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Abstract 
Introduction: Smoking is one of the main public health problems in developed countries. Despite extensive eviden-
ce on the effects of smoking on both oral and general health, the rate of smoking cessation is not promising. 
Material and Methods: To review the evidence on knowledge and programs for smoking cessation developed by 
dentists, a literature review was carried out on programs for smoking cessation from the dentist’s perspective, as 
well as a review of behavioral guidelines that have been recently proposed for these interventions. We used the 
keywords “Tobacco”, “Smoking Prevention”, “Public Health” AND “Dentistry”, to identify controlled studies, sys-
tematic reviews and meta-analyses published between 1999 and 2014, in Google Scholar, SCOPUS and PubMed.
Results: Out of 177 studies found, 35 were considered, and these were divided into 2 groups of 20 and 15 articles 
respectively, according to type of study and inclusion criteria. 
Conclusions: There is considerable scientific evidence describing the programs for smoking cessation used in 
dentistry, which support their effectiveness. Overall, these are brief behavioral interventions complemented by 
pharmacological treatment, with the participation of the entire dental team.
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Introduction
The aim of this paper is to review the existing evidence 
on the effectiveness of programs in dental practices to 
help people quit smoking, as well as behavioral guideli-
nes proposed in recent years, with the aim of extracting 

the information needed to establish a systematic appro-
ach that can be applied in daily dental practices, which 
is effective in preventing patients from smoking and hel-
ping them quit.
Smoking is one of the main public health problems in 
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developed countries. Worldwide, tobacco kills approxi-
mately 6 million people and causes more than half a tri-
llion dollars of economic negative impact each year (1). 
According to the Health Report of the Spanish Ministry 
of Health and Social Policy, 2009 (2), smoking related 
deaths in Spain fell between 40% and 50% from 1991 to 
2011. The figures are still very high; in 1999 there were 
about 55,000 deaths among the population aged 35 and 
over, and approximately 49,000 deaths in 2001, which 
means that one in six deaths (one in four men and one in 
40 women) are attributable to smoking (2-4). Currently, 
smoking is considered a preventable risk factor that 
causes most deaths in the world. Although it is known 
that there is a high mortality associated with smoking, 
it is not classified as an epidemic. The “epidemiologi-
cal data” has generally been underused and is generally 
relegated to be of limited significance, yet we believe 
that it can be a useful tool for planning, managing and 
evaluating health policies, aimed both at prevention of 
smoking and to encourage smokers to quit (1,5). Tobac-
co has been the most dangerous preventable risk factor 
for over three decades, and it has a major impact on 
mortality in Spain (5). Over 90 % of deaths due to lip, 
mouth, or pharynx cancer in men over 35 in Spain in 
2006 could have been avoided if the patients had not 
smoked (6).  Smoking is also a very important etiologic 
factor in periodontal disease, deficits in post-operative 
healing and recovery, and it plays an important role in 
the failure of dental implants (7). This is why the dentist 
plays a significant role in promoting healthy lifestyles 
by incorporating programs for patients to help them quit 
smoking. It has been reported that dependence on tobac-
co is a chronic condition that requires repeated interven-
tions by health care providers and multiple attempts by 
the patients in order to stop this habit (8,9). 

Material and Methods
In order to evaluate the effectiveness of interventions on 
smokers on an individual level in the biomedical field 
and especially in dentistry, an electronic search was 
conducted on the Google Scholar database, SCOPUS 
and PubMed (Medline) using the keywords “Tobacco”, 
“Smoking Prevention”, “Public Health” AND “Dentis-
try”, to identify controlled studies, systematic reviews 
and meta-analyses published between 1999 and 2014. 
Subsequently, these articles were subjected to the fo-
llowing inclusion criteria: i) Studies with statistical cri-
teria which included samples that produced significant 
results; ii) Studies whose objectives were to encourage 
giving up smoking; iii) Studies including patients, stu-
dents, support staff, public and private health services; 
iv) Studies on designs or comparisons of protocols that 
dealt with smoking in relation to dentistry; and v) arti-
cles that address and/or review behavioral therapy, nico-
tine replacement therapy and pharmacological studies.

