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Abstract: The aim of this study was to evaluate the relationship between cigarette smoking and the con-
dition of the teeth and periodontium and the oral health behavior of 18-year-olds. Cross-sectional studies 
on 1,611 18-year-olds from Poland were conducted in 2017. The questionnaire provided socio-econom-
ic data, information about health-related behavior (cigarette smoking and oral health behavior), and ab-
sence from school due to oral pain. The dentition status (DMFT and DMFS), periodontal status (gingival 
bleeding, depth of periodontal pockets, loss of attachment), and need for endodontic treatment or tooth 
extraction were clinically assessed. Cigarette smoking was reported by 25% of participants (15% reported 
every day smoking). Adolescents who smoked cigarettes regularly had a higher mean number of decayed 
teeth (2.40±3.21 vs. 1.95±2.66) and similar periodontal status. Cigarette smoking increased the risk of 
oral hygiene neglect (63% vs. 69%), dietary mistakes (25% vs. 13%), failure to make dental appointments 
(32% vs. 43%), occurrence of oral pain (28% vs. 27%), absence from school due to pain (13% vs. 6%), 
and the need for endodontic treatment or tooth extraction (11% vs. 5%). The socio-economic factors and 
sex of the subjects decreased the influence of smoking only on oral hygiene neglect. Cigarette smoking by 
adolescents seems to be an independent risk factor for serious dietary mistakes, failure to benefit from 
oral healthcare, and more dynamic damage of teeth, which lead to pain and even tooth loss. Therefore, 
these aspects should be included in the risk assessment of oral disease and incorporated into educational 
programs promoting a healthy lifestyle.
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Introduction

Habitual cigarette smoking is a social 
problem in many countries worldwide. 
Cigarette smoking usually begins in ad-
olescence, and its frequency varies be-
tween countries, ranging from 8% to 
even 50% of 15-year-olds (Giannako-
poulos et al. 2009; Ciecierski et al. 2011; 
Panatto et al. 2013). In 2009, the Glob-
al Youth Tobacco Survey revealed that 
19% of Polish youths aged 13–15 years 
smoked cigarettes, with 5.6% of boys 
and 7.4% of girls smoking cigarettes dai-
ly (Ciecierski et al. 2011). Adolescents 
begin to smoke cigarettes in order to sat-
isfy specific needs associated with their 
age, such as experimenting or highlight-
ing their independence from adults’ con-
trol. Cigarette smoking is also perceived 
as a behavior that brings comfort and 
facilitates communication with peers. 
Unfortunately, unhealthy behaviors tend 
to persist into adulthood, thus increasing 
health risks for the smoker as well as for 
those exposed to second-hand cigarette 
smoke (Rodrigues et al. 2016).

The negative influence of cigarette 
smoking on human health, including oral 
health, is unquestionable. In the context 
of the oral cavity, cigarette smoking is a 
risk factor for oral carcinoma, periodon-
titis, black tongue, leukoplakia, inhibited 
wound healing after dental procedures, 
irritation of minor palatal salivary glands, 
teeth discoloration, and bad breath 
(Hecht 2003; Millar and  Locker 2007; 
Heikkinen et al. 2008). The possible as-
sociation of tobacco smoking with dental 
caries has also been suggested (Bened-
etti et al. 2013). Negative outcomes of 
cigarette smoking depend on the length 
and intensity (the number of cigarettes 
smoked) of the addiction. However, 
studies conducted among adolescents 

have shown that even a relatively short 
period of cigarette smoking may nega-
tively influence oral health (Heikkinen et 
al. 2008; Cinar et al. 2011; Holmén et al. 
2013). In addition, worse attitudes and 
oral health behaviors among smokers in 
comparison to non-smokers have been 
reported (Ayo-Yusuf et al. 2009; Has-
selkvist et al. 2014; Wang et al. 2017). 
Therefore, cigarette smoking might have 
a negative impact on oral health in ado-
lescents not only as a result of the influ-
ence of nicotine and cigarette smoke, but 
also as a result of unhealthy behaviors, 
which tend to be more common among 
smokers than non-smokers. Like ciga-
rette smoking, such behaviors might be 
strengthened and become life-long hab-
its. Health-related behaviors of 18-year-
olds, who are beginning their adult lives, 
will be a predictor not only of their own 
health but also of the health of future 
generations, as they will be role models 
for their children.

