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Impact of Smoking and Smoking Cessation on Periodontal Health:  

A Review

Review Article

AbstrAct
Tobacco use persists as a chronic global public health concern. The deadly habit affects almost all organs of the body including the oral and 

periodontal structures. Smoking is established as one of the major preventable etiological risk factors for the initiation and progression 

of periodontitis. The habit dependence typically requires a continuous assessment and repeated intervention. Emerging evidence has 

suggested the benefit of smoking cessation on periodontal health that trends for greater probing depth reductions and a favorable response 

to treatment outcomes. The dental settings are now increasingly being recognized as a place to target patients to quit or even prevent the 

initiation of smoking habit. The dental practitioner and the periodontal specialist may, therefore play a pivotal role by the inclusion of 

smoking cessation programs in their daily practice and reduce the major risk involving oral tissues and the systemic health. This review 

addresses the impact of smoking on periodontal tissues, the effect of smoking cessation protocols to improve periodontal health and the 

role of professionals in cessation.
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INTRODUCTION

Tobacco use is a preventable major risk factor for a variety 

of systemic diseases and oral disorders such as cancer 

and periodontal diseases.1,2 According to World Health 

Organization (WHO) report on global tobacco epidemic 

2017, approximately 7 million people are killed by tobacco 

worldwide, which burdens the world’s economy by 1.4 

trillion dollars each year. Around 8,90,000 non-smokers are 

killed by being exposed to second-hand smoking. In Nepal, 

the situation is even more alarming as the prevalence rate 

of current tobacco smoking in 15 years and older is 10.3% 

in female and 27% in male and the daily tobacco users 

account for 15.8%. Nepal has one of the highest proportions 

of female smokers in the world with a noticeable impact on 

maternal and child health.  Overall, the number of tobacco 

smokers worldwide will reach an estimated 1.1 billion by 

2025.3 In addition, the use of smokeless tobacco as a possible 

substitute for smoked tobacco products remains an area of 

controversy and public health debate. 
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Tobacco contains addictive substances and all of its products 

are harmful. It harms almost every organ of the body as it 

contains more than 7000 chemicals, of which at least 250 

are known to be harmful and at least 69 are known to 

cause cancer. The substances include poisons (e.g. carbon 

monoxide), toxic substances (e.g. oxidizing radicals), 

carcinogens (e.g., nitrosamines) and addictive psycho-active 

substances such as nicotine. Nicotine is a pharmacologically 

active alkaloid, responsible for the dependence that 

characterises the smoking habit. It affects the dopamine 

systems in the smoker’s brain and increases the number 

of nicotinic receptors. Nicotine is rapidly absorbed into the 

bloodstream, through the oral mucosa and reaches the brain 

within 10-19 seconds. The smoker’s brain and body become 

used to functioning on a certain level of nicotine. If a person 

stops smoking, the level of nicotine drops which will cause 

them to crave nicotine (cigarettes) and have withdrawal 

symptoms. Cigarettes are the main product smoked; others 

exposures include bidis, kreteks (clove cigarettes) and 

cigars, pipes as water pipes (hookahs, bhangs, narghiles, 

shishas), sulfa, chillum, and kankad and non-combusted or 

“smokeless” tobacco products for chewing and holding in the 

mouth or placing in the nose. Four major forms of smokeless 

tobacco are chewing tobacco, snuff (moist or dry), Swedish 

snus and gutkha. The other forms of smokeless tobacco 

products common in South-East Asia and commonly in Nepal 

are surti leaves, khaini, mawa, paan , zarda, pan masala, and 

gudakhu.4 There is extensive and consistent evidence showing 
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the harmful effects of tobacco use in the form of smoking 

