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Objective: The level of awareness of patients receiving supportive periodontal 
therapy  (SPT) concerning the role of smoking as a risk factor for oral health was 
investigated.
Materials and Methods: A  questionnaire was administered to 158  patients 
previously treated for periodontitis in four periodontally oriented private dental 
offices in Rome. The generalized linear model was used to test the simultaneous 
effect of questions posed to all patients. Fisher’s exact test was used to verify 
significant associations among qualitative variables.
Results: Only 53.79% of the total sample referred having been informed by 
the dentist/hygienist about smoking as an oral health risk factor. About 40% of 
patients did not know that oral cancer exists and only 36.08% of them reported 
being informed about it by their own dentist/hygienist. Females are significantly 
less frequent among ex‑smokers than among smokers. Nonsmokers were on 
periodontal supportive therapy for a longer period than smokers. Patients who 
started smoking later found harder to quit smoking than those who started earlier.
Conclusion: Awareness of patients in SPT about health risks related to smoking 
does not assume a change in their harmful behavior. Among oral health 
professionals, there is not yet a widespread awareness of the importance of their 
role in increasing patient’s motivation to quit.
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Moreover, in 2000, a UK survey showed that many 
dentists believed that the entire dental team should take 
more action in encouraging patients to quit smoking and 
they were very willing to implement tobacco cessation 
strategies.[7] Since smokers are rarely aware of the 
harmful effects that smoking has on the oral cavity, the 
entire dental team and specifically the dental hygienist 
play a key role in informing and discussing with 
patients smoking habit consequences on oral health and 
in promoting tobacco cessation activities.

Original Article

Introduction

T obacco smoking is the main risk factor for 
many chronic degenerative diseases, particularly 

for respiratory and cardiovascular systems.[1] 
Several adverse effects occur in the mouth as well: 
periodontal disease, tooth decay, peri‑implantitis, tooth 
discoloration, precancerous lesions, and oral cancer.[1‑5] 
Many studies have shown that dental experts do not 
always adequately promote smoking cessation to their 
patients although it is known that attempts to quit under 
health‑care guidance have higher success rates. A  2004 
Norwegian[6] study, conducted through a questionnaire 
sent to 1500 dentists and 522 dental hygienists, showed 
that hygienists talk to patients about smoking status 
an average of 18  min/week and dentists 13  min/week. 
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The main aim of the present study was to investigate 
the level of awareness of patients receiving supportive 
periodontal therapy (SPT) concerning the role of smoking 
as a risk factor for oral health. The secondary aim of this 
study was to analyze the relationship between oral health, 
lifestyles, awareness of tobacco smoking risks, and 
probability of being smokers. The choice to include only 
patients treated for periodontitis in the present survey 
was related to the existing correlation between smoking 
and periodontitis,[8] hence the assumption that these 
patients had previously been informed about the harmful 
effects of smoking tobacco by oral health professionals.

Materials and Methods

The present study involved the collection and statistical 
processing of data from a “face‑to‑face” questionnaire, 
provided by one of the authors  (VM) to each patient, 
administered over a 4‑month period to 158  patients, 
previously treated for periodontitis in four periodontally 
oriented private dental offices in Rome. A semi‑structured 
questionnaire was specifically designed for the study and 
was previously administered to a group of 20  patients 
with features similar to those of the sample that was to be 
interviewed to identify and correct possible interpretation 
errors, superfluous or missing questions, confused or 
inappropriate answer modalities. The questionnaire 
included three sections. In the first section, information 
about the aim of the study as well as data protection 
and confidentiality was provided to the patients. The 
informed consent sheet was also enclosed for the use 
of personal sensitive data for research purposes, in 
an aggregated and anonymous form. The study did not 
imply drug administration or diagnostic/therapeutic 
treatments but was only aimed at the administration of 
a knowledge questionnaire. In all stage of the study, the 
ethical guidelines of the 1975 Helsinki Declaration were 
followed. The second section involved the collection of 
personal data and information about the status of smoker, 
ex‑smoker, or nonsmoker. The third section  [Table  1] 
included one open question and 36 closed questions, 
16 of which were dichotomous requesting a single yes 
or no answer and 20 of which were polytomic requiring 
a single answer among three or more options. Some 
questions were administered only to smokers and some 
only to drinkers. An open question was included among 
five of the dichotomous questions to allow more free and 
spontaneous answers.

As a first step, questions posed to all patients  (smokers, 
ex‑smokers, and nonsmokers) were treated as statistical 
variables. The question “Do you or did you smoke?” 
was treated as the dependent variable with three 
qualitative levels corresponding to the following 
possible answers:  (A) “I am a smoker;”  (B) “I have 