Although studies have been con-
ducted on Polish adolescents smoking 
cigarettes, they did not concern the oral 
health condition (e.g. Ciecierski et al. 
2011). Therefore, the aim of the cur-
rent study was to assess the frequency 
of cigarette smoking among 18-year-olds 
in Poland, the association between ciga-
rette smoking and the condition of the 
teeth and periodontium, and the oral 
health-related behaviors in this group.

Materials and methods
This cross-sectional study was conduct-
ed in 2017, and it was limited to 18-year-
olds attending vocational and secondary 
public schools located in all 16 regions 
of Poland. From each region, either one 
province, which had an urban–rural char-
acter, or two provinces, one of which was 
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typically urban and the other a typical 
rural one, were selected. Thus, the popu-
lation studied came from both rural and 
urban areas of each Polish region (Fig. 1).

Schools were selected in a multi-lay-
ered grouping (district, commune, and 
city). Pupils from schools whose direc-
tors agreed to participate in the study 
were invited to participate in the study. 
The study included pupils present on the 
day that the dental examiners visited their 
schools and who had given their written 
permission to participate in the study. 
The size of the study group was estimat-
ed based on data from the Polish Central 
Statistical Office, which indicated a pop-
ulation size of 18-year-olds of 390,602. 
Unfortunately, because a dozen school 
heads declined to allow their schools to 
participate in the study, in some cases, 
supplementary research had to be carried 
out. The study began in November 2017 
and was completed in three weeks to try 
to ensure consistency. The supplementa-
ry research was performed no later than 
three weeks after the first research.

A total of 1,611 18-year-olds (764 
males and 847 females) were enrolled 
in the study, including individuals from 
both urban and rural regions of Poland. 
All individuals were asked to complete 
a questionnaire and a clinical oral exam-
ination following the World Health Or-
ganization guidelines (WHO 2013).

The questionnaire covered:
1.	 socio-economic status (parents’ level 

of education, financial status of the 
family);

2.	 cigarette smoking and frequency of 
smoking (every day, a few times a 
week, and sporadically – a few times a 
month or less than once a month);

3.	 hygiene-related habits (frequency of 
tooth brushing, using dental floss);

4.	 dietary habits (number and type of 
meals, frequency of consumption of 
selected products);

5.	 oral pain and absence from school 
due to oral pain, benefiting from oral 
healthcare.
The condition of the teeth and peri-

odontium in each dentition quadrant was 
clinically examined under artificial light-
ing, using a World Health Organization 
621 probe (WHO 2013). The number of 
decayed teeth (DT), the number of teeth 
extracted due to caries (MT), and the 
number of filled teeth (FT) were consid-
ered, and the Decayed, Missing and Filled 
Teeth Index (DMFT) was calculated. The 
teeth with signs of pulpal or periapical 
diseases (deep caries, pulp exposure, 
abscesses) and unrestorable teeth with 
extensive structural damage were classi-
fied as teeth with endodontic treatment 
or extraction. The presence or absence of 
gingival bleeding after probing and the 
periodontal pocket depths (considered 
unhealthy at ≥4 mm) around each tooth 
were assessed. Loss of attachment was 

Fig. 1. Map of Poland with marked areas covered by 
the research
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recorded around the index teeth: 17/16, 
11, 26/27, 31, 46/47.

Clinical examinations were per-
formed by general dental practitioners 
following prior training and calibration. 
The Cohen’s kappa coefficient between 
the reference examiner and other exam-
iners regarding the condition of teeth 
and periodontium ranged from 0.857 to 
1.000, which constituted high inter-ex-
aminer reliability.

