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Abstract: Tobacco smoking is a well - documented modifiable risk factor for numerous systemic and oral health conditions. This review 

highlights the association between tobacco use and periodontal disease, focusing on attachment loss, periodontal pocket depth, and early 

tooth loss. Evidence indicates that smokers exhibit increased periodontal destruction, diminished therapeutic outcomes, and compromised 

oral health - related quality of life. Understanding the interplay between smoking behaviours, nicotine dependence, and periodontal 

parameters is essential to guide preventive and interventional strategies, especially in low - and middle - income populations.  
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1. Introduction 
 

Tobacco consumption, particularly smoking, represents one 

of the most significant global public health challenges and a 

major modifiable risk factor for a multitude of diseases. Its 

pervasive use has earned it the grim label of the "newest 

plague of the twentieth century, " with consumption trends 

unfortunately still rising worldwide.1 India shoulders a 

substantial portion of this burden, hosting an estimated 182 

million smokers out of a global total exceeding 930 million.1 

The World Health Organization (WHO) projects that by 2020, 

tobacco - related deaths in India could surpass 1.5 million 

annually, accounting for a staggering 13% of all deaths in the 

country.1 Beyond its devastating effects on cardiovascular, 

respiratory health, and its strong association with various 

cancers, tobacco use exerts a profoundly negative influence 

on oral health, specifically targeting the periodontium and 

contributing significantly to premature tooth loss.1, 2 

 

The link between tobacco use and oral disease, particularly 

periodontal disease, was identified decades ago, with 

Pindborg (1947) being among the first researchers to 

systematically investigate this association. Subsequent 

research has consistently demonstrated that smoking 

accelerates the onset, increases the severity, and hastens the 

progression of periodontal diseases.2 This occurs partly 

through the development of a microenvironment within the 

oral cavity that favours the proliferation and activity of 

pathogenic periodontal bacteria.2 The consequences extend 

beyond inflamed gums and bone loss; periodontal disease is a 

primary driver of tooth loss, especially premature loss in 

adults. Tooth loss, in turn, severely impairs an individual's 

quality of life, affecting fundamental functions like chewing 

and speech, compromising aesthetics, diminishing self - 

esteem, limiting social interaction, and potentially leading to 

nutritional deficiencies that increase the risk of systemic 

conditions such as cardiovascular disease and hypertension.3, 

4 The global burden of tooth loss remains substantial, with an 

estimated 158 million edentulous individuals (2.3% of the 

global population) in 2010, although prevalence rates have 

shown improvement over recent decades.4 

 

Despite the global recognition of smoking as a key risk factor 

for periodontitis and tooth loss, studies specifically evaluating 

this association within the unique sociocultural and 

consumption - pattern context of India, particularly among 

defined adult populations like those in Visakhapatnam, are 

relatively scarce.4, 5 This narrative review synthesizes current 

understanding of the mechanisms by which tobacco smoking 

damages periodontal tissues and leads to early tooth loss, 

drawing on global evidence while contextualizing findings 

within the Indian scenario, including insights from a recent 

study conducted in Visakhapatnam 

 

1) Pathophysiological Mechanisms: How Smoking 

Destroys Periodontal Tissues 

Nicotine, the primary addictive component in tobacco, acts 

rapidly upon inhalation, reaching the brain within seconds 

and creating feelings of pleasure, reduced stress, and 

enhanced focus and task performance.7 This potent 

psychoactive effect underpins the challenge of smoking 

cessation. However, the systemic and local biological effects 

of nicotine and the thousands of other compounds in cigarette 

smoke inflict severe damage on the periodontal structures 

(gingiva, periodontal ligament, cementum, and alveolar 

bone).  

a) Impairment of Host Immune Response: Smoking 

significantly compromises the body's defense mechanisms 

against periodontal pathogens.  

• Neutrophil Dysfunction: Neutrophils, the first line of 

defense against bacterial invasion, exhibit reduced 

chemotaxis (ability to migrate towards infection sites) 

and phagocytic activity (ability to engulf and destroy 

bacteria) in smokers.8, 9 This impaired functionality 

allows bacterial biofilms to thrive undisturbed at the 

gingival margin and within periodontal pockets.  

• Altered Antibody Production: Humoral immune 

responses, including the production of protective 

antibodies (e. g., IgG2 subclass), are often diminished 

in smokers, reducing the capacity to neutralize 

periodontal pathogens effectively.8 

• Suppressed Inflammatory Response: While chronic 

inflammation characterizes periodontitis, the acute 

inflammatory response, crucial for initial bacterial 

clearance, is paradoxically suppressed in smokers. 
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This manifests clinically as reduced gingival redness 

and bleeding on probing (discussed later), masking the 

underlying disease severity.10 

b) Vascular Effects: Nicotine is a potent vasoconstrictor, 

causing narrowing of peripheral blood vessels, including 

those supplying the gingiva and periodontal ligament.11 

• Reduced Blood Flow and Oxygenation: 

