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ABSTRACT 

Background: Tobacco use remains a significant global public health concern and is strongly associated with numerous oral 

diseases, including periodontal disease and oral cancer. Despite growing public awareness regarding the harmful effects of 

smoking on oral health, preventive oral hygiene practices remain inconsistent in many populations, particularly in low- and 

middle-income countries. Objective: This study aimed to evaluate smoking habits, oral health awareness, and oral hygiene 

practices among adults and to examine the relationship between tobacco use, knowledge of smoking-related oral diseases, and 

preventive dental behaviors. Methods: A cross-sectional observational study was conducted among 173 adults residing in Sindh, 

Pakistan. Data were collected using a structured 23-item questionnaire assessing oral health awareness, hygiene behaviors, and 

behavioral triggers influencing oral health practices. Descriptive statistics were used to summarize participant characteristics and 

behavioral patterns. Associations between demographic variables and oral health practices were analyzed using chi-square tests, 

and logistic regression analysis was applied to evaluate the relationship between smoking status and oral health awareness. 

Statistical significance was set at P < 0.001. Results: Among participants, 66.5% reported high awareness of oral diseases and 

smoking-related risks. However, preventive behaviors were limited: only 12.7% attended biannual dental visits, and 54.3% reported 

not using supplementary hygiene tools such as floss or mouthwash. Social media was the most common source of oral health 

information (36.4%). Stress emerged as the most frequently reported behavioral trigger influencing oral health practices. 

Significant associations were observed between gender and several oral hygiene behaviors (P < 0.001). Conclusion: Although 

awareness of smoking-related oral health risks was relatively high, preventive oral hygiene practices remained limited, indicating 

a substantial knowledge–behavior gap. Targeted behavioral interventions and improved preventive dental health programs are 

needed to translate awareness into consistent oral health practices. Keywords: Oral health awareness, smoking, tobacco use, dental 

hygiene, preventive dentistry, health literacy, oral cancer risk. 
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INTRODUCTION 

Non-communicable diseases (NCDs) remain one of the leading global health challenges, accounting for 

a substantial proportion of morbidity and mortality worldwide. In 2021 alone, NCDs were responsible 

for approximately 43.8 million deaths and 1.73 billion disability-adjusted life years (DALYs), with 

cardiovascular diseases, cancers, and diabetes representing the largest contributors to the global burden 

(1). Among the key modifiable risk factors associated with these conditions, tobacco use continues to 

play a central role, contributing significantly to premature mortality and reduced quality of life. Despite 

modest declines in age-standardized rates since 1990, smoking still accounts for millions of deaths 

annually, including a large share of cardiovascular disease–related mortality, particularly among men 

and in regions undergoing rapid epidemiological transition (5). The persistence of tobacco consumption 

and related health consequences highlights the need for continued research and targeted interventions 

addressing behavioral and preventive health practices. 

Beyond systemic diseases, tobacco consumption is strongly associated with a wide range of oral health 

conditions. Cigarette smoking is known to exacerbate periodontal diseases by promoting inflammatory 
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responses, impairing tissue repair, and altering the biological functions of periodontal ligament stem 

cells, ultimately accelerating tissue destruction and delaying healing (7,9). Smoking also increases 

susceptibility to oral potentially malignant disorders and oral cancers, particularly when combined with 

other risk factors such as poor oral hygiene or chronic mucosal irritation. For example, large 

epidemiological studies have demonstrated that individuals with poor oral health indicators, such as 

high decayed–missing–filled teeth (DMFT) scores, have significantly elevated risks of head and neck 

squamous cell carcinoma, with the risk further amplified among smokers (11). Similarly, oral 

leukoplakia, a common potentially malignant disorder, has an estimated malignant transformation rate 

of approximately 6.6%, with smoking identified as a key contributing factor that increases the likelihood 

of progression to malignancy (12). These findings collectively emphasize the critical role of tobacco 

exposure in the pathogenesis of oral diseases and reinforce the importance of preventive oral health 

practices in reducing long-term disease burden. 

Despite well-established links between smoking and oral pathology, behavioral and preventive practices 

related to oral hygiene often remain inconsistent. Oral health maintenance typically involves routine 

behaviors such as regular tooth brushing, use of supplemental hygiene tools (e.g., dental floss and 

mouthwash), and periodic professional dental checkups. However, many populations demonstrate a 

reactive rather than preventive approach to oral healthcare, seeking treatment primarily when 

symptoms arise rather than engaging in regular preventive practices. Previous research has shown that 

even when individuals possess adequate knowledge about smoking-related oral diseases, this awareness 

does not always translate into consistent preventive behaviors, illustrating a persistent “knowledge–

behavior gap” in health practice adoption (7). Addressing this gap requires understanding not only levels 

of awareness but also the behavioral and psychosocial factors that influence everyday oral hygiene 

practices. 