Comparison of the means between 
the two groups (smoking vs. non-smok-
ing) was carried out using a t-test. The 
association between cigarette smok-
ing and other variables (including hy-
giene-related behaviors and oral health) 
was assessed using simple and multiple 
logistic regression analyses. To avoid a 
confounding effect of the other variables, 
the results were presented as an odds 
ratio (OR) for simple regression and 
an adjusted odds ratio (AOR) for mul-
tiple regression, where socio-economic 
factors were included in the statistical 
models as covariates. The confounding 
factors for calculating AOR were select-
ed based on Spearman’s correlation co-
efficient. In all analyses, the statistical 
significance value was set at p<0.05. 
Statistical analysis was performed us-
ing Statistica 13 software (https://www.
statsoft.pl/statistica_13).

Results
Almost a quarter (25%, 399/1,611) of 
the respondents admitted to regular cig-

arette smoking. In this respect, no statis-
tical differences were found between the 
sexes (p=0.173; Table 1).

However, correlations between sex 
and oral health behavior and dietary 
habits were statistically significant 
(p<0.0001). Females demonstrated good 
oral hygiene (tooth brushing, using den-
tal floss, and following a diet containing 
fruits and vegetables) significantly more 
frequently than males, while males ex-
pressed a preference for unhealthy eat-
ing habits significantly more often than 
females (Table 2).

Spearman’s correlation coefficient 
analysis did not confirm the association 
between cigarette smoking and urban 
or rural region of residence, level of par-
ents’ education, and economic status of 
the family. However, these factors were 
significantly correlated with oral hygiene 
and dietary habits. The values of the cor-
relation coefficients ranged from 0.56 to 
0.131 (p<0.05).

Simple logistic regression analysis 
indicated that cigarette smoking is as-
sociated with poor oral health behavior 
and increased consumption of unhealthy 
food. Studies have shown that caring for 
oral hygiene (tooth brushing and reg-
ular dental appointments) is easier for 
non-smokers, while dental appointments 
are “forced” for smokers due to tooth-
ache. The AOR model confirmed a lower 
frequency of dental appointments within 
the last 12 months and follow-up dental 
appointments among adolescents who 
smoked cigarettes regularly (Table 3).

Table 1. Association between cigarette smoking with sex

Habits Total Males Females p-value
Cigarette smoking 399/1611;25% 201/764;26.3% 198/847;24% 0.173
	 every day 243/1611;15% 129/764;17% 114/847;14% 0.055
	 few times a week 86/1611;5% 38/764;5% 48/847;6% 0.537
	 few times a month 70/1611;4% 34/764;5% 36/847;4% 0.844
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The analysis of the relationship be-
tween cigarette smoking and dietary be-
haviors showed that young people who 
smoked cigarettes had irregular meals 
more frequently, consumed less fresh 
fruit and vegetables, and admitted to 
more frequent consumption of crisps, 
cakes, and sweet and/or fizzy beverag-
es. Therefore, the AOR model confirmed 
that the risk of unhealthy eating habits 
is higher in adolescents who regularly 
smoke cigarettes (Table 4).

The final analysis focused on the rela-
tionship between cigarette smoking and 
oral health status (Table 5). The analysis 
excluded the prevalence of loss of attach-
ment (gingival packets≥4mm) because it 
was observed only in 3/399 (1%) smok-
ers and 12/1,212 (1%) non-smokers. 
Adolescents who smoked regularly had 
significantly more unfilled cavities com-
pared with 18-year-olds without this be-
havior. The probability of experiencing 
oral pain or discomfort resulting in ab-
sence from school was also higher.