on oral health. There is a strong dose-response relationship 

between smoking tobacco and development of pre-cancerous 

conditions, oral cancer5 and progression of periodontal 

diseases.6 Approximately 42% of periodontitis cases can be 

attributed to smoking.7 As per WHO global report 2017, the 

prevalence of tobacco use amongst the youth in Nepal is on a 

rise with 7.2% in the form of current users and 5% in the form 

of daily users. It therefore seems prudent to target young 

adult non-smokers in initiating the habit and to help quit 

smokers who have only recently taken up the habit. Authors 

confirm that quitting smoking helps reduce the risk of oral 

cancer by 50% in five years8 and reduction of up to 12% in 

the number of cases of the destructive periodontal disease.9 

Owing to this significant impact on both oral and periodontal 

health, this study is aimed at reviewing the impact of tobacco 

use on periodontal tissues, the impact of smoking cessation 

to improve periodontal health and to benefit from the results 

of periodontal treatment.

Impact of smoking and its products on periodontal tissues

Tobacco use in the form of smoking is an independent, 

well-established and, second to bacterial plaque, the 

strongest modifiable risk factor for periodontal diseases. 

Epidemiological studies suggest a strong association with the 

history that dates back to 1859. It was Pindborg in 1947 that 

suggested a high prevalence of acute necrotizing ulcerative 

gingivitis in smokers.10 There exist a robust evidence of 

adverse effects of tobacco on initiation and progression in 

periodontal tissues as well11,12 and is considered a major 

impediment in response to therapy.13  The destructive effects 

of smoking appear clinically in terms of less gingivitis, lower 

gingival bleeding, deeper probing depths,14 two to eight-

fold increase in periodontal attachment loss,15 significant 

alveolar bone loss,16,17 and tooth loss.18,19 This is seen even 

after adjustment of confounding variables, such as age, 

plaque, calculus, gender, and socioeconomic status when 

compared to non-smokers. The effect of smoking on the 

subgingival calculus load and the probability of having an 

advanced periodontal disease is dose-dependent. Both daily 

consumption quantity and duration of smoking are related.20 

Smoking has been also acknowledged as a predisposing factor 

in implant failure. Smokers experience approximately twice 

the failure rate based on a variety of implant designs and 

surfaces.21 Below we discuss the summary of the plausible 

causes that smoking has on the periodontium. 

Biologic events and causes

1. Impact on pocket microflora: Effect of smoking on the 

host tissues could result in a different microflora in the 

pocket. Conflicting results exist in terms of prevalence22 

and amount of bacteria in the subgingival microbiota 

in smokers compared to non-smokers. Some authors 

report no differences23,24 and some have shown to harbor 

higher proportion of putative periodontal pathogens, 

particular in the palatal aspects of the maxillary teeth 

and the upper and lower incisor regions.25 The pocket 

oxygen tension was significantly lower in smokers 

compared with non-smokers which also might be a 

probable factor associated with pocket microflora.26 The 

impact of tobacco use on the oral microbiome remains 

an active area of research as there is greater extent of 

colonization even in shallow pocket depths.27,28

2. Effect on gingival vasculature: Smoking has a long-

term suppressive effect with changes in the proportion 

of blood vessels. This impacts the blood flow and 

vascularity of periodontal tissues. There is lower 

bleeding on probing with less redness of gingival 

tissues. This may occur owing to fewer vessels visible 

clinically and histologically.29 Mirbod et al. showed a 

higher percentage of smaller blood vessels than large 

but with similar vascular density.30 However, results 

suggested that the inflammatory response in smokers 

with periodontitis may not be accompanied by an 

equivalent increase in vascularity.

3. Host Response: The evidence for smoking’s deleterious 

effect on the host response is much stronger; as it affects 

local and systemic immune and inflammatory responses. 