Vasoconstriction diminishes blood flow and oxygen 

delivery to periodontal tissues, impairing tissue repair 

and regeneration capacity.11 

• Masked Inflammation: The reduced vascularity leads 

to less clinical evidence of inflammation (erythema, 

edema, bleeding) even in the presence of significant 

infection and tissue destruction, leading to under - 

diagnosis.10, 11 

c) Direct Tissue Damage and Altered Cell Function:  

• Cytotoxicity: Components of tobacco smoke are 

directly toxic to periodontal cells, including fibroblasts 

(responsible for collagen production and tissue repair) 

and osteoblasts (responsible for bone formation).8, 9 

• Reduced Fibroblast Proliferation and Function: 

Fibroblasts exposed to nicotine show decreased 

proliferation, attachment, and collagen synthesis, 

hindering the healing capacity of the periodontal 

ligament and gingival connective tissue.9 

• Impaired Bone Metabolism: Smoking disrupts the 

delicate balance between bone formation and 

resorption. It promotes osteoclast activity (bone 

resorption) while inhibiting osteoblast activity (bone 

formation), accelerating alveolar bone loss – the 

hallmark of periodontitis progression.8, 9 

• Increased Connective Tissue Breakdown: Smoking 

upregulates the production and activity of matrix 

metalloproteinases (MMPs), enzymes that degrade 

collagen and other components of the periodontal 

connective tissue extracellular matrix.9 

d) Microbiological Shifts: The altered environment in the 

smoker's mouth (reduced oxygen tension, impaired host 

defenses) can selectively favour the growth and 

colonization of more pathogenic, anaerobic bacterial 

species known to be associated with severe periodontitis.2, 

8 While the total bacterial load may not differ significantly, 

the microbial profile becomes more disease - provoking.  

 

2) Clinical Manifestations: Periodontal Disease in 

Smokers 

The pathophysiological alterations induced by smoking 

translate into distinct clinical presentations of periodontal 

disease:  

a) Increased Prevalence and Severity: Numerous 

epidemiological studies across diverse populations 

consistently demonstrate that smokers have a 

significantly higher prevalence of periodontitis 

compared to non - smokers.8, 12, 13 The disease also tends 

to be more severe, characterized by deeper periodontal 

pockets and greater clinical attachment loss (CAL). For 

instance, a study in Visakhapatnam found the highest 

prevalence of chronic periodontitis among smokers, with 

nearly half (48.2%) exhibiting significant attachment loss 

(6 - 8 mm) and a large proportion (44.5%) having pocket 

depths of 4 - 5 mm. ^6 Cross - sectional and longitudinal 

studies globally confirm that smokers experience greater 

loss of periodontal support.12, 13 

b) Altered Clinical Signs (Masked Inflammation): A 

hallmark clinical feature of periodontal disease in 

smokers is the suppression of typical signs of 

inflammation. Due to nicotine's vasoconstrictive effects 

and potential impacts on immune cell function:  

• Reduced Gingival Bleeding: Smokers exhibit 

significantly less bleeding on probing (BoP) 

compared to non - smokers with similar levels of 

plaque accumulation and periodontal destruction.10, 11 

The Visakhapatnam study reported mean BoP values 

(1.7±0.20), but crucially noted less overt bleeding 

than expected for the level of disease present.6 This 

reduced bleeding is a critical diagnostic pitfall, as it 

can lead clinicians and patients to underestimate the 

severity of underlying periodontal destruction.  

• Less Overt Redness and Swelling: Gingival tissues 

in smokers may appear firmer and less erythematous 

(red) and edematous (swollen) than in non - smokers 

with comparable disease.10 

 

c) Rapid Disease Progression: The combination of 

impaired host defenses, direct tissue damage, and altered 

microbiology contributes to a faster rate of periodontal 

tissue destruction in smokers compared to non - 

smokers.8, 14 Attachment loss and bone loss occur more 

rapidly over time.  

d) Poorer Response to Therapy: Smokers consistently 

demonstrate less favourable outcomes following both 

non - surgical and surgical periodontal therapy compared 

to non - smokers.15 Healing responses are impaired, 

pocket reduction is less predictable, gains in clinical 

attachment are diminished, and the risk of disease 

recurrence is higher.15 

 

3) Tobacco Smoking and Early Tooth Loss 

The accelerated periodontal destruction seen in smokers 

directly translates into a significantly increased risk of tooth 

loss, often occurring earlier in life than in non - smokers. 

Tooth loss is the ultimate negative outcome of untreated or 

uncontrolled periodontitis.  

a) Dose - Response Relationship: The risk of tooth loss is 

strongly correlated with the intensity and duration of 

smoking.4, 5, 16 Heavy smokers and long - term smokers 

lose more teeth than light smokers or those who have 

smoked for shorter periods. Studies indicate that 

individuals with higher nicotine dependence scores, as 

measured by tools like the Fagerström Test for Nicotine 

Dependence (FTND), experience greater tooth loss.6, 16 

b) Increased Prevalence of Edentulism and Partial Tooth 

Loss: Smokers, particularly cigar and pipe smokers in 

addition to cigarette smokers, have a higher prevalence 

of edentulism (complete tooth loss) and partial tooth loss 

compared to non - smokers.4, 5, 17 Cross - sectional data 

consistently show that smokers have more missing teeth. 