Table 2. Significant differences in health-related behavior and food consumption in the study group accord-
ing to sex

Habits Total Males Females
Tooth brushing at least twice a day 1096/1611;68% 403/764;53% 693/847;82%

p<0.001*
Using dental floss 630/1611;39% 215/764;28% 415/847;49%

p<0.001*
Consumption of 
	 more than 3 snacks during the days 240/1611;15% 145/764;19% 95/847;11%

p<0.001*
	 fresh fruits and vegetables every day 

or a few times a day
797/1611;49% 338/764;44% 459/847;54%

p<0.001*
	 sweet fizzy drinks every day or a few times 

a day
356/1611;22% 208/764;27% 148/847;17%

p<0.001*
	 crisps every day or a few times a day 146/1611;9% 91/847;11% 55/764;7%

p<0.001*

*Statistical significance at p<0.05.

Table 3. Association between cigarette smoking with oral hygiene habits (OR – odds ratio, AOR – adjusted 
for socio-economic factors)

Habits
Cigarette smoking Results of logistic regression

Yes 
(n=399)

No 
(n=1212) OR p AOR p

Tooth brushing at least twice a day 253/399;63% 839/1212;69% 0.77 0.031* 0.80 0.087
Using dental floss 149/399;37% 475/1212;39% 0.93 0.511 0.97 0.822
No dental appointment within last 
12 months

61/399;15% 123/1212;10% 1.60 0.005* 1.58 0.007*

Dental appointment due to tooth-
ache

98/399;25% 207/1212;17% 1.58 <0.001* 1.57 <0.001*

Follow-up dental appointment 126/399;32% 523/1212;43% 0.60 <0.001* 0.62 <0.001*

*Statistical significance p<0.05.
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Discussion

The present study confirmed that ciga-
rette smoking still constitutes a common 
risky behavior among adolescents. Stud-
ies into the scale of the problem among 
adolescents conducted in younger age 
groups revealed that cigarette smoking 
initiation can take place even in child-
hood, and they highlighted the risk of en-

trenching the habit (Giannakopoulos et 
al. 2009; Panatto et al. 2013; Rodrigues 
et al. 2016). Due to a legal ban on ciga-
rette smoking by minors, survey research 
conducted among adolescents under 18 
years old, even anonymously, is suscep-
tible to error. Eighteen-year-olds in Po-
land, who are still adolescents, acquire 
the rights of adults and are free from 
parental control. In this case, the risk of 

Table 4. Association between cigarette smoking with food consumption (OR – odds ratio, AOR – adjusted 
for socio-economic factors)

Habits
Cigarette smoking Results of logistic regression

Yes (n=399) No (n=1212) OR p AOR p
Missed breakfast 98/399;25% 160/1212;13% 2.14 <0.001* 2.15 <0.001*
<3 main meals a day 42/399;11% 50/ 1212;4% 2.73 <0.001* 2.74 <0.001*
>3 snacks a day 51/399;12% 83/1212;7% 1.99 <0.001* 1.95 <0.001*
Fresh fruit/vegetables# 171/399;43% 628/1212;52% 0.70 0.002* 0.71 0.004*
Doughnuts, cakes# 27/399;7% 31/1212;3% 2.77 <0.001* 2.68 <0.001*
Sweet fizzy beverages# 139/399;35% 207/1212;17% 2.60 <0.001* 2.57 <0.001*
Sugar-free fizzy beverages# 83/399;21% 167/1212;14% 1.64 <0.001* 1.64 <0.001*
Sweetened juices# 116/399;29% 206/1212;17% 2.00 <0.001* 1.98 <0.001*
Crisps# 69/399;17% 72/1212;6% 3.31 <0.001* 3.25 <0.001*

#Consumption a few times a day or every day.
*Statistical signifance at p<0.05.