Polymorphonuclear cells (PMN) are the fundamental 

cells of defence in the periodontal tissues.  The 

continual exposure to smoke impairs the progression of 

neutrophils into the periodontal pocket. Besides, there 

is also a shift in the function of neutrophils toward 

destructive activities that includes induction of protease 

release (elastase and matrix metalloproteinase),31 

impaired phagocytosis, chemotaxis when exposed to 

acute levels of tobacco smoke, neutrophil priming 

(hyper-reactivity),32 upregulation of molecules such as 

ICAM-1 and thus soluble ICAM-1 on endothelium that 

interfere with the normal receptor ligand binding and 

function of the leukocyte in defence.33,34 The positive 

effect is that and there is evidence that the subject may 

return to more normal levels after quitting smoking. 

Smoking exhibits negative effects on cytokine and growth 

factor production. Mechanisms of which still remain unclear 

and contradictory as higher levels of TNF-α and IL-8 was 

observed in the gingival crevicular fluid of smokers compared 

to nonsmokers.35 In contrast, pro- and anti-inflammatory 
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cytokines have been reported to be lower in association 

with smoking and its compounds. It seems that cigarette 

smoke contains potent inhibitors of both gene expression 

and protein production, at least for IL-1β, IL-8, IL-2 and 

TNF-α.36 Smoking may have a direct effect on bone loss in 

periodontitis. The results are still inconclusive. A study was 

done by Cesar-Neto et al. in 2007 mentioned that cigarette 

consumption may favor bone resorption through increased 

ratios of IL-6: IL-10 and RANKL: osteoprotegerin (OPG) in 

periodontal tissues and through suppression of serum OPG 

production.37 It was, therefore concluded that smoking 

modulation of bone destruction in periodontal disease 

may involve reduced levels of anti-inflammatory and anti-

resorptive factors such as IL-10 and OPG, respectively, and 

may also involve high levels of pro-inflammatory cytokines 

such as IL-6 and IFN-γ. 

Impairment in antibody responses and cellular immune 

responses has been observed. Smoking appears to affect both 

B and T cell function, inducing functional unresponsiveness 

in T cells. There is a reduced serum IgA, IgG (IgG
2
) levels38 

that decreases the resistance of tissues and shows greater 

tendency for periodontal tissue breakdown. There is reduced 

number and cytolytic activity of circulating natural killer cells 

has been observed that may increase the risk for malignancy.39 

Tobacco products have been shown to impair the reparative 

abilities of cells of the periodontium and inhibit gingival and 

periodontal ligament (PDL) fibroblasts growth,40 attachment 

and collagen production. Root surfaces of teeth extracted 

from smokers show reduced PDL fibroblast attachment as 

compared to those from non-smokers.41

Nicotine is just one of the toxic compounds of cigarette 

smoke and with various others components, tobacco may 

impose detrimental effects on inflammatory, immunological 

and vascular cells. Factors seemingly contribute to increased 

tissue destruction, thereby affecting the vasculature and 

revascularization. This undoubtedly impairs the healing 

response as well as delays healing. A large body of published 

evidence reports the adverse effects of tobacco use in all 

aspects of periodontal treatment including non-surgical 

treatment,42-44 periodontal surgeries45 including effects 

on furcation treatments,46 regenerative surgeries (bone 

grafts,47 and guided tissue regeneration48) mucogingival 

plastic periodontal surgery,49 implant placement,49 implant 

survival in sites treated by bone augmentation procedures,50 

maintenance therapy51 and in refractory periodontitis.

Similar effects and risks of cigarette smoking are observed 

with cigars, pipe smoking and smokeless tobacco 

consumption to the periodontium. Prevalence of moderate 

to severe periodontitis and higher extent of attachment loss, 

recession52 and tooth loss53 was observed similar to current 

smokers Hookah, a form of tobacco water pipe smoking, also 

appears to be associated with impaired periodontal health.54 

Smokeless tobacco is well known to induce wrinkled changes 

in the oral mucosa at site where quid is placed. A marked 

loss of the periodontal attachment and gingival recession has 

been observed near the area where the smokeless tobacco 

products are placed.55 Studies also indicate a greater overall 

prevalence of severe active periodontal disease.56 In addition, 

smokeless tobacco use has also been associated with greater 

risk of oral, esophageal, and pancreatic cancer.57 A significant 

impact of almost all tobacco products has been observed 

that provides us with a strong rationale for targeting 

smoking prevention and smoking cessation programs for 

all tobacco users. The evidence is further supported by 

the data emanating from patients who stop smoking and 

improvement in their general and periodontal health. 

