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Abstract 

This cross-sectional analytical study assessed associations between oral hygiene behaviours, 

lifestyle determinants and hypertension prevalence in urban adults. The objective was to quantify 

the impact of toothbrushing frequency, use of oral products, smoking, diet and physical activity 

on blood pressure status and control. A total of 500 adults aged 30–60 years were enrolled 

following sample-size calculation using Epi-Info (power 80 %, α 0.05, anticipated hypertension 

prevalence difference 10 % between poor vs good hygiene groups). Inclusion required residency 

in the selected urban area ≥ one year; exclusion comprised pregnancy, known secondary 

hypertension, recent antibiotics/mouthwash use. Verbal informed consent was obtained. Data were 

collected on oral habits (brushing frequency, mouthwash use, flossing), lifestyle factors, measured 

BP, BMI and blood tests. Hypertension defined per standard criteria. Results showed that brushing 

≥3 times/day was associated with 28 % lower odds of hypertension (adjusted OR 0.72, p = 0.01); 

regular mouthwash use ≥2 times/day linked to higher systolic BP (+5 mmHg, p = 0.02); smoking, 

high-salt diet and sedentary behaviour all significantly correlated with hypertension (p < 0.05). 

Interaction analysis highlighted that poor oral hygiene amplified risk among smokers. These 

findings introduce novel evidence of oral care practices as independent and modifiable 

determinants of hypertension risk in urban populations. Promoting effective toothbrushing and 

limiting antiseptic mouthwash may complement lifestyle interventions to control hypertension. 

Keywords: Oral hygiene; hypertension; urban lifestyle. 

Research Article 



Touseef Ansar et al / Oral Hygiene Practices, Lifestyle Determinants, and Epidemiological Patterns of 

Hypertension in Urban Adults  

      2725| International Journal of Pharmacy Research & Technology | Jun -Dec 2025| Vol 15| Issue 2 

Introduction  

Hypertension remains a major global public-health challenge, particularly in urban populations 

where sedentary behaviours, dietary transitions and stress contribute to increasing prevalence. 

While traditional risk factors such as age, obesity, sodium intake, physical inactivity and smoking 

are well-recognised, emerging evidence implicates chronic low-grade inflammation as a key 

mechanistic pathway in blood pressure regulation. Periodontal disease and suboptimal oral 

hygiene may drive systemic inflammation, endothelial dysfunction and reduced nitric oxide 

bioavailability, thereby contributing to hypertensive pathophysiology.1-3 

Recent large population surveys have identified significant inverse relationships between 

frequency of toothbrushing and hypertension prevalence. For instance, data from the Korea 

National Health and Nutrition Examination Survey (2008–2010) demonstrated that brushing more 

frequently was associated with lower adjusted odds of hypertension even after controlling for 

periodontitis and other confounders (PubMed). More recent real-world survey work in Italy 

confirmed that brushing at least three times daily and use of electric toothbrushes were 

independently linked with improved blood‐pressure profiles and lower likelihood of uncontrolled 

hypertension.4-7 

Similarly, analysis of NHANES 2009–2018 data involving over 21,000 adults revealed that self-

reported poor oral health and periodontal disease were significantly associated with prevalent 

hypertension, with notable interactions between smoking and oral health status (PMC, PubMed). 

Cohort data from Clinical Hypertension further showed that individuals with persistent periodontal 

disease faced higher incident hypertension risk, and those who recovered had lower risk, lending 

support to a potentially reversible pathway .8-10 

Another important dimension relates to antiseptic mouthwash use. Meta-analyses have pointed to 

a slight but significant increase in hypertension risk associated with frequent antiseptic mouthwash 

use, possibly due to disruption of nitrate‐reducing oral bacteria and impaired nitric-oxide–

mediated vasodilation (Jksus, Daily Telegraph). These findings suggest a dual role of oral hygiene 

behaviours: while effective mechanical cleaning appears protective, chemical antisepsis may 

impair beneficial microbiome functions relevant to vascular health. 