never smoked;”  (C) “I am an ex‑smoker.” To test the 
simultaneous effect of multiple explanatory variables on 
a single‑dependent variable which should be explained, 
the generalized linear model  (GLM), with a multinomial 
distribution of the dependent variable and the “log it link 
function,” was used. The following items or questions 
were used as qualitative explanatory variables: 
gender  (male/female); “Did your dentist/hygienist 
ever talk to you about the harmful effects of smoking 
on oral health?”(yes/no); “Do you know that oral 
cancer exists?”(yes/no); “Did your dentist/hygienist 
ever talk to you about oral cancer?”(yes/no); “Have 
you ever had cancer?”(yes/no); “Have any of your 
family members or relatives ever been affected by 
cancer?”(yes/no); “Have you ever been diagnosed with 
oral mucosal disorders?”(yes/no); “Are you presently 
wearing removable dentures?”(yes/no); “Have you 
ever been diagnosed with human papillomavirus 
infections?”(yes/no); “Have you ever been diagnosed 
with diabetes mellitus?”(yes/no); “Have you ever been 
diagnosed with a cardiovascular disease?”(yes/no); “Have 
any of your family members been diagnosed with diabetes 
mellitus or any cardiovascular diseases?”(yes/no); “Are 
you presently taking any medication?”(yes/no); “Do 
you use mouthwash regularly?”(yes/no). Finally, the 
following questions were used as quantitative variables: 
“Do you drink alcoholic beverages regularly? If yes, 
which one?”  (0–6 score); “How many times a day do 
you usually brush your teeth?”  (0–4 score); “How many 
fruit/vegetable portions do you usually eat per day?” 
(1-4 score); “How many fruit/vegetable portions do you 
usually eat per week?”  (1–4 score); “How many times 
a week do you usually play sports activities for at least 
20–30  min?”  (1–4 score); “How long have you been on 
supportive periodontal therapy?” (1–4 score).

To statistically analyze questions asked only to smokers 
and ex‑smokers, two qualitative‑dependent variables 
were identified: “Have you ever thought of quitting 
smoking?”(yes/no); “Have you ever tried to quit 
smoking?”  (yes, I did; yes, but I started smoking again; 
no, I have not). Moreover, four explanatory variables 
were considered: “How many cigarettes a day do you 
or did you usually smoke?”  (A = <10; B  =  at least 10 
but  <20; C  =  at least 20); “At what age did you start 
smoking?”  (A  =  before 15  years of age; B  =  after 
15  years of age and before 35  years of age; C  =  after 
35  years of age); “Are/were you the only smoker in 
your family?”  (yes/no); “What kind of supportive 
device did you use to quit smoking?”  (A  =  nicotine 
patches; B  =  electronic cigarettes; C  =  psychological 
support; D = others; E = none). Since the two dependent 
variables had a somewhat unusual distribution due 
to a disproportionately low number of patients had 
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Table 1: Study questionnaire
Question text Answers

A B C D E
Do you or did you smoke? I am a smoker I have never smoked I am an 

ex‑smoker
‑ ‑

What do you or did you smoke? Cigarettes Pipe Cigar ‑ ‑
Do you or did you use smokeless tobacco? No Yes ‑ ‑ ‑
How many cigarettes a day do you or did you 
usually smoke?

>10 10‑20 >20 ‑ ‑

At what age did you start smoking? <15 years 15‑35 years >35 years ‑ ‑
Have you ever thought of quitting smoking? Yes No ‑ ‑ ‑
Have you ever tried to quit smoking? Yes, I did Yes, but I started smoking 

again
No, I have not ‑ ‑

What kind of supportive device did you use to 
quit smoking?

Nicotine patches Electronic cigarettes Psychological 
support

Other None

Why did you quit smoking?
Are/were you the only smoker in your family? Yes No ‑ ‑ ‑
Did your dentist/hygienist ever talk to you about 
the harmful effects of smoking on oral health?

Yes No ‑ ‑ ‑

Do you know that oral cancer exists? Yes No ‑ ‑ ‑
Did your dentist/hygienist ever talk to you about 
oral cancer?

Yes No ‑ ‑ ‑

Have you ever had cancer? Yes No ‑ ‑ ‑
Have any of your family members or relatives 
ever been affected by cancer?

Yes No ‑ ‑ ‑

Have you ever been diagnosed with oral 
mucosal disorders?

Yes No ‑ ‑ ‑

Are you presently wearing removable dentures? Yes No ‑ ‑ ‑
How long have you been on supportive 
periodontal therapy?

<6 months 6 months to 1 year 1‑2 years >2 years ‑

How many times a day do you usually brush 
your teeth?

1 2 3 >3 ‑

Do you use mouthwash regularly? Yes, with alcohol Yes, without alcohol No ‑ ‑
How many fruit/vegetable portions do you 
usually eat per day?

1 2 >2 None ‑

How many fruit/vegetable portions do you 
usually eat per week?

4‑6 7‑9 >9 Other ‑

How many times a week do you usually play 
sport activities for at least 20‑30 min?

3 2 Never Other ‑

Have you ever been diagnosed with HPV 
infections?

Yes No ‑ ‑ ‑

If yes, which one? Verruca vulgaris Squamous papilloma Condyloma 
acuminata

‑ ‑

Have you ever been vaccinated for HPV Yes No ‑ ‑ ‑
Have you ever been diagnosed with diabetes 
mellitus?

Yes No ‑ ‑ ‑

Have you ever been diagnosed with a 
cardiovascular disease?

Yes No ‑ ‑ ‑

Have any of your family members been 
diagnosed with diabetes mellitus or any 
cardiovascular diseases?

Yes, diabetes mellitus Yes, cardiovascular diseases Yes, both No ‑

Do you drink alcoholic beverages regularly? Yes No ‑ ‑ ‑
If yes, which ones? Wine Beer Hard alcohol ‑ ‑
How many glasses of wine do you drink per 
day?

I do not drink wine 1‑2 glasses at the main 
meals

>2 glasses at the 
main meals

Other ‑

How many glasses of wine do you drink per 
week?