Table 5. Association between cigarette smoking and parameters of dental and periodontal status and treat-
ment required (OR – odds ratio, AOR – adjusted for socio-economic factors)

Parameters
Cigarette smoking Results of logistic regression

Yes (n=399) No (n=1212) OR p AOR p
DMFT > 0 375/399;94% 1126/1212;93% 1.19 0.458* 1.22 0.413
DMFT# 6.54±4.31 6.49±4.19 p=0.826*
Decayed teeth# 2.40±3.21 1.95±2.66  p=0.006*
Missing teeth# 0.15±0.50 0.13±0.50 p=0.454*
Filled teeth# 3.99±3.31 4.41±3.54  p=0.038*
DMFS# 10.21±8.87 9.59±8.00 p=0.192*
Healthy periodontium 276/399;69% 833/1212;69% 1.02 0.868* 1.03 0.767
Bleeding after probing the pocket 123/399;31% 374/1212;31% 1.00 0.991* 0.98 0.884
Gingival pockets ≥4mm 3/399;1% 12/1212;1% 0.47 0.223* 0.43 0.189
Oral pain/discomfort 107/399;27% 263/1212;28% 1.32 0.035* 1.38 0.018*
Absence at school due to oral pain 53/399;13% 68/1212;6% 2.58 <0.001* 2.63 0.001*
Need for endodontic treatment or 
tooth extraction  43/399;11% 66/1212;5% 2.10 <0.001* 2.09 0.001*

#Mean±SD.
*Statistical significance at p<0.05.
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underestimation of the frequency of cig-
arette smoking seems to be lower. Few 
studies have investigated cigarette smok-
ing in 18-year-olds, and their results var-
ied. A study of 1,002 subjects aged 17–18 
years old conducted in Kosovo showed 
that as many as 40% of boys and 31% of 
girls smoked cigarettes, of which 7% of 
girls and 12% of boys smoked every day 
(Idrizovic et al. 2015). A  similar prev-
alence was reported for Bosnian-Her-
zegovinian adolescents (55%  of males 
and  40%  of females were smokers, in-
cluding 35% and 15% considered to be 
daily smokers, respectively) (Sekulic et 
al. 2012, 2014). The present study group 
contained 25% who were smokers, of 
which 15% were daily smokers. A low-
er frequency of daily smoking in Poland 
was reported in a nationwide survey on 
attitudes towards tobacco smoking con-
ducted in 2017, which showed that only 
9% of male adolescents and one female 
in 100 aged 15–19 years old admitted to 
daily cigarette smoking (Trząsalska et al. 
2017). However, these results concern 
individuals aged 15–19 years old, which 
hinders the direct comparison of data. 
The present study did not reveal any dif-
ference according to sex. A similar per-
centage of smokers and absence of sta-
tistically significant differences between 
sexes (15% of males and 13% of females) 
were reported among Australians aged 
18–24 years old, although in older age 
groups the prevalence of cigarette smok-
ing was higher among men (Greenhalgh 
et al. 2017). In the present study, the per-
centages of 18-year-old male and female 
smokers were 17% and 14%, respective-
ly, with a p-value on the edge of statisti-
cal significance (p=0.055).

In the examined group, female sex 
was a positive factor for good oral health 
behaviors. Many studies prove that the 

assessment of oral health risk behavior 
is a complex issue (Cinar et al. 2011; 
Hasselkvist et al. 2014; Rodrigues et al. 
2016). The socio-economic factors are 
also relevant to the assessment of oral 
health risk behavior. In the present study, 
the above-mentioned factors turned out 
to be poorly related to oral health be-
haviors (low values of Spearman’s cor-
relation coefficients), and their impact 
on cigarette smoking among adolescents 
was not confirmed. However, the pres-
ent study demonstrated that cigarette 
smoking was associated with inappropri-
ate oral health behavior and unhealthy 
eating (Tables 3 and 4). Many studies 
have also shown that cigarette smok-
ing increases the risk of irregular meals, 
contributes to more frequent consump-
tion of fizzy/sweetened drinks and fast 
foods, and decreases the consumption 
of fruit and vegetables, dairy products, 
and breakfast (Yorulmaz et al. 2002; Lar-
son et al. 2007). A study by Wang et al. 
(2017) revealed that cigarette smoking 
decreased the chances of eating break-
fast (AOR=0.58), eating vegetables 
(AOR=0.81), eating fruit (AOR=0.81), 
and drinking milk (AOR=0.69), but in-
creased the risk of drinking non-alcohol-
ic beverages (AOR=2.05) and eating fast 
food (AOR=1.21). We also observed a 
higher risk of too frequent consumption 
of snacks and frequent consumption of 
sweet, starchy products such as dough-
nuts (sugar-coated rolls), sweet and/
or fizzy beverages, and crisps in adoles-
cents who smoked. In addition, cigarette 
smoking reduced the chance of regular 
consumption of main meals, especial-
ly breakfast, as well as consumption of 
fresh fruit and vegetables. It should be 
highlighted that the influence of ciga-
rette smoking remained constant even 
when the socio-economic and gender 
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variables were introduced as confound-
ing factors into the logistic regression 
analysis (AOR).