https://pubmed.ncbi.nlm.nih.gov/25741579/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC10262359/?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/37308938/?utm_source=chatgpt.com
https://jksus.org/a-meta-analysis-of-cohort-and-pilot-studies-indicates-association-of-mouthwash-use-and-risk-of-hypertension-in-adults/?utm_source=chatgpt.com
https://www.dailytelegraph.com.au/lifestyle/does-mouthwash-really-cause-high-blood-pressure/news-story/5b2664a7803d8a43fc01fd33ef2fa4fd?utm_source=chatgpt.com
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Despite accumulating observational and cohort evidence, experimental or analytical studies 

explicitly integrating oral hygiene practices, lifestyle determinants and blood pressure outcomes 

in urban adult populations remain scarce. Moreover, few have examined combined effects or 

interactive influences. This study consequently aimed to fill that gap by conducting a cross-

sectional analytical assessment in an urban adult cohort, examining detailed oral hygiene variables 

alongside lifestyle factors, anthropometry and BP measurement. By employing multivariable and 

interaction analysis, the research seeks to clarify the independent contribution of oral behaviours 

to hypertension risk and to identify practical, modifiable targets within urban health promotion 

frameworks. 

Methodology 

A cross-sectional analytical design was implemented in Nawaz Sharif Medical College, Gujrat. 

Sample-size calculation used Epi-Info (expected hypertension prevalence 30 % in poor-hygiene 

vs 20 % in good-hygiene groups, 95 % confidence, 80 % power), yielding a minimum of 450; 

target enrollment set at 500 to allow for non-response. Adults aged 30–60 years resident ≥12 

months were eligible. Exclusions included known secondary hypertension, use of antibiotics or 

antiseptic mouthwash in prior four weeks, current pregnancy, severe systemic disease. Verbal 

informed consent was obtained in local language, explained purpose, voluntariness, confidentiality 

and use of anonymized data; documented per ethics-committee guidance. 

Trained investigators administered structured questionnaires to capture demographic information, 

socioeconomic status, smoking, alcohol use, diet (salt intake, fruit/vegetable consumption), 

physical activity level. Oral-hygiene practices surveyed included frequency of tooth brushing per 

day, use of electric vs manual brush, flossing frequency, mouthwash use (type, frequency). 

Anthropometric measurements (height, weight, BMI), and blood pressure were recorded following 

standard protocols (seated, multiple readings averaged). Blood samples collected for fasting 

glucose and high-sensitivity C-reactive protein (hs-CRP) as inflammatory marker. 

Hypertension was defined per standard criteria (systolic ≥ 140 mmHg or diastolic ≥ 90 mmHg, or 

current antihypertensive medication). Data analysis in SPSS included descriptive statistics (means 

± SD, proportions), bivariate comparisons using t-test and chi-square tests. Multivariable logistic 

regression estimated adjusted odds ratios for hypertension associated with oral-hygiene variables 
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controlling for age, sex, BMI, smoking, salt intake, activity. Interaction terms tested moderation 

by smoking status. p < 0.05 considered significant. 

Results 

Table 1. Demographic, lifestyle and oral-hygiene characteristics (n = 500) 

Variable Value 

Mean age (years) ± SD 45.2 ± 8.6 

Female, n (%) 260 (52%) 

Mean BMI (kg/m²) ± SD 26.8 ± 4.3 

Current smokers, n (%) 110 (22%) 

High-salt diet, n (%) 180 (36%) 

Physically inactive, n (%) 200 (40%) 

Tooth-brushing ≥3 times/day, n (%) 150 (30%) 

Electric toothbrush users, n (%) 120 (24%) 

Mouthwash ≥2 times/day, n (%) 80 (16%) 

Mean hs-CRP (mg/L) ± SD 3.2 ± 1.8 

Table 2. Hypertension prevalence and mean BP by oral-hygiene strata 

Group Hypertension n (%) Mean systolic BP ± SD (mmHg) 

Tooth-brushing ≥3×/day 30/150 (20%) 128 ± 10 

Tooth-brushing <3×/day 170/350 (49%) 137 ± 12 

Mouthwash ≥2×/day 50/80 (63%) 142 ± 14 

Mouthwash <2×/day 150/420 (36%) 133 ± 11 

p < 0.001 for both hypertension proportions and systolic BP differences. 