In recent years, the sources through which individuals obtain health information have also undergone 

significant transformation. Digital platforms, particularly social media and internet-based resources, 

have increasingly become primary channels for health education and awareness. While such platforms 

may enhance access to information and contribute to greater health literacy, the relationship between 

digital awareness and actual health behaviors remains complex. Some studies suggest that increased 

exposure to health information through digital media may improve awareness of disease risks, yet 

behavioral change may still be limited due to psychological factors, social influences, or structural 

barriers to healthcare access. For instance, stress and social context have been identified as important 

behavioral triggers influencing tobacco use and health practices, indicating that health behaviors are 

shaped by broader psychosocial environments rather than knowledge alone (3). Consequently, 

examining how awareness translates into behavior within specific populations is essential for designing 

effective preventive health strategies. 

In the context of oral health and tobacco use, healthcare professionals and health-educated populations 

are often viewed as important agents in promoting smoking cessation and preventive oral care. Studies 

among health-related student populations have demonstrated that while many individuals possess 

baseline knowledge about smoking risks, gaps remain in their understanding of tobacco toxicity and in 

their practical engagement with cessation or preventive behaviors (16). These findings suggest that 

awareness alone may not be sufficient to promote sustained behavioral change. Instead, a more 

comprehensive understanding of the interaction between smoking habits, oral health knowledge, and 

daily hygiene practices is required to inform targeted public health interventions. 

In Pakistan and many other low- and middle-income countries, tobacco use remains prevalent and is 

often accompanied by limited preventive dental care utilization. At the same time, young adults and 

student populations are increasingly exposed to digital sources of health information, creating a unique 

context in which awareness may be relatively high while preventive practices remain inconsistent. 

However, empirical data examining the relationship between smoking behavior, oral health awareness, 
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and hygiene practices within such populations remain limited. In particular, few studies have explored 

whether increased exposure to health information through digital channels translates into measurable 

improvements in oral hygiene behavior or preventive dental care utilization. 

Given these gaps, the present study aims to investigate the relationship between smoking habits, oral 

health awareness, and oral hygiene practices among adults in a regional population in Pakistan. 

Specifically, the study evaluates levels of knowledge regarding smoking-related oral diseases, patterns 

of oral hygiene behavior, and sources of health information while examining demographic and 

behavioral factors associated with these outcomes. By identifying potential discrepancies between 

awareness and actual preventive practices, the study seeks to contribute to a better understanding of the 

behavioral dynamics underlying oral health maintenance in populations exposed to increasing digital 

health information. Accordingly, the primary objective of this research is to assess whether higher 

awareness of smoking-related oral health risks is associated with improved preventive oral hygiene 

practices among adults, and to explore the extent to which behavioral triggers and information sources 

influence this relationship. 

METHODS 

A cross-sectional observational study design was employed to investigate the relationship between 

smoking habits, oral health awareness, and oral hygiene practices among adults. This design was 

selected to obtain a population snapshot of knowledge, behaviors, and associated factors within a defined 

period and to explore associations between tobacco use, awareness of oral health risks, and preventive 

dental practices. Cross-sectional approaches are widely used in public health research to assess health 

behaviors and knowledge patterns within specific populations, particularly when evaluating behavioral 

risk factors and preventive health practices related to non-communicable diseases (28). The study was 

conducted among adult participants residing in Sindh, Pakistan, with a primary focus on university 

students and local residents representing young adult and early professional populations that are 

frequently exposed to digital health information sources. 

Participants were recruited using a non-probability convenience sampling approach from academic 

institutions and surrounding community settings within the Sindh region. Adult individuals aged 18 

years and older who were able to read and understand the questionnaire language and who voluntarily 

agreed to participate were considered eligible. Individuals who declined to provide consent or who 

submitted incomplete questionnaires that prevented interpretation of the key variables were excluded 

from the final analysis. Recruitment was carried out through direct contact within educational and 

community environments, where potential participants were informed about the purpose of the study, 

the voluntary nature of participation, and the confidentiality of their responses. Written informed 

consent was obtained from all participants prior to data collection. Participation was anonymous, and no 

personally identifiable information was recorded. 

Data were collected using a structured 23-item questionnaire specifically designed to evaluate three 

principal domains relevant to the study objectives: awareness of smoking-related oral diseases, oral 

hygiene practices, and behavioral factors influencing oral health behaviors. The instrument included 

both closed-ended categorical questions and Likert-scale items to assess levels of knowledge and attitudes 

toward oral health. Items addressing awareness evaluated participants’ understanding of oral diseases 

associated with tobacco use, including periodontal disease and oral cancer. 

Behavioral and clinical practice questions assessed the frequency of tooth brushing, duration of 

brushing, dental visit patterns, use of oral hygiene adjuncts such as dental floss, mouthwash, and tongue 

cleaning tools, and maintenance behaviors such as toothbrush replacement. Additional items examined 

the primary sources of oral health information, including dentists or physicians, social media and 

internet platforms, family or friends, and public health campaigns. Behavioral trigger questions assessed 

psychosocial factors such as stress, social situations, boredom, alcohol