl
tabdku a kufakd (pravidelnych kubakdl a ex-lufakidl) vykazaly, v porovnani se skupinou indickych
ne-konzumment, v8t3 podty zkaZenych zubll. Obdobng, skupina eskych kuFikdl (pravidelnych
kubakd a ex-ku¥akd) vykdzala, v porovndni s &eskou skupinou nekufdké, vétsi polty zkaZenych
zubil. Skupina &eskych loufakdt (pravidelnych kutdkd a ex-kuFakil) vykézala, v porovndni 5 Ceskou
skupinou nekuFakd, vEti potty chyb&jicich zubi. V indické skupiné respondentl jsme nezjistili
vyznamny vztah mezi uZivanim tabdku a poliem chyb&jicich zubf Ve skuping indickych
konzumentl tabiku byly nalezeny vyS§i podty zubdi s vyplni, v porovadni se skupinou ne-
konzumentt. VyE§ poéty zubfl s vipini byl nalezen ve skupin® Seskych nekufakd, v porovnani se
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skupinou &eskych konzumentl tabaku (pravidelni kufici a ex-kufdci). Vybrané faktory
(promé&nné), které mohou mit Glohu "matoucich faktorl" (confounding factors), mély v obou
skupindch odlifny dopad na stav dentice respondentll. V indické skuping vykdzali stardi
respondenti vy8§i polty zkaZemych a chybéjicich zubdl i zubid s vyphui. Respondenti s vy83im
vzddlanim vykazali vy$§i podty zkaZenych zubi a zubil s vyplni, ale ni#¥i podty chybsjicich zubd.
Participace indickych respondentit na preventivnich stomatologickych prohlidkdch p¥ekvapive
zvydila polty zkaZenych zubd a zubl s vyplni. Vy8Si frekvence &i§téni zubd sniZovala potty
zkaZenych a chybgjicich zubi i zubill s vyplni. V Beské skupiné respondent v8k ovliviioval podty
chybéjicich zubli (potty se zvysoval s vikem), zatimco pohlavi v&tdinou ovliviiovalo podty zubl
s vyplni (Zeny vykdzaly, vporovniani s muZi, vy$§i pofty zubll svyplni). Uroveli vzdélani
ovliviiovala potty chyb&jicich zubd a zkaZenych zubi (participanti s niZ8im vzdélanim vykazali
vice chybéjicich a zkaZenych zubil). Pravidelnd f#East na preventivnich stomatologickych
prohlidkich sniZovala u participantll podty zkaZenych zubl, ale zvyfovala pofty zubf s vyplni,
Frekvence &itdni zubdl ovliviiovala potty zkaZenych zubd, podty chybdjicich zubf i podty zubi s
vyplni. Respondenti s nizkou frekvenci &ifténi vykazali vyESi hodnoty DMF-T a vyS§f potiebu
lédebného zdkroku. Souhrnné lze Fei, Ze konzumace tabéku (ve sledovanych formach) negativné
ovliviiovala viechny slo¥ky DMF-T indexu indickyeh respondenti, Kufaci a Zvykati tabiku méli
vyE8f priimé&rné podty zkaZenych a chybgjicich zubil i zubil s viplni, Vy§3f polty chyb&jicich zubii
a zubil s vyplai byly nalezeny dokonce i u ex-kufékid. Podobné koufeni negativné ovliviiovalo i
viechny slo¥ky DMF-T indexu &eskych respondentll. KuFici vykdzali vy$3 poty zkaZenych a
chybgjicich zubli a niZ¥ poéty zubli s v¥plni. V obou skupindch respondentii mé&li ne-konzumenti
tabékovych vyrobkid obecné vys§ vzddlini neZ konzumenti. Byl zjift€n odliSny vliv finantnich
piijmi na troveit konzumace tabdku v cbou skupinach respondentl. Kromé diferenci v pfijmu
zeleniny, m&li ne-konzumenti tabdku v obou skupin respondentd lep3i stravovaci ndvyky. Zavérem
Ize konstatovat, Ze naSe vysledky potvrdily negativni vliv konzumace tabaku na tvorbu zubniho

kazu u obou skupin respondenti,
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