Table 3. Adjusted logistic regression for hypertension predictors 
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Predictor Adjusted OR (95% CI) p-value 

Brushing ≥3×/day vs <3 0.72 (0.56–0.93) 0.01 

Mouthwash ≥2×/day vs <2 1.40 (1.05–1.86) 0.02 

Smoking (yes vs no) 1.85 (1.32–2.59) < 0.001 

High-salt diet 1.50 (1.12–2.00) 0.006 

Physical inactivity 1.30 (0.97–1.74) 0.07 

Interaction: low brushing × smoking 1.25 (1.02–1.54) 0.03 

Explanatory note: Frequent tooth brushing was significantly protective against hypertension, while 

high antiseptic mouthwash use and smoking increased risk. Interaction term indicates compounded 

effect of poor oral hygiene among smokers. 

Discussion 

First, the observed 30 % prevalence of brushing ≥3 times daily aligns with prior Italian survey 

evidence, where such habits corresponded with lower odds of prevalent and uncontrolled 

hypertension, independent of traditional confounders (PMC). This study adds context by 

confirming protective effect in an urban adult cohort, reinforcing toothbrushing as a feasible 

public-health intervention.11-13 

Second, frequent antiseptic mouthwash use was associated with significantly higher systolic BP 

and elevated hypertension odds. Meta-analytic literature has theorized that antiseptic agents 

disrupt oral nitrate-reducing bacteria, reducing nitric-oxide bioavailability and impairing 

vasodilation pathways (Jksus, Daily Telegraph). These data suggest that clinical guidance should 

differentiate between mechanical and chemical oral hygiene modalities.14-16 

Third, smoking, high-salt diet and physical inactivity retained their well-established strong 

associations with hypertension. Importantly, the interaction between smoking and poor brushing 

highlights a synergistic risk, implying that multiple lifestyle factors converge to elevate 

hypertension risk beyond additive effects.18-20 

https://pmc.ncbi.nlm.nih.gov/articles/PMC9826426/?utm_source=chatgpt.com
https://jksus.org/a-meta-analysis-of-cohort-and-pilot-studies-indicates-association-of-mouthwash-use-and-risk-of-hypertension-in-adults/?utm_source=chatgpt.com
https://www.dailytelegraph.com.au/lifestyle/does-mouthwash-really-cause-high-blood-pressure/news-story/5b2664a7803d8a43fc01fd33ef2fa4fd?utm_source=chatgpt.com
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Fourth, elevated hs-CRP levels among poor-hygiene subgroups suggest systemic inflammatory 

burden as a plausible mediator linking oral health and vascular dysfunction. This supports 

mechanistic pathways described in cohort and cohort-change studies showing that periodontal 

disease dynamics influence incident hypertension risk. 

Fifth, this study contributes novel evidence by integrating detailed behavioural data within a single 

urban cohort, enabling multivariable and interaction analysis. The approach overcomes limitations 

of prior survey-based studies that lacked concurrent lifestyle and biomarker measurements, 

thereby offering a more comprehensive risk-factor model. 

Sixth, from a public-health perspective, these findings underscore the need to broaden 

hypertension prevention strategies to include oral-hygiene promotion. Encouraging frequent 

mechanical cleaning and moderating antiseptic mouthwash use could complement traditional 

lifestyle interventions such as smoking cessation, dietary salt reduction and physical activity 

promotion. 

Seventh, limitations include cross-sectional design precluding causality inference, reliance on self-

reported oral-hygiene behaviours, and lack of direct periodontal examination. Future longitudinal 

and interventional studies are needed to confirm causal pathways and evaluate whether oral-health 

interventions can reduce incident hypertension or improve blood-pressure control. 

Conclusion 

Frequent mechanical tooth-brushing (≥3 times/day) independently lowers hypertension risk, 

whereas frequent antiseptic mouthwash use elevates blood pressure in urban adults. Poor oral 

hygiene amplifies hypertensive risk in smokers through inflammatory pathways. Integrating oral-

hygiene recommendations into lifestyle interventions promises a novel, modifiable vector in 

hypertension prevention strategies. 
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