<6 >6 Other ‑ ‑

Contd...
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neither thought of nor attempted to quit smoking, a 
nonparametric statistical test was preferably used to 
analyze the association between the latter and the 
explanatory variables since it does not imply any 
assumption about the distribution of the considered 
variables. In particular, Fisher’s exact test was used since 
it is particularly appropriate in verifying the presence of 
statistically significant associations among qualitative 
variables. Since the same variables were used in multiple 
tests, Bonferroni correction was finally applied to 
exclude the possibility that a significant result may have 
originated only by effect of chance.

Results

Descriptive results

All descriptive results are reported in 
Tables  2 and 3. The sample gender was homogeneous 
(female/male  =  79/79  =  1) and ranged between 24 and 
86 years of age (mean age = 54.23 ± 1.057).

Smoking

All smokers and ex‑smokers only smoked cigarettes 
(109 individuals). None smoked or used to smoke 
pipes, cigars, or smokeless tobacco. All of these patients 
smoked or used to smoke more than 10 cigarettes a day, 
and 68.81% of them started smoking between the ages 
of 15 and 35 years. Eighty‑six percent of this subsample 
thought about quitting, especially due to general 
health problems, awareness of the risks of smoking, or 
economic reasons, and in 79% of them, other family 
members are smokers. Only 53.80% of the total sample 
referred having been informed by the dentist/hygienist 
about smoking as an oral health risk factor. About 40% 
of patients did not know that oral cancer even existed, 
and only 36.08% of them reported being informed about 
it by their own dentist/hygienist.

General diseases and oral mucosal 
diseases

About 8%  (13) of patients were affected by 
cardiovascular diseases and 3.80%  (6) by diabetes 

Table 1: Contd...
Question text Answers

A B C D E
How many glasses of wine do you drink per 
month?

1 L 2 L >2 L ‑ ‑

How many glasses of hard alcohol do you drink 
per day?

I do not drink hard alcohol I drink hard alcohol 
occasionally, not every day

1 1‑5 >5

How many glasses of hard alcohol do you drink 
per week?

I drink hard alcohol 
occasionally, not every day

<6 >6 ‑ ‑

How many glasses of hard alcohol do you drink 
per month?

I drink hard alcohol 
occasionally, not every day

<15 >15 ‑

HPV=Human papilloma virus

Table 2: Overall features of the study population
Features n (%) Relative (%)
Patients 158 (100.00)
Males 79 (50.00)
Females 79 (50.00)
Smokers 62 (39.24)
Nonsmokers 49 (31.01)
Ex‑smokers 47 (29.75)
Cigarette smokers 109 (100.00)

≤10 28 (25.69)
11‑20 59 (54.13)
≥21 22 (20.18)

Onset age
Before 15 75 (68.81)
After 15 27 (24.77)
No answer 7 (6.42)

Intention to quit
Yes 94 (86.24)
No 15 (13.76)

Attempt to quit
Yes, with success 47 (43.12)
Yes, with failure 46 (42.20)
No 16 (14.68)

Supports for quitting
Patches 7 (7.45)
Electronic cigarettes 52 (55.32)
Psychological therapy 10 (10.64)
Others 24 (25.53)
No answer 1 (1.06)

Reasons for quitting 94 (86.24) 100.00
General health problems 49 (44.95) 52.23
Awareness of risks due to 
smoking

19 (17.43) 20.21

Money saving 12 (11.01) 12.77
Dependence 5 (4.59) 5.32
Periodontitis 4 (3.67) 4.26
Pregnancy 4 (3.67) 4.26
Depression 1 (0.92) 1.06
No answer 15 (13.76)

Any other family smokers
Yes 87 (60.45)
No 22 (39.55)

Contd...
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Table 2: Contd...
Features n (%) Relative (%)
Smoking/oral health information by 
dentist/dental hygienist

Yes 85 (53.80)
No 73 (46.20)

Oral cancer knowledge
Yes 95 (60.13)
No 63 (39.87)

Oral cancer information by dentist/
dental hygienist

Yes 57 (36.08)
No 101 (63.92)

Suffered from cancer in the past
Yes 18 (11.39)
No 139 (87.97)
No answer 1 (0.63)

Relatives with cancer
Yes 75 (47.47)
No 82 (51.90)
No answer 1 (0.63)

Suffered from oral mucosal diseases 
in the past

Yes 60 (37.97)
No 98 (62.03)

Removable prosthesis wearing
Yes 26 (16.46)
No 132 (83.54)

SPT duration
<6 months 12 (7.59)
6 months to 1 year 25 (15.82)
1‑2 years 33 (20.89)
>2 years 88 (55.70)

Times a day for tooth brushing
1 12 (7.59)
2 82 (51.90)
3 54 (34.18)
>3 9 (5.70)
No answer 1 (0.63)

Mouthwash use
Yes, with alcohol 30 (18.99)
Yes, alcohol‑free 65 (41.14)
No 63 (39.87)

Fruit and vegetables daily 
consumption (servings)

1 41 (25.95)
2 71 (44.94)
>2 40 (25.32)
None 6 (3.80)

Fruit and vegetables weekly 
consumption (servings)

3‑6 24 (15.19)
7‑9 54 (34.18)
>9 75 (47.47)
Any others 5 (3.16)

Table 2: Contd...
Features n (%) Relative (%)
Sport activities (times/week)

