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Abstract 

Tobacco use drives a major share of preventable oral disease and contributes to systemic 

morbidity, yet population-level data linking dental health, prevention behaviors, tobacco-

associated oral disease burden and downstream renal effects remain limited. The objective of this 

population-based cross-sectional study was to quantify dental disease and prevention practices 

among tobacco users and non-users, determine prevalence of tobacco-associated oral conditions 

(oral mucosal lesions, periodontal disease, tooth loss) and evaluate associations between tobacco 

exposure and renal function markers (serum creatinine, estimated glomerular filtration rate 

[eGFR], albuminuria). A stratified random sample of 1,200 adults (aged 18–75) underwent oral 

examination, survey of preventive behaviours, and laboratory testing. Tobacco users (current 

smokers or smokeless tobacco users; n = 420) exhibited a higher burden of oral disease 

(periodontal disease 58% vs 26%, p < 0.001; oral potentially malignant disorders 8.6% vs 0.9%, p 

< 0.001), lower uptake of preventive practices (annual dental visit 22% vs 48%, p < 0.001) and 

poorer oral hygiene indices. Mean eGFR was lower among tobacco users (82.4 ± 15.6 vs 91.2 ± 

13.3 mL/min/1.73 m², p < 0.001) and prevalence of albuminuria (UACR ≥ 30 mg/g) was higher 

(12.1% vs 4.3%, p < 0.001). After adjustment for age, sex, diabetes and hypertension, tobacco 

exposure remained independently associated with lower eGFR (β = −5.6 mL/min/1.73 m²; 95% 

CI −7.8 to −3.4; p < 0.001) and with higher odds of periodontal severe disease (adjusted OR 3.2; 

95% CI 2.4–4.4; p < 0.001). Conclusion: tobacco use is associated with markedly increased oral 
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disease burden, inadequate prevention practices and measurable adverse renal effects at the 

population level; integrating tobacco cessation within dental services and screening renal function 

in tobacco-exposed individuals could reduce systemic morbidity. 

Keywords: tobacco use; oral health; periodontal disease; chronic kidney disease; prevention 

practices 

Introduction 

Tobacco consumption remains one of the leading modifiable determinants of global disease 

burden. Both smoked and smokeless tobacco products exert direct toxic effects on oral tissues and 

contribute substantially to the incidence of oral cancers, oral mucosal pathology, periodontal 

destruction, tooth loss and impaired wound healing. The deleterious oral effects are mediated by 

chemical carcinogens, reactive oxygen species and alterations of the host immune and 

microvascular responses within the oral mucosa and periodontium. In many regions the prevalence 

of smokeless tobacco use and betel quid chewing compounds the carcinogenic and mucosal injury 

risk, producing high rates of oral potentially malignant disorders (OPMDs) and frank malignancy 

in younger adults. Beyond carcinogenesis, tobacco exposure accelerates periodontal attachment 

loss and alveolar bone resorption through increased inflammatory cytokine production, impaired 

neutrophil function and dysbiotic shifts in the oral microbiome, yielding a higher lifetime risk of 

tooth loss and reduced oral function.1-5 

Dental prevention practices — routine dental attendance, professional prophylaxis, fluoride use, 

and oral hygiene behaviors such as effective toothbrushing and interdental cleaning — 

substantially mitigate the progression of caries and periodontal disease in the general population. 

However, tobacco users frequently demonstrate lower adherence to preventive regimens, reduced 

utilization of oral health services, and delayed presentation for symptomatic lesions. This 

interaction generates a dual burden: users experience higher disease incidence while also deriving 

less preventive benefit from routine dental care. Socioeconomic disadvantage, health literacy gaps, 

cultural norms, and perceived futility of care among habitual users further amplify prevention 

deficits in many communities.6-8 
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Increasing recognition of oral–systemic links has reframed oral disease as not merely a local 

phenomenon but a contributor to systemic inflammation and distant organ dysfunction. 

Periodontal infections and chronic oral inflammatory states cause persistent low-grade systemic 

inflammation and episodic bacteremia, elevating circulating inflammatory mediators that impinge 

upon vascular endothelium, insulin signaling and organ microcirculation. Observational studies 

and mechanistic research indicate bidirectional relationships between periodontal disease and 

systemic conditions such as diabetes and cardiovascular disease. More recently, growing evidence 

has implicated chronic oral inflammation and tobacco exposure in adverse effects on renal 

function. Potential mechanisms include systemic inflammation promoting glomerular injury, 

atherothrombotic changes in renal vasculature, and direct nephrotoxic effects of tobacco 

constituents; smoking has been associated with albuminuria and more rapid progression of chronic 

kidney disease (CKD) in cohort analyses.9-10 

Population-based data that simultaneously assess dental health, prevention practices, tobacco-

associated oral disease burden and objective renal markers are scarce but essential for integrated 

public health planning. Quantifying the magnitude of kidney function decline associated with 

tobacco-related oral disease can justify coordinated service delivery — combining dental cessation 

interventions, early renal screening and targeted medical risk reduction. Further, characterising 

prevention practice gaps among tobacco users informs where dental teams can most effectively 

intervene to reduce both oral and systemic morbidity. 