Impact of smoking cessation on periodontal tissues 

Smoking cessation cannot reverse the past effects of smoking; 

however, the clinical and histological evidence demonstrates 

that negative effects on periodontal tissues may be reverted.14 

An increase in gingival blood flow after smoking cessation 

was observed with Laser Doppler flowmetry.58 The rate of 

bone and attachment loss slows and the severity falls between 

the clinical values reported in smokers and non-smokers.13 

The risk for periodontitis and tooth loss59,60 decreases with 

increasing number of years since quitting smoking7,61 and 

improvement in healing phase.62 Implant success rates for 

past smokers are similar to those for never smokers. The 

treatment response in terms of clinical and microbiological 

variables to non-surgical mechanical therapy yielded a result 

comparable to that of non-smokers43,63,64 along with a critical 

role of cessation in altering the subgingival biofilm.65 The 

beneficial effect was observed post periodontal surgeries66 as 

well as better response and success rates after regenerative 

and Implant procedures respectively.21

Role of dental professionals in discouraging the deadly 

habit

Dental and periodontal literature is replete with data with 

long term detrimental effect of smoking and a relatively 

rapid improvement in the periodontium on its cessation 

of periodontal health. Both the general practitioner and 

the periodontal specialist will encounter tobacco users 

more frequently among their patients than in the general 

population.11 However, dentists, in general, have not widely 

embraced tobacco cessation in practice.67 In actuality,  
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current adult smokers are far less likely to receive advice 

to quit when visiting a dentist than a physician.68 Owing 

to have known the impact on both oral and general 

health, introduction of smoking cessation training into the 

curriculum at many dental schools and in the education of 

dental hygienists needs to be implemented. The overall goal 

of addressing the problem of tobacco use and periodontal 

disease should not be a reduction in tobacco use, but 

an effective long-term tobacco cessation program.69 At a 

minimum, these three primary cessation interventions should 

be included in a comprehensive tobacco control programme. 

(i) Behavioral therapy in the form of cessation advice in 

primary health care systems increases quit rates by 

about 3%.70 A recommended general framework in 5 

“A” is underlined that is emphasized for the patients 

who are willing to quit (Table 1). In recent years, this 

has been condensed to Assist, or an ABC Model: Ask 

to provide Brief advice  and Cessation support.71 

Brief tobacco dependence advice is considered highly 

effective by any health professional during their routine 

office visits and may provide counselling which may be 

as brief as 3 minutes. There exists two components of 

counselling, and the clinicians should use these when 

the counselling patients are attempting to quit:

- Practical counselling (problem solving/skills 

training)