3 29 (18.35)
2 56 (35.44)
Never 59 (37.34)
Any others 14 (8.86)

HPV‑related infections
No 142 (89.87)
Yes 16 (10.13) 100.00
Common wart 8 31.25
Squamous papilloma 5 50.00
Condyloma acuminata 3 18.75

HPV vaccination
Yes 7 (4.43)
No 147 (93.04)
No answer 4 (2.53)

Diabetes mellitus
Yes 6 (3.80)
No 152 (96.20)

Cardiovascular diseases
Yes 13 (8.23)
No 145 (91.77)

Relatives with diabetes mellitus and/
or cardiovascular diseases

Yes, diabetes mellitus 26 (16.46)
Yes, cardiovascular diseases 21 (13.29)
Yes, both 14 (8.86)
No 97 (61.39)

Medication intake
No 92 (58.23)
Yes 66 (41.77) 100.00
Antihypertensives 10 15.15
Anticoagulants 9 13.64
Antiplatelet drugs 9 13.64
Antidepressants 9 13.64
Thyroid hormones 8 12.12
Immunosuppressants 7 10.61
Others 8 12.12
No answer 6 9.09

Alcoholic beverage use
No 79 (50.00)
Yes 79 (50.00) 100.00
Wine 46 58.23
Wine and beer 15 18.99
Wine and hard drinks 11 13.92
Wine, beer and hard drinks 7 8.86

HPV=Human papilloma virus, SPT=Supportive periodontal therapy

mellitus. Two of these patients were affected by both 
cardiovascular diseases and diabetes. About 88% of 
patients had never been affected by cancer; however, 
47.47% had at least one family member affected 
by cancer, especially lung cancer  (39.47%). Sixty 
patients  (37.97%) referred having been affected by oral 
mucosal alterations and 41.77% usually take medications. Contd...
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Only 10.13% of the sample has been affected by human 
papillomavirus (HPV)‑related diseases, especially vulgar 
warts, and the majority of patients (90%) had never been 
vaccinated for HPV. None of the HPV‑infected patients 
had been previously vaccinated against HPV although 
two of them did not respond.

Oral hygiene

About 52% of patients brush their teeth twice a day, 
and 41.14% of them use alcohol‑free mouthwashes. 
Twenty‑six patients (16.46%) wear at least one partial or 
total removable denture, and 88  patients  (55.70%) were 
on SPT for >2 years.

Diet, sports activities, and alcohol use

About 45% of patients declared that they usually 
consume two servings of fruit and/or vegetables a day 
and 47.47% of them consume more than nine servings 
of these products each week. About 37% of patients do 
not play sports activities at all, and 50% of them do not 
drink alcoholic beverages. The most frequently used 
alcoholic beverage was wine, mainly during meals and 
in moderate amounts.

Inferential results

GLM results allow pointing out some statistically 
significant effects  (P  <  0.05). Female patients are 

Table 3: Overall descriptive results of the study sample by questions
Question Total number of responders (158) Answers

A B C D
1 158 62 (39.24) 49 (31.01) 47 (29.75)
2 109 (68.99)
3 109 (68.99)
4 109 28 (25.69) 59 (54.13) 22 (20.18)
5 109 27 (24.77) 75 (68.81) 7 (6.42)
6 109 94 (86.24) 15 (13.76)
7 109 47 (43.12) 46 (42.20) 16 (14.68)
8* 94 7 (7.45) 52 (55.32) 10 (10.64) 24 (25.53)
9 94 49 (52.13) 19 (20.21) 12 (12.76) 14 (14.89)
10 109 23 (20.91) 87 (79.09)
11 158 85 (53.80) 73 (46.20)
12 158 95 (60.13) 63 (39.87)
13 158 57 (36.08) 101 (63.92)
14* 158 18 (11.39) 139 (87.97)
15* 158 75 (47.47) 82 (51.90)
16 158 60 (37.97) 98 (62.03)
17 158 26 (16.46) 132 (83.54)
18 158 12 (7.59) 25 (15.82) 33 (20.89) 88 (55.70)
19* 158 12 (7.59) 82 (51.90) 54 (34.18) 9 (5.70)
20 158 30 (18.99) 65 (41.14) 63 (39.87)
21 158 41 (25.95) 71 (44.94) 40 (25.32) 6 (3.80)
22 158 24 (15.19) 54 (34.18) 75 (47.47) 5 (3.16)
23 158 29 (18.35) 56 (35.44) 59 (37.34) 14 (8.86)
24 158 16 (10.13) 142 (89.87)
25 16 8 (50.00) 5 (31.25) 3 (18.75)
26** 158 7 (4.43) 147 (93.04)
27 158 6 (3.80) 152 (96.20)
28 158 13 (8.23) 145 (91.77)
29 158 26 (16.46) 21 (13.29) 14 (8.86) 97 (61.39)
30 158 79 (50.00) 79 (50.00)
31*** 80 46 (57.50) 15 (18.75) 11 (13.75) 7 (8.75)
32 80 4 (5.00) 63 (78.75) 5 (6.25) 8 (10.00)
33 80 27 (33.75) 41 (51.25) 10 (12.50) 2 (2.50)
34 80 22 (27.50) 36 (45.00) 20 (25.00) 2 (2.50)
35 19 2 (10.53) 15 (78.95) 2 (10.53)
36 19 11 (57.89) 8 (42.11)
37 19 11 (57.89) 7 (36.84) 1 (5.26)
*1 patient did not answer, **4 patients did not answer, ***1 patient drank hard alcohol
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significantly less frequent among ex‑smokers  (C level) 
than among smokers  [estimate = −0.49; standard 
error  (SE) =0.24; P  =  0.039; Figure  1 and Table  3]. 
Smokers and ex‑smokers do not significantly differ 
as far as awareness of smoking risk on oral health is 
concerned. Moreover, ex‑smokers usually drink less 
alcohol beverages and brush their teeth more frequently 
than smokers, although these trends nearly reach 
statistical significance  (respectively, P  =  0.063 and 
P  =  0.097). Nonsmokers  (B level) have a significantly 
lower probability to answer “yes” to the question “Did 
your dentist/hygienist ever talk to you about the harmful 
effects of smoking on oral health?”  [estimate = −1.24; 
SE = 0.38; P = 0.001; Figure 2 and Table 4]. Moreover, 
nonsmokers were on periodontal supportive therapy (PST) 
for a longer period than the smokers  [estimate  =  0.53; 
SE = 0.25; P = 0.032; Table 3].