Results
Conducting a search using the described criteria, 177 ar-
ticles were found (n=177), from which the most relevant 
articles related to our objective were chosen. This exclu-
ded duplicate publications or any articles that were not 
of direct interest. The inclusion of the search criteria in 
the abstracts and/or keywords was considered, in addi-
tion to the parameters mentioned above (n= 59). These 
59 results obtained were further identified and separated 
into two groups: group one, with systematic reviews, 
meta-analyses, and design protocols (n=35), and group 
two, composed of controlled studies (n=24).  Two diffe-
rent authors reviewed each group.  After reviewing and 
applying the described criteria, 35 articles were finally 
included: 20 in group one and 15 in group two. (Fig. 1)
Based on the literature reviewed, the strategies most 
commonly used to quit smoking can be summarized as 
follows: (i) behavioral therapy, (ii) nicotine replacement 
therapy (NRT) and (iii) pharmacological management 
of addiction (10).
(i) In relation to behavioral therapy, it is suggested that 
dental professionals should limit themselves to brief 
interventions and counseling sessions with patients. 
Heavy smokers, particularly those with serious emotio-
nal and social problems, will require intensive behavio-
ral intervention and should be referred to psychologists, 
psychiatrists, family doctors or specialists of programs 
to quit smoking (11). In this regard, recent studies have 
analyzed the effectiveness of different approaches to pa-
tients depending on the degree of dependence on tobac-
co and the aggressiveness of these techniques, with stu-
dies such as the one carried out by Houstonn et al. (12), 
which shows that an approach via email for smoking pa-
tients, including a variety of preventive content and oral 
health promotion as well as guidelines on preventing 
oral cancer, achieved encouraging results in the U.S. 
Similarly, the National Oral Health Promotion Clearing 
House in Australia (13) sent messages highlighting the 
link between smoking and various diseases, recommen-
ding giving up smoking, and encouraging patients to 
visit their dentist to receive further advice. Nohlert et 
al. (14) compared high-intensity interventions with low-
intensity interventions in a group of patients in Sweden, 
regardless of their degree of addiction, in combination 
with other techniques. They obtained significant results 
for high-intensity interventions, with the low-intensity 
interventions varying according to behavioral support. 
They believed their model could be effective in helping 
smokers quit. 
In this regard, it is worth mentioning the use of alterna-
tive therapies for behavior conditioning against the use 
of tobacco. It has been reported that the use of therapies 
such as acupuncture (15), does not show specific suc-
cess rates when compared with the use of conventional 
techniques. Hypnosis, on the other hand, reports higher 
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Fig. 1. Search strategies.

levels of success when compared to the Nicotine Repla-
cement Therapy (16). However, larger, well-controlled, 
and randomized studies to assert its effectiveness are 
still need.
(ii) On the other hand, the objective of Nicotine Repla-
cement Therapy (NRT) is to substitute the nicotine in 
tobacco, reducing the withdrawal symptoms associated 
with quitting smoking. NRT approximately doubled the 
percentage of patients who managed to quit smoking, 
regardless of the additional support offered (17). This 
is done by prescription, and the patient using different 
chewing gums, patches, nasal sprays, inhalers and nico-
tine lozenges that are available in the market. The same 
review concluded that all commercially available forms 
of NRT are effective, as they increase quitting rates by 
approximately 1.5 to 2 times. This effectiveness was in-
dependent of the intensity of additional support offered to 
the smoker. The provision of more intense levels of addi-
tional support is considered beneficial, but not essential 
to the success of NRT. Similarly, recent studies such as 
the one by Pay & Passad (10) reported that NRT is highly 
effective and can be combined with placebo elements. In 
this way, it becomes a non-invasive and non-pharmacolo-
gical therapy, with excellent results when combined with 
counseling or mild behavioral therapy.
(iii) As for the pharmacological management of tobacco 
addiction, since few smokers used to succeed in giving 
up smoking with long-term success, a large number of 
pharmacological agents have been developed that have 
proven to double the rate of quitting, by managing the 
addiction as such, and treating the anxiety associated 