- Social support delivered as part of treatment

(ii) Quit lines and cessation advice through free telephone 

help lines which are estimated to increase quit rates 

by about 4%.70  Quit lines may also be provided via 

emails and fax (known as quit lines), which may be in 

single or multi-session counselling. The benefit is that 

information may be tailored to specific populations (i.e., 

pregnant women, smokeless tobacco users, different 

age groups).72 The interventions can also include mobile 

technology to provide personalized smoking cessation 

advice.73

(iii) Pharmacological management: There are several 

evidence-based pharmacological treatments for tobacco 

dependence. Nicotine Replacement Therapy (NRT) is 

one of the popular treatments. It comes in different 

formulations, for example, chewing gum (2 mg is equal 

to 1-24 cigarettes/day or 4 mg preparation up to 12 

weeks), transdermal patch (7 mg and 22 mg of nicotine 

over a 24-hour period), nasal spray (8-40 doses/day for 

3-6 months), inhaler and sublingual tablets/lozenges 

which are over-the-counter products and thus easily 

accessible. NRTs increase the rate of quitting by 50 to 

70%, regardless of setting and are independent of the 

intensity of additional support.74 It reduces many of the 

physiological and psychomotor withdrawal symptoms 

usually experienced following smoking cessation and 

may, therefore, increase the likelihood of remaining 

abstinent.75 Medication which is prescribed when NRT 

fail or given in combination with NRT are bupropion, 

varenicline, nortriptyline, clonidine, methoxsalen, and 

rimonabant. These drugs have proven to double the rate 

of quitting, by managing the addiction and treating the 

anxiety associated with quitting and its consequences.

It is the duty of every clinician to encourage patients willing 

to make a quit attempt. For the patients who are not willing 

to quit require brief motivational interventions. It may be 

beneficial to have a training organized for the clinical staffs 

in motivational interviewing. The content areas that should 

Goel et al. : Impact of smoking and smoking cessation on periodontal health: a review.

Table 1: 5 A’s model for helping patients quit using Tobacco.

Strategy Action

Ask Ask all patients about tobacco use at every visit and record their status

Advise
Advise in a clear, strong and personalized manner every tobacco users to stop using tobacco and  
non-tobacco users to remain tobacco-free

Assess Ask if tobacco user is willing to quit within the next 30 days

Assist Help all tobacco users to stop based on their willingness to quit with a quit plan

Arrange Schedule follow-up contact, either in person or by telephone

Table 2: 5 R’s model for patients not willing to quit tobacco use.

Strategy Action

Relevance Encourage the patient to indicate why quitting is personally relevant, being as specific as possible

Risk
Ask the patient to identify potential negative consequences of tobacco use and suggest and highlight those 
that seem most relevant to the patient

Rewards Ask the patient to identify the potential rewards of stopping tobacco use

Roadblocks Ask the patient to identify barriers to quitting and note elements of treatment

Repetition Repeat motivational intervention every time
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be addressed in a motivational counselling intervention 

can be captured by the “5 R’s”: relevance, risks, rewards, 

roadblocks, and repetition. Research suggests that the “5 R’s” 

enhance future quit attempts71 (Table 2). While there is no 

reason to reduce our efforts to improve oral hygiene in our 

patients there is a significant need also to address the issue 

of smoking cessation in the management of periodontitis. 

Helping your patients quit is the best thing that we can do 

to improve their health. We are in a unique and privileged 

position to extend the patient’s life up to 10 years by asking 

them to quit and directly reduce the risk.76 

In context to Nepal, the goal to achieve a tobacco free 

country is a long way. The smoking cessation services are 

only available in some health facilities and services like toll 

free telephone quit line/helpline, NRT and materials are not 

available. The treatment of tobacco dependence is almost 

negligible. However, the government of Nepal is making 

its sincere efforts through implementing some regulations 

in the Tobacco Control Act. This Act has already banned 

smoking in public places (effective since August 2011). Nepal 

introduced the world’s largest health warnings on tobacco 

packaging surfaces (covering 90% of the package) in May 2015. 

On March 14, 2017, the government enforced the provision 

of acquiring a license to sell tobacco and tobacco products 

(yet to come into practice) and has plans to introduce plain 

cigarette packaging by 2018 and make the country free of 

tobacco by 2030.

CONClUSION

Tobacco control has been a global health priority. Brief 

interventions by professionals and specialists may reinforce 

and motivate the tobacco users to quit tobacco dramatically.  

We are in a position to serve as a tobacco-free role model for 

the general public. Therefore, by implementing population-

based smoking cessation programs at primary health care, we 

might ensure help in preventing, initiating and progression of 

periodontal diseases and other systemic diseases. Ultimately, 

this will influence in reducing the economic and social 

burden inflicted by tobacco use on oral and general health.
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