Since the ratio between the model deviance  (D) and 
the number of freedom degrees  (df) is very close to 
1 (D: df = 1.089), the model seems to be quite adequate 
and the significant explanatory variables allow to predict 
the frequency of ex‑smokers and nonsmokers compared 
to smokers reasonably well.

The variable “Did you ever think of quitting 
smoking” is not statistically associated to all the 
considered explanatory variables although a marginal 
significance  (P  =  0.066) is present for the variable 
“How many cigarettes a day do you usually smoke or 

Table 4: Multiple variable effect on the smoker/nonsmoker status
Variables Parameter estimates ‑ do/did you smoke? 

Distribution: Multinomial 
Link function: Logit

Level of effect Level of response Column Estimate SE Wald stat P
Gender F C 2 −0.48804 0.236322 4.26484 0.038909
Did your dentist/hygienist ever talk to you about 
the harmful effects of smoking on oral health?

A B 24 −1.24095 0.379048 10.71826 0.001061

How long have you been on SPT? B 42 0.53201 0.247813 4.60887 0.031807
SPT=Supportive periodontal therapy, SE=Standard error
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Figure 1: Influence of gender on the probability of quitting smoking
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Figure 2: Influence of the awareness about harmful effects of smoking 
on the probability of being smokers

did you?” In particular, the emerged trend indicates 
that a greater number of patients thought of quitting 
smoking among those who smoked the greater number 
of cigarettes a day (B and C levels) compared with those 
who smoked less  (level A): the variable “Have you ever 
tried to quit smoking?” is significantly affected by the 
variable “What kind of supportive device did you use to 
quit smoking?” In particular, among patients who quit 
smoking, a significantly greater number used electronic 
cigarettes (e‑cigarettes) as a supportive device [P = 0.002; 
Figure  3]. Moreover, a nearly significant association 
is present as far as the age of smoking onset is 
concerned  (P  =  0.055), that is, patients who started 
smoking later  (C level) found harder to quit smoking 
than those who had started earlier (A and B levels). All 
other relationships were not significant.

Since four tests were performed using the same 
variable (K = 4), Bonferroni correction was performed to 
adjust the significance level  (α = 0.05). Nevertheless, all 
results were statistically significant (P = 0.0021<α/K).

Discussion

Smoking

The present data are in line with the smoking behavior in 
Italy which was recently reported by the Italian Institute 
of Health  (ISS) Doxa survey for the years 2013–2014, 
with particular reference to other types of smoking 
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habits other than cigarette smoking  (2.1% smoked 
cigars, 2.1% smoked cigarillos, and 0.2% smoked pipes). 
To the best of our knowledge, no comprehensive data 
exist for the use of smokeless tobacco in Italy, but it is 
certainly extremely low.[9‑11] The first most outstanding 
finding in the present study was that women were more 
frequent among smokers than among ex‑smokers and 
this supports the results reported by the GfK Eurisko 
survey performed on over  1500 adult patients on behalf 
of Women against Lung Cancer in Europe Association.[12] 
This study reported that despite a significant decline in 
smoking rates in Italy over the last 15  years  (from 31% 
in 1998 to 21% in 2013), the number of female smokers 
increased compared to male smokers and women 
quit smoking less frequently  (6%) than men  (13%). 
Furthermore, the recent 2014 ISS Doxa report showed 
that in Italy, the number of smokers decreased by 0.8% 
in males and increased by 3.6% in females from 2013 to 
2014.[9] As part of the “No smoking, be happy” project, 
the Umberto Veronesi Foundation and Pfizer recently 
investigated, with an online survey, why it is so difficult 
for women to quit smoking.[13] They found that women 
do not give up smoking because it is the only way they 
have to relax.

None of the patients in the present study used smokeless 
tobacco. This is in line with the fact that this kind of 
tobacco use is not popular in Italy, whereas it is widely 
used in the USA and in Northern Europe.

Our findings on age of smoking‑onset support those 
documented in the ISS Annual Report on smoking[9] 
which reported 17  years of age as the age of smoking 
onset for men and 18 years of age for women. Moreover, 
as much as 29.83% of men and 22.22% of women started 
smoking before 15  years of age and these percentages 
are higher than those reported by the 2014 ISS survey,[9] 
respectively, 17.2% for men and 18.2% for women, and 
have an inverted ratio since men started before 15 years 
of age more frequently than women. However, these data 
are likely biased by the small sample.