with quitting and its consequences. Most studies on the 
subject agree that these therapies are always more effec-
tive in conjunction with behavioral therapy (18). The 
most frequently used drugs to manage tobacco addiction 
are:
a) Bupropion, an antidepressant widely used for years 
for its demonstrated efficacy as a first-line drug for this 
purpose (18). However, current reviews suggest that use 
of this drug by itself (without additional therapy such as 
NRT) is unlikely to achieve significant clinical results 
(19).  
b) Nortriptyline, a tricyclic antidepressant with some be-
neficial effects, but some side effects as well, which has 
comparable effects to those of Bupropion, and similar 
results as NRT (20). 
c) Clonidine, an anti-hypertensive treatment that is 
widely used, and has been studied and reported to be 
effective in anti-smoking therapy. However, it is less fre-
quently suggested because of its side effects, especially 
those related to sedation and dry mouth (21). 
d) Rimonabant is a drug used to inhibit anxiety and 
appetite, and it is used in adjunctive treatment for obe-
sity. Some studies show that it has beneficial effects in 
anxiety management of smokers in the process of quit-
ting (18). Concerns regarding depression and suicidal 
ideation among rimonabant users prevented approval of 
rimonabant in the US and led to its suspension and even-
tual withdrawal in Europe (22). 
e) Varenicline is an anxiolytic drug that has shown to 
have a significant impact in reducing smoking, with a 
very high cost-benefit ratio (23). 
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f) Finally, Cystisine is a tobacco agonist medication. It 
is derived from a plant extract used for decades for this 
purpose, and it is used to produce Varenicline. Currently, 
the drug has not been licensed for use due to the lack of 
studies on its treatment safety, but according to a meta-
analysis, results are comparable to treatment with other 
licensed drugs, such as Varenicline, and might even be 
cheaper (24). 

Discussion
There is extensive and consistent evidence showing the 
harmful effects of smoking on oral health. This includes 
an association between smoking, pre-cancerous condi-
tions and oral cancer, increased severity of periodontal 
disease in smokers, the negative influence of smoking 
on the success of certain dental treatments such as perio-
dontal therapies, surgical treatments and placement of 
dental implants (7-9,25,26). Even in recent years, it has 
been shown that smoking might be a risk factor in certain 
diseases and may increase the risk of illnesses related 
to endodontics, which means that there is an increasing 
number of articles that cite the link between smoking 
and periapical periodontitis (in periodontal, endodontic 
or appearing asymptomatic teeth) (27-29).
It should not be ignored that smoking is, by far, the bi-
ggest risk factor for oral cancer. There is a strong dose-
response relationship between smoking tobacco and de-
velopment of pre-cancerous conditions and oral cancer 
(30-32). Cigarette smokers are 5 to 20 times more likely 
to develop oro-pharyngeal cancer than non-smokers, be-
ing the second cancer attributed to tobacco after lung 
cancer (31,32). Several different authors confirm that 
quitting smoking helps reduce the risk of oral cancer by 
50% in five years. It should be noted that reducing can-
cer risk factors is the most effective tool in decreasing 
morbidity and mortality from this disease (18). 
The role of dental professionals in preventing smoking 
and encouraging patients to quit had not been taken into 
account until the last 15-20 years. Several countries have 
developed ways to incorporate interventions against 
smoking in routine dental check-ups. Multiple studies, 
including those cited by Vendrell et al. (8) in 2010, in-
dicate that training professionals is essential to imple-
ment guidelines that help patients quit smoking, since 
it ensures high levels of intervention and effectiveness. 
These studies also show that despite efforts made in re-
cent years to involve dental staff in these tasks, few pro-
fessionals include it as part of normal check-ups. Some 
studies highlight two key factors that limit these inter-
ventions, the lack of training for dental staff and the cost 
in terms of time, which leads to financial impact. That is 
why education for oral health professionals on this issue, 
with a focus on preventing oral diseases, should be con-
sidered critical to ensure the implementation and success 
of programs to quit smoking. 

Dentists should be informed about techniques to quit 
smoking. We should highlight the research carried out 
in the United States, which trains dentists on how to im-
plement protocols, such as the “5 As” (Table 1). There 

THE 5 As
ASK 
Ask patients about their smoking habits
ADVISE 
Advise smokers on how to quit
ASSESS 
Assess treatment progress
ASSIST 
Assist smokers who want to give up smoking
ARRANGE 
Arrange a follow-up

Table 1. The 5 As. Taken from Vendrell et al. (8).

is a direct relationship between the time spent on im-
plementation of protocols and how well patients adhere 
to them (8). The same author says that if dentists could 
provide routine help encouraging their patients to quit 
smoking, even with modest success rates, the impact on 
public health would be enormous.
In 2010, Roseel et al. (34) related the reasons for dental 
consultation and factors that might encourage a patient 
to consider quitting, with no correlation shown in gene-
ral terms between the reason for the check-up and any 
intention to quit smoking. However, clinical findings 
such as discoloration of teeth might change the patient’s 
perception on the effect smoking has on oral health, be-
sides periodontal problems. This suggests that such is-
sues, when present in patients who smoke, can be used 
as a motivational tool to quit smoking. Similarly, the 
perception of smoking and its effects on the oral cavity 
are clearly affected when diseases that are more serious 
occur, although recent studies suggest that the incidence 
of such diseases does not have a positive impact on to-
bacco use and smoking cessation (35).
There are a number of strategies to help people quit smo-
king, which can be implemented by either the dentist or 
dental assistants (33), personnel who are usually trained 
in the behavioral management of patients, and even on 
the pharmacological management of addiction. Several 
articles suggest that depending on the level of addiction, 
a different approach should be used, or a mix of strate-
gies at the same time (Table 2) (10). Despite the existing 
evidence and the suitability of dental clinics to discoura-
ge smoking and encourage patients to quit, knowledge 
and application of these approaches is very poor in daily 
dental practices (36). In 2003, Ramseier (37) proposed 
routine smoking history check-ups using a simple ques-
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Level of Addiction Recommended Therapy
Light Addiction Behavioral Intervention/NRT