For example, US studies found means of 5.1 missing 

teeth for current smokers vs.2.8 for non - smokers.4 

c) Mechanisms Linking Smoking to Tooth Loss:  

• Advanced Periodontitis: As described, smoking 

accelerates periodontal destruction, leading to 

excessive loss of alveolar bone and periodontal 

ligament support, the primary cause of tooth loss in 

adults.5, 6, 18 
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• Poor Wound Healing: Impaired healing after dental 

extractions or other oral surgeries is more common in 

smokers, potentially leading to complications like dry 

socket and delayed recovery.19 

• Increased Caries Risk: While periodontitis is the 

primary link, some evidence suggests smokers may 

also have an increased risk for dental caries, potentially 

due to alterations in salivary flow or composition, 

further contributing to tooth loss risk.20 

• Peri - implantitis: For smokers who receive dental 

implants to replace lost teeth, the risk of developing 

peri - implantitis (inflammatory destruction of bone 

around implants) and subsequent implant failure is 

significantly higher.21 

 

4) Contextual Factors: Gender, Dependence, and Public 

Health in India 

a) Gender Disparities: Smoking prevalence, particularly 

in India, shows stark gender differences, with males 

consuming tobacco at significantly higher rates than 

females.1, 6 The Visakhapatnam study reflected this, with 

males comprising 56.7% of the smoking participants.6 

This disparity influences the population burden of 

smoking - related periodontal disease and tooth loss.  

b) Nicotine Dependence: Understanding the level of 

addiction is crucial. Tools like the FTND help quantify 

dependence, which correlates with consumption levels 

and disease severity.16, 22 Studies show behaviours 

indicative of high dependence, such as smoking the first 

cigarette within 5 minutes of waking (observed in a 

significant portion of the Visakhapatnam cohort, 

especially males), are associated with heavier smoking 

and worse periodontal outcomes.6, 22 

c) The Indian Context and Public Health Challenge: 

India presents unique challenges. The widespread 

availability and affordability of diverse tobacco products 

(cigarettes, bidis, smokeless forms), coupled with 

misconceptions about their medicinal value (e. g., for 

toothache or headache), perpetuate use.1, 4 The tobacco 

industry's targeting of developing nations like India 

necessitates robust public health responses.1, 5 Studies 

like the one in Visakhapatnam highlight the localized 

burden; integrating such findings with national surveys 

(e. g., National Oral Health Survey) is vital for a 

comprehensive understanding and resource allocation.6 

Preventive strategies must be multi - faceted:  

• Primary Prevention: Aggressive anti - smoking 

campaigns targeting all ages, focusing on the specific 

risks to oral health and overall well - being. Enforcing 

advertising bans and pictorial warnings.  

• Cessation Support: Integrating tobacco cessation 

counselling and support services within dental and 

primary healthcare settings. Dentists are uniquely 

positioned to screen for tobacco use, assess oral health 

damage, and motivate quit attempts.  

• Early Detection and Management: Enhancing 

periodontal screening and promoting early 

intervention, recognizing the masked presentation in 

smokers. Community outreach programs, like those 

used in the Visakhapatnam study, are valuable for 

reaching populations.6 

• Policy Interventions: Sustained taxation increases, 

comprehensive smoke - free laws, and regulation of 

tobacco product sales.  

 

2. Conclusion 
 

Tobacco smoking stands as a major, unequivocal risk factor 

for the development, progression, and severity of periodontal 

disease. The pathophysiological mechanisms are well - 

established, involving a complex interplay of suppressed 

immunity, vascular compromise, direct tissue toxicity, altered 

microbial ecology, and dysregulated connective tissue and 

bone metabolism. Clinically, this translates to a higher 

prevalence of periodontitis, more rapid tissue destruction, 

deeper pockets, greater attachment loss, and a 

characteristically masked inflammatory response that can 

delay diagnosis. The ultimate consequence of uncontrolled 

smoking - related periodontitis is a significantly elevated risk 

of tooth loss, often occurring prematurely, with profound 

negative impacts on oral function, aesthetics, nutrition, self - 

esteem, and overall quality of life. Evidence consistently 

shows a dose - response relationship, with heavier and longer 

- term smoking leading to worse outcomes.  

 

Studies in India, including recent work in Visakhapatnam, 

confirm this global trend within the specific demographic and 

consumption - pattern context of the country, highlighting the 

significant burden borne primarily by adult males but 

affecting all users. Addressing this burden requires a 

concerted, multi - pronged public health approach. Intensified 

efforts in primary prevention through education and policy, 

widespread availability of effective cessation support 

integrated into healthcare systems (especially dentistry), and 

early detection and management of periodontal disease in 

smokers are critical. Combating the pervasive influence of the 

tobacco industry, particularly in developing nations, remains 

a global public health imperative. Preventing smoking 

initiation and promoting cessation are fundamental not only 

for improving periodontal health and reducing premature 

tooth loss but also for enhancing overall health - related 

quality of life on a population scale. The evidence is clear: 

tobacco smoking and periodontal health are fundamentally 

incompatible.  
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