To the best of authors’ knowledge, in the international 
literature, there are no data describing the difficulties of 
quitting smoking in relation to the onset age of smoking. 
In the present study, patients who started smoking after 
35  years of age quit smoking with more difficulty than 
those which had started before. A possible explanation for 
this may be that patients who started smoking later were 
already aware of the health risks while those who started 
smoking at a younger age were not, and therefore, they 
are more likely to be able to quit when they do become 
aware. It should also be considered that the decision to 
quit smoking, thus developing a motivation to change, 
requires a certain level of maturity which adolescents have 
not yet acquired. Since only 43.12% of patients who tried 
to quit smoking are presently nonsmokers, it seems that 
the awareness of the harmful consequences of smoking 
less frequently motivates smokers to quit smoking 
permanently. Priority, will, and trust in the smoker’s own 
ability to produce any behavioral change are the essential 
elements in motivating the change, but they should also 
be maintained and reinforced over time to guarantee 
permanent smoking cessation. The present statistical 
analysis does not provide any evidence, indicating that 
the awareness of oral health smoking‑related risks 
induces patients to quit smoking. Actually, contrary to 
our expectations, and to most international data,[14‑16] 
smokers were more aware about the smoking/oral health 
relationship than nonsmokers, having answered “yes” to 
the question “Did your dentist/hygienist ever talk to you 
about the harmful effects of smoking on oral health?” 
with a significantly greater frequency than nonsmokers.[17] 
The most plausible interpretation of this result is that 
dentists and hygienists probably informed patients after 
having verified that they were smokers. Another possible 
interpretation is that patients’ awareness of smoking risks 
increases the probability that they smoke, possibly due 
to their inclination to risky lifestyles and behaviors. The 
majority of the present patient sample  (53.80%) was 
informed about the risks of smoking on oral health by 
oral health professionals, and this is in line with the 
behavior described in international literature as far as 
hygienists are concerned. For example, in England, 
where the percentage of hygienists who asked patients 
if they were smokers increased from 30% in 1996[18] to 
89% in 2007,[19] however, only slightly more than half of 
them helped patients to quit smoking, as already found 
in the study of Villa et al.,[20] in which 69.1% of smokers 
did not receive counseling from dentists to help them 
quit smoking. On the other hand, a recent systematic 
review by Ramseier and Suvan[21] found that counseling 
for tobacco cessation provided by dental professionals 
was very effective. Nevertheless, in the present study, 
patients were not asked any specific questions about the 
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relationship between smoking and oral cancer, so patients’ 
awareness of smoking as a risk factor for oral cancer 
may only, although strongly, be supposed. However, 
studies in which this issue was specifically investigated 
have been conducted and a low grade of knowledge was 
found in a high percentage of patients  (89.4%) while 
a low percentage of patients  (15.9%) was aware about 
the strong predisposing role of smoking in oral cancer 
occurrence.[22]

In the present study, gender was not significantly related 
to the patients’ knowledge of oral cancer although 
significantly greater knowledge was previously found 
among men compared to women.[22] A 2003 Scottish 
study also found that only 19% of dentists routinely asked 
patients about their smoking habits and that a further 
49% do so occasionally.[23] In this regard, the 2014 ISS 
Doxa survey[9] reported that only 14.2% of the patients 
referred being advised to quit smoking by the dentist 
as opposed to 42.5% who were not. It is worth noting 
that as much as 43.2% of the sample had not undergone 
dental examinations during the previous 12 months.

Since the results of the present study point out that 
the majority of patients used e‑cigarettes to quit 
smoking and since motivation is an essential element 
in harmful behavioral change, it can be assumed that 
people are more likely to believe that an external, new, 
and trendy method may induce change. E‑cigarettes 
arouse considerable interest as a possible alternative to 
traditional tobacco cigarette smoking, but doubts about 
their impact on health, possible environmental pollution, 
and their commercial success without adequate regulation 
are attracting the attention of physicians, government 
agencies, and especially consumers. Many e‑cigarettes 
are imported and in many cases manufacturing companies 
do specify neither chemical components of cartridges 
nor their amounts. Goniewicz et  al.[24] examined 16 
different brands of e‑cigarettes and found highly variable 
levels of nicotine  (0.5–15.4  mg). In some cartridges, 
pharmacological substances were also found in addition to 
nicotine, including tadalafil, used in erectile dysfunction, 
and rimonabant, used as an anorectic drug until 2008. In 
addition, despite e‑cigarettes do not produce combustion 
products, thus, the steam produced is free from toxic 
and carcinogenic substances found in tobacco cigarettes; 
they are not entirely safe. Actually, glycerin vapors have 
caused serious effects in the lungs, such as inflammation 
and wheezing, after a short period of e‑cigarette use, 
probably due to inhalation of propylene glycol, which 
is a well‑known powerful airway irritant. Bullen et al.[25] 
recently investigated whether e‑cigarettes had more effect 
than nicotine patches on smoking cessation in patients 
who had quit smoking for at least 6 months. Abstinence 

was higher in the nicotine e‑cigarette group  (7.3%) than 
in the nicotine patches group  (5.8%) and in the placebo 
e‑cigarette group  (4.1%), so the authors concluded that 
e‑cigarettes, with or without nicotine, were moderately 
effective in smoking cessation and that the main reasons 
for which smokers decided to use e‑cigarettes were the 
perception of their lower toxicity compared to tobacco 
cigarettes; the need to reduce the risk of relapse and the 
possibility of smoking in places were tobacco smoking 
was prohibited. Therefore, there is no scientific support 
for the approval of these products since their long‑term 
risks and benefits are yet to be identified although they 
do appear to help smokers unable to quit smoking to 
reduce their cigarette consumption.[26]

Despite the present results, the last ISS Doxa 
survey  (2014)[9] reported a considerable reduction in 
e‑cigarette consumption in Italy from 4.2% in 2013 to 
1.6% in 2014.