Such a close association between 
cigarette smoking and hygiene-relat-
ed behaviors was not identified in the 
present study. Simple logistic regression 
analysis revealed that the probability of 
twice daily tooth brushing is reduced 
in adolescent smokers. However, when 
socio-economic factors are regarded as 
confounding factors (AOR), the impact 
of cigarette smoking was statistically in-
significant (Table 3). This might result 
from adolescents (especially girls) at-
tempting to prevent tooth discoloration 
and/or odor from the mouth due to cig-
arette smoke.

Many researchers emphasize that the 
negative effects of cigarette smoking by 
adolescents on oral health are largely 
due to inappropriate oral health behav-
ior (Petersen et al. 2008; Hasselkvist et 
al. 2014). Hirsh et al. (1991) demon-
strated a positive correlation between 
cigarette smoking and DMFT as well as 
the number of carious lesions on proxi-
mal surfaces. However, a meta-analysis 
published in 2013 indicated that there 
was no strong evidence of the associa-
tion between cigarette smoking and den-
tal caries (Benedetti et al. 2013). In our 
study group, we did not observe signifi-
cantly higher DMFT or DMFS values in 
smokers than in subjects without such 
behaviors. However, DT values were 
markedly higher, while FT values were 
lower, indicating considerable neglect of 
dental care. We also noticed that ciga-
rette smoking decreased the probability 
of attending dental appointments. The 
association between cigarette smoking 
and neglect of dental treatment was also 
reported in other studies (Sgan-Cohen 
et al. 2000).

In the examined study group, sub-
jects who regularly smoked cigarettes 
reported dental appointments due to 
toothache and oral pain or discomfort 
as reasons for school absences more fre-
quently than the rest of the group. Sim-
ilar associations were observed by other 
researchers. For example, a study con-
ducted in Finland among 15/16-year-
olds revealed that smoking cigarettes 
at least once a week increased the risk 
of oral pain by 1.3 times (Lahti et al. 
2008). In Korean adolescents aged 12–
18 years old who smoked cigarettes, the 
risk of oral symptoms (chipped or bro-
ken teeth, toothache, painful or bleed-
ing gums) was 1.2 times higher than in 
non-smokers (Do 2016). The present 
study showed that even the introduction 
of confounding factors (socio-economic 
factors and oral health behaviors) into 
the logistic regression analysis did not 
reduce the association between cigarette 
smoking and the prevalence of oral pain 
or discomfort and absence from school 
due to oral pain. Cigarette smoking in-
creased the risk of pain or discomfort 
by 1.3 times and the risk of dental ap-
pointment due to pain by 1.5 times. The 
risk of absence from school due to oral 
pain more than doubled (Table 5). Like-
wise, the risk of the occurrence of con-
ditions requiring endodontic treatment 
or tooth extraction rose by over two 
times. This is certainly related to expo-
sure to a cariogenic diet and neglect of 
dental care. However, it should be con-
sidered whether the dynamics of disease 
processes in dental tissue in smokers is 
not influenced by the weakened defense 
mechanism of dental pulp. It is acknowl-
edged that nicotine reduces blood supply 
to tissues. Stimulating catecholamine 
secretion causes vasospasms. This re-
duces the concentration of prostacyclin 
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(PGI2), which leads to an increase in 
platelet aggregation, the formation of 
microthrombi, and capillary closure. It 
also hinders erythropoiesis and disrupts 
immune response mechanisms. Nico-
tine metabolites, among other things, 
impede collagen production and provoke 
connective tissue diseases.