Moderate Addiction Behavioral Intervention/NRT/Pharmacological Therapy

Serious Addiction Behavioral Intervention/NRT/Pharmacological Therapy/
Professional and Intensive Behavioral Therapy

Table 2. Therapy recommended quitting smoking depending on the level of addiction (10). [NRT: 
Nicotine Replacement Therapy].

tionnaire, both for new patients on their first visit, and 
during subsequent check-ups. The questionnaire would 
be used as a starting point for subsequent actions. The 
methods used in these interventions would depend on 
the level of addiction, so it would be important for the 
questionnaire to determine whether patients have a mild 
(1-5 cigarettes per day), moderate (more than 10 cigaret-
tes) or severe (more than 20 cigarettes a day) addiction 
(11). 
Overall, the success rates are similar for the different ty-
pes of pharmacological nicotine substitutes available. As 
for the decision to choose a suitable therapy, it would be 
based on patient-specific factors such as presence of any 
contraindications and side effects, as well as previous 
experiences with the medications, the patient’s preferen-
ce and smoking history (level of addiction). The use of 
a combination of therapies should be reserved for cases 
where one approach alone was unsuccessful (18). In table 
3, we show some of the success rates of the intervention 
therapies, taken from a Cochrane review (17,19).
We recommend the use of pharmacological intervention 
only if the patient has already failed while trying to quit 

smoking. It is preferable to apply the strategy of the “5 
As” in combination with NRT, while pharmacological 
treatment should be initially avoided, depending on the 
level of addiction of the patient, and should always be 
used in conjunction with behavioral therapy, motiva-
tional counseling, and alternative therapies if patient 
decides so, as complementary exercise. In conclusion, 
dental professionals are in a unique position to identify 
the effects of smoking on oral health early on, and can 
provide tips and advice to smokers about the need to pre-
vent or quit smoking. They should offer advice and help 
that is quick, simple and tailored to the patient. 
Some of the studies reviewed include questionnaires, 
course of action, and useful advice to help develop acti-
vities for prevention, without altering the dynamics of a 
normal dental check-up.
In recent years the number and quality of studies on the 
effectiveness of these interventions in dental clinics has 
grown, which means it is widely accepted that the im-
plementation of these guidelines is an effective measure 
with a very positive cost-benefit ratio. 
The interventions on smoking habits should be conside-

Group No. of 
Studies

No. of Participants Statistical Method Effect Size

Behavioral interventions for smokers:
Cessation at longest follow-up 7 699 Risk Ratio (M-H, Fixed, 

95% CI)
1.01 [0.80, 1.27]

Interventions for smokers, tests of 
adjuncts to cessation programs:
1. Behavioral interventions,
cessation at longest follow-up

5 4679 Risk Ratio (M-H, Fixed, 
95% CI)

0.88 [0.80, 1.64]

2. Combined behavioral and
pharma interventions, cessation at 
longest follow-up

1 0 Risk Ratio (M-H, Fixed, 
95% CI)

Totals not selected

Effect of nicotine replacement thera-
py versus control:
Smoking cessation at maximum 
follow-up (6-12 months)

105 39503 Odds Ratio (Fixed) 95% 
CI

1.77 [1.66, 1.88]

Table 3. Success rates of some of the intervention therapies described. (Modified and adapted from Silagy C et al. (17) and Hajek P et al. (19), 
(The Cochrane Collaboration). [M-H = Mantel Haenszel statistical method] [CI = Confidence Interval].
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red in a comprehensive manner; personalized behavioral 
and alternatives therapies are necessary based on set gui-
delines, complemented with pharmacological therapy, if 
necessary.  
It is important to include management strategies of to-
bacco cessation in the curricula of dental schools, and 
encourage their routine implementation.
Finally, it is important to promote studies that encourage 
dentists to participate in interventions to help their pa-
tients quit smoking. 
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