The present results support those reported by the 2012 
ISS Doxa survey[27] and that is that Italians quit smoking 
mainly because of health problems. Since the majority of 
smokers referred being the only smoker in their family, 
smoking habits seem to be easily influenced by relational 
models.

It is worth noting that 40% of the present sample is 
not aware that oral cancer exists[28,29] and only 36% of 
patients were informed about oral cancer by oral health 
professionals. The first finding supports data reported in 
the international studies but is not in line with data of a 
large 2011 Italian survey[20] which reported that >90% of 
dental patients were informed about oral cancer, although 
the present study involved private patients rather than 
public ones. As opposed to the above‑mentioned study 
which was biased toward patients with a high incidence 
of oral cancer in relatives  (17%), it is possible that the 
poor knowledge of oral cancer in the present sample is 
related to the low oral cancer incidence in patient family 
history. Moreover, in the present study, almost all patients 
who had knowledge about oral cancer were informed by 
their dentist/hygienist, while in the previous Italian study, 
only 14% of patients were informed by their dentist. This 
is possibly due to a more prevention‑oriented approach 
in cancer counseling in private dental offices compared 
to public facilities.

General diseases

No relationship was found between diabetes mellitus, 
cardiovascular disease, and smoking habits, although 
smokers tried to quit smoking mainly because of 
general health problems  (44.95%). Although about 
88% of patients claimed not to be affected by 
cardiovascular diseases and diabetes mellitus, about 
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42% of patients claimed taking medication including 
antihypertensive drugs, anticoagulants, antiplatelet 
agents, and beta‑blockers  (31  =  19.62%), which are 
mostly related to cardiovascular diseases. Among general 
health problems, tumors may be considered and they 
also may have prompted patients to quit smoking since 
18  patients  (11.59%) claimed having suffered from 
several types of tumors and 75 patients (47.47%) claimed 
having relatives who suffered from tumors.

Oral hygiene

An important finding in the present study is that among 
patients in PST, ex‑smokers brush their teeth more often 
than smokers probably because they have acquired a 
greater ability for taking care of themselves and they feel 
more responsible for their oral hygiene although further 
studies are needed to validate this finding. To the best of 
authors’ knowledge, there are no data in the international 
literature concerning the different attitudes toward tooth 
brushing in patients treated for periodontitis in relation 
to their being smokers, nonsmokers, or ex‑smokers 
probably because it is assumed that patients on PST 
brush their teeth at least 2–3 times a day. On the contrary, 
many studies investigated different tooth brushing 
behavior among smokers, nonsmokers, and ex‑smokers 
in the general population.[30,31] Bergström[30] found that 
in patients with regular dental attendance, smokers do 
not differ from nonsmokers with respect to oral hygiene 
level and to compliance with hygiene programs. In the 
study by Jindra et  al.,[31] a different approach to oral 
hygiene was found between smokers and nonsmokers in 
that smokers brushed their teeth significantly less often 
than nonsmokers and ex‑smokers. Actually, among the 
investigated sample, the majority of those who brushed 
their teeth 2–3 times a day were nonsmokers, ex‑smokers, 
or occasional smokers, while regular smokers did so in 
only 78.2% of cases (P < 0.00l).

As for the compliance to the SPT, Ramseier et  al.[32] 
investigated on how differently smokers, nonsmokers and 
ex‑smokers attended the scheduled recall examinations. 
These authors found that smokers were less likely to 
return for SPT than nonsmokers or ex‑smokers although 
this might be attributed to confounder factors such as 
age, gender, SPT intervals, and severity of periodontal 
disease.

Diet

The present patient sample is not in line with the 
WHO guidelines for healthy adult diet as far as fruit 
and vegetable daily consumption is concerned, which 
is at least 400 g a day  (five portions).[33] Dental team 
counseling should therefore be specifically oriented in 
directing patients toward healthy eating habits.

The present results are not in line with the PASSI Italian 
Health Report on fruit and vegetable consumption, which 
indicates that half of the Italian population eats three or 
more fruit/vegetable servings a day, but only 10% of 
them eat the recommended quantity. People consuming 
more fruit and vegetables mainly live in Northern Italy 
mainly include women, people over  60, and people 
with a higher educational level and without economic 
difficulties. According to the WHO Atlas of heart diseases 
and stroke,[34] a low fruit and vegetable consumption 
is responsible for about 31% of coronary heart disease 
and for about 11% of strokes worldwide. If every 
European citizen ate 600  g of fruits and vegetables/day, 
over 135,000 deaths a year due to cardiovascular disease 
would be avoided. A  correct fruit and vegetable intake 
not only protects against cardiovascular, neoplastic, and 
respiratory diseases, as well as cataracts and constipation, 
but also ensures a significant intake of complex 
carbohydrates, nutrients, and antioxidants, and reduces 
the total caloric intake of each meal since these foods 
tend to make you feel full.