Both the systemic effects of nicotine 
as well as the local thermal and toxic 
effects of cigarette smoke result in nu-
merous oral diseases. It is beyond doubt 
that cigarette smoking increases the risk 
of severe periodontal disease. Accord-
ing to the results of the National Health 
and Nutrition Examination Survey, peo-
ple smoking cigarettes at the age of 20 
are four times more likely to develop 
periodontitis (Tomar and  Asma 2000). 
Periodontal lesions were observed in ad-
olescents who smoke. Ayo-Yusuf et al. 
(2009) reported more frequent gingival 
bleeding, while Heikkinen et al. (2008) 
demonstrated higher values of peri-
odontal indices, such as visible plaque 
index, root calculus index, and PD≥4 
mm. However, the periodontal statuses 
in smokers and non-smokers were sim-
ilar in our study. We did not observe 
more frequent gingival bleeding among 
smokers. Other researchers even report-
ed less frequent occurrences of gingivitis 
and gingival bleeding in smokers than 
non-smokers (Gupta et al. 2016). This 
might result from vasospasms caused 
by cigarette smoke and by the suppres-
sion of an inflammatory response. It 
is important because reduced gingival 
bleeding in smokers may conceal early 
symptoms of periodontal disease and 
hinder the diagnostic process. The im-
pact of smoking on the periodontium 
also depends on the length and intensity 
of the addiction. In our study group of 
18-year-olds, it was not a habit that had 

continued for many years, and only 60% 
of the subjects categorized themselves as 
smokers (smoking cigarettes every day), 
while the rest smoked less frequently. 
This could be the reason for the compa-
rable frequency of periodontal lesions in 
smokers and non-smokers observed in 
this study.

The analysis of the influence of cig-
arette smoking on the periodontium 
should not ignore the potential effects of 
inappropriate dietary habits, which could 
lead to vitamin and calcium deficiencies. 
Dietary calcium deficiency during puber-
ty constitutes a risk factor for develop-
ing osteoporosis later in life. Inadequate 
amounts of fruits and vegetables might 
lead to vitamin C deficiency, thus influ-
encing the condition of the gingivae. In 
addition, vitamin C demand in smokers 
is higher than in non-smokers. This is 
because vitamin C, an antioxidant, plays 
a crucial role during smoking, which is 
accompanied by the formation of free 
radicals. Thus, inappropriate eating hab-
its could have more harmful consequenc-
es in smokers than in non-smokers (Lar-
son et al. 2007).

Conclusion
Scientific rationale for the study

Cigarette smoking by young people is 
indicative of a tendency to unhealthy be-
haviors that may persist into adult life. 
Such unhealthy behaviors negatively af-
fect their oral health, increase the bur-
den of oral diseases, and send the wrong 
message to the next generation. It is im-
portant to know the prevalence of ciga-
rette smoking among 18-year-olds, who 
enter an independent adult life, and the 
relationship among smoking cigarettes, 
oral health, and oral health behaviors.
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Principal findings

Adolescents who smoked regularly had 
significantly more unfilled cavities, more 
often suffered from oral pain or dis-
comfort, and had worse dietary habits 
in comparison to 18-year-olds without 
these behaviors.

Practical implications

The results of this study confirm the neg-
ative effects of cigarette smoking on oral 
health behaviors and on the oral cavity 
in general. Cigarette smoking should be 
considered an independent risk factor 
for dietary errors and failure to benefit 
from dental healthcare by adolescents, 
which lead to dynamic damage of their 
teeth. These aspects should be taken 
into account while designing educational 
programs for adolescents, promoting a 
healthy lifestyle and patient-tailored ed-
ucation in dental surgeries.
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