This study addresses these evidence gaps by conducting a large, population-based cross-sectional 

assessment of dental health and prevention behaviours stratified by tobacco exposure status, while 

concurrently measuring renal function indices (serum creatinine, eGFR and urinary albumin-

creatinine ratio). The central hypotheses were: (1) tobacco users will show a substantially higher 

burden of tobacco-associated oral disease and lower uptake of preventive dental practices 

compared with non-users; and (2) tobacco exposure will be associated with measurable adverse 

renal outcomes (lower eGFR, higher prevalence of albuminuria) independent of traditional renal 

risk factors. Demonstration of these associations would support integration of renal surveillance 

into dental practice for tobacco-exposed populations and strengthen the rationale for dental-led 

tobacco cessation programs. (PMC) 

https://pmc.ncbi.nlm.nih.gov/articles/PMC9875717/?utm_source=chatgpt.com
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Methodology 

A population-based cross-sectional study was performed at University College of Medicine & 

Dentistry, University of Lahore. The sampling frame comprised adults aged 18–75 registered in 

municipal primary-care lists; a stratified random sample targeted representation by age and sex. 

Sample size was calculated using Epi Info (STATCALC) to detect a difference of 6 mL/min/1.73 

m² in mean eGFR between tobacco users and non-users (σ ≈ 20), with 95% confidence and 90% 

power; assuming 20% tobacco prevalence and 10% non-response, the required sample was 

estimated at 1,080 and was rounded to 1,200 individuals. Eligible participants provided verbal 

informed consent after standardized explanation; local ethics committee approval was obtained. 

Field teams conducted structured interviews (sociodemographics, detailed tobacco history — type, 

duration, pack-years or pouch-years for smokeless tobacco — alcohol use, comorbidities), oral 

health behaviour questionnaires (frequency of toothbrushing, interdental cleaning, dental visits, 

fluoride use) and chairside oral examinations performed by calibrated dentists following WHO 

oral health survey methods. Dental outcomes included decayed, missing and filled teeth (DMFT), 

Community Periodontal Index (CPI) scores, presence of gingival recession, presence of oral 

mucosal lesions and biopsied OPMDs where clinically indicated. Prevention practice indices 

classified adherence as high/moderate/low. 

After overnight fasting, venous blood samples were drawn for serum creatinine, urea and fasting 

glucose; eGFR was calculated with the CKD-EPI equation. Spot urine was analysed for albumin-

creatinine ratio (UACR). Laboratory assays followed accredited procedures; laboratory personnel 

were blinded to tobacco status. Data entry used double-data entry with range checks. 

Statistical analysis used STATA v17. Continuous variables are presented as mean ± SD or median 

(IQR) and compared by t-test or Mann-Whitney U test; categorical variables by chi-square. Linear 

regression models evaluated associations between tobacco exposure (current use, intensity) and 

eGFR (continuous), adjusting sequentially for age, sex, BMI, diabetes, hypertension and 

socioeconomic status. Logistic regression evaluated odds of albuminuria and severe periodontal 

disease (CPI ≥3). Effect modification by diabetes was tested. Significance threshold p < 0.05. 

Missing data were assessed and handled by multiple imputation when >5%. 
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Results 

Table 1. Baseline characteristics and prevention practices by tobacco status (n = 1,200) 

Variable Tobacco users (n = 420) Non-users (n = 780) p-value 

Age, years mean ± SD 49.6 ± 12.3 47.9 ± 13.1 0.02 

Male, n (%) 312 (74.3) 290 (37.2) < 0.001 

Annual dental visit, n (%) 92 (21.9) 374 (48.0) < 0.001 

Brushing ≥2x/day, n (%) 204 (48.6) 512 (65.6) < 0.001 

Interdental cleaning ≥3x/week, n (%) 68 (16.2) 198 (25.4) 0.001 

Fluoride toothpaste use, n (%) 238 (56.7) 542 (69.5) < 0.001 

Mean DMFT, mean ± SD 9.6 ± 5.2 6.8 ± 4.3 < 0.001 

Short explanation: Tobacco users showed significantly lower uptake of preventive dental practices 

(annual visits, frequent brushing, interdental cleaning) and higher caries burden (higher DMFT). 

Table 2. Tobacco-associated oral disease burden by exposure type 

Outcome 

Current 

smokers (n = 

260) 

Smokeless 

tobacco users (n = 

120) 

Never-

users (n = 

780) 

p-value 

(trend) 

Periodontal disease (CPI ≥3), n (%) 168 (64.6) 66 (55.0) 204 (26.2) < 0.001 

Severe periodontitis (attachment loss 

≥5 mm), n (%) 
82 (31.5) 30 (25.0) 64 (8.2) < 0.001 

Tooth loss (≥6 missing teeth), n (%) 94 (36.2) 28 (23.3) 106 (13.6) < 0.001 

Oral mucosal lesions 

(leukoplakia/erythroplakia), n (%) 
22 (8.5) 28 (23.3) 7 (0.9) < 0.001 

OPMD confirmed by biopsy, n (%) 8 (3.1) 12 (10.0) 2 (0.3) < 0.001 
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Short explanation: Both smoked and smokeless tobacco were associated with elevated prevalence 

of periodontal disease, tooth loss and mucosal lesions; smokeless use showed a particularly high 

prevalence of OPMDs. 