Sports activities

The present study clearly deviates from the healthy 
lifestyles as far as sports activities are concerned since 
37% of patients did not play sport. Dental teams should 
be promoters of a change in this unhealthy behavior. 
Actually, a lack of physical activity is identified 
worldwide as the 4th  risk factor for mortality, and in 
many countries, the level of physical inactivity is 
increasing, with a major impact on the prevalence of 
noncommunicable disease as well as general health status 
of populations around the world. The present results do 
not differ from surveys regarding Italians[35] which report 
that only 33% have physically exerting jobs or perform 
physical activities at an active level, while 37% do not 
have physically challenging jobs or perform a low‑level 
physical activity and 30% do not do any physical activity 
at all. A  sedentary lifestyle is directly related to age 
and inversely related to educational level and economic 
conditions for both men and women. Sedentary lifestyles 
did not decline between 2008 and 2011, and there was 
a clear Northern‑Southern gradient since the autonomous 
province of Bolzano presented a significant lower 
percentage of sedentary people  (1/10), while Basilicata 
registered the highest one  (5/10). Moreover, individual 
self‑perception was an important feature of inactiveness 
since only 1/5 inactive people perceived his/her level of 
physical activity as being sufficient. Finally, 1/3 patients 
reported having been asked questions about physical 
activity by his/her doctor and having been recommended 
to exercise more.
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Human papillomavirus infection

HPV is a sexually transmitted infection. Ninety percent 
of the sample was not vaccinated against HPV. This 
is partly due to the mean age of the sample  (54  years) 
which is higher than the 12–45 age range in which HPV 
vaccination is presently recommended,[36] and partly to the 
fact that, in Italy, until March 2014, HPV vaccination was 
recommended only for women[37] while the present sample 
is evenly distributed by gender. On the contrary, in other 
countries such as Australia, Canada, USA, and Northern 
Europe, HPV vaccination has been recommended 
for several years for both genders at the age of 12.[38] 
Actually, oral mucosa is susceptible to HPV infection 
as well,[39] and various HPV subtypes have been isolated 
from both benign and malignant lesions. Evidence of an 
association between HPV and head‑and‑neck cancers 
including oral cancer has been found worldwide.[40] More 
than 100 different genotypes of human HPV are presently 
known and classified into high‑risk genotypes  (including 
HPV 16, 18, 31, 33), which are associated with 
potentially and highly malignant lesions and low‑risk 
genotypes (including HPV 2, 4, 6, 11, 13, 32), which are 
most commonly associated with benign manifestations 
such as squamous papillomas and common and genital 
warts.[41] Since the incidence of genital HPV infection in 
men is always high throughout their lives[42] and males 
seem to be more at risk (three times more) for oral cancer 
and HPV‑related cancers are increasing worldwide,[43] it 
appears necessary to increase prevention campaigns and 
information by both general and oral health professionals 
also toward males and vaccination should also be 
recommended to them as well. It is also possible that the 
low number of vaccinated patients of the present sample 
are related to the poor awareness of HPV as a risk factor 
for oral cancer as was found in other studies although this 
was not an aim of the present study.[44]

Alcoholic beverages

Half of the sample did not drink alcoholic beverages and 
ex‑smokers drank less alcohol than the entire sample. 
These findings do not support those of the 2012 Italian 
National Institute of Statistics report,[45] in which 66.9% 
of people aged over  14  years consumed at least one 
alcoholic drink during the last year and alcohol abuse 
was more frequent in smokers and ex‑smokers than in 
nonsmokers. This is probably due to the present study 
sample which is biased toward more health‑conscious 
patients. On the other hand, it is also possible that patients 
felt offended when asked about this particular aspect of 
their habits with an underestimation of its real entity,[14,23] 
so much so that in the study carried out in Scotland by 
Macpherson et  al.,[23] only 3% of dental practitioners 
routinely asked patients about alcohol use, while the 

majority  (68%) rarely or never did so since enquiring 
about alcohol use made them feel uncomfortable.

Conclusion

It seems that awareness of patient in SPT about health 
risks related to smoking does not assume a change 
in their harmful behavior and that among oral health 
professionals, there is not yet a widespread awareness 
of the importance of their role in increasing the patient’s 
motivation to quit. Nevertheless, dentists and dental 
hygienists, especially in periodontally oriented practice, 
meet with their patients more frequently than any other 
health workers; thus, they play an essential role not only 
in counseling patients and in supporting those who want 
to quit smoking but also in explaining the harmful effects 
of smoking to nonsmokers, especially younger ones, 
both on oral and systemic health grounds. The answer to 
these problems may be to establish a network of services 
that include different types of support for smoker dental 
patients as well as for the entire dental team: minimal 
advice to every patient, motivational reinforcement 
during all check‑ups, informative brochures, smoke 
quitting telephone support, group treatments, referral 
to anti‑smoking centers, and increasing training on 
motivational counseling for all oral health workers. 
Further studies with greater sample sizes might be useful 
in detecting if any variables are significant in relation to 
different Italian neighborhoods, cities, or regions.
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