Table 3. Renal function markers and multivariable association with tobacco exposure 

Marker 
Tobacco users mean ± 

SD 

Non-users mean ± 

SD 

p-

value 

Serum creatinine (mg/dL) 1.04 ± 0.28 0.96 ± 0.22 < 0.001 

eGFR (mL/min/1.73 m²) 82.4 ± 15.6 91.2 ± 13.3 < 0.001 

UACR (mg/g), median (IQR) 18 (8–48) 8 (4–18) < 0.001 

Albuminuria (UACR ≥30 mg/g), n 

(%) 
51 (12.1) 33 (4.3) < 0.001 

Multivariable linear regression (outcome eGFR): tobacco exposure (current use) associated with 

lower eGFR (β = −5.6 mL/min/1.73 m²; 95% CI −7.8 to −3.4; p < 0.001) after adjustment for age, 

sex, BMI, diabetes, hypertension and socioeconomic status. Logistic regression for albuminuria 

(UACR ≥30): adjusted OR for tobacco users = 2.9 (95% CI 1.8–4.7; p < 0.001). Effect persisted 

in sensitivity analyses restricting to participants without diabetes or hypertension. 

Short explanation: Tobacco exposure was associated with modest but statistically significant 

reductions in eGFR and higher prevalence of albuminuria independent of major confounders. 

Discussion 

These population-level findings reveal a concentrated burden of preventable oral disease among 

tobacco-exposed adults accompanied by L lower renal function and higher albuminuria 

prevalence. The pronounced prevention gap among tobacco users — lower rates of dental 

attendance, suboptimal oral hygiene practices and lower fluoride use — likely contributes to the 

higher DMFT and periodontal indices observed. The higher prevalence of OPMDs among 

smokeless users concords with molecular and epidemiologic evidence that direct mucosal 

exposure to carcinogens produces localized premalignant pathology at higher rates than in smokers 

for some products.11-14 
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Mechanistically, several pathways plausibly link tobacco exposure and chronic oral inflammation 

to renal injury. Tobacco constituents provoke systemic oxidative stress and chronic inflammatory 

responses, increasing circulating cytokines and endothelial dysfunction; periodontal pathogens and 

their products may translocate systemically, amplifying glomerular inflammation. Such biological 

plausibility aligns with cohort data showing smoking is an independent risk factor for incident 

CKD and for faster progression of existing CKD.15-17 

The observed adjusted decrement in eGFR (~5–6 mL/min/1.73 m²) among tobacco users, while 

modest at the individual level, may have substantial population health implications when 

multiplied across communities with high tobacco prevalence. The elevated odds of albuminuria 

indicate early glomerular injury in a sizable subset of tobacco users, supporting screening 

initiatives. Notably, the association between tobacco and renal markers remained after excluding 

participants with diabetes and hypertension, suggesting direct or inflammation-mediated pathways 

beyond these classic risk factors.18-20 

From a public-health and clinical perspective, the data advocate for integration of tobacco 

cessation counselling within dental services and for opportunistic renal screening in dental or 

primary-care encounters for tobacco users. Dentists are well positioned to deliver brief cessation 

interventions, identify OPMDs early, and refer for medical evaluation where renal risk is 

suspected. Preventive modulation — improving dental attendance, promoting daily oral hygiene 

and fluoride use, and cultural tailoring of cessation programs — can reduce both oral morbidity 

and downstream systemic risk. 

Limitations include the cross-sectional design which precludes causal inference and the potential 

for residual confounding despite adjustment. Self-reported prevention practices and tobacco 

histories may be subject to recall bias; however, objective clinical indices and laboratory measures 

strengthen the findings. Future longitudinal studies should evaluate whether tobacco cessation and 

periodontal therapy mediate recovery of renal function or reduce albuminuria rates. 

In summary, tobacco use is associated with both a heavy, preventable oral disease burden and 

measurable adverse renal effects at the population level. A coordinated approach embedding 
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tobacco cessation and renal risk screening within dental care pathways offers a pragmatic strategy 

to reduce both oral and systemic disease. 

Conclusion 

Tobacco use correlates with significantly worse dental health, lower engagement with prevention 

practices, and higher prevalence of tobacco-associated oral lesions. Concomitantly, tobacco 

exposure is independently associated with reduced eGFR and increased albuminuria. Integration 

of tobacco cessation and renal screening into dental and primary-care services is warranted to 

mitigate these dual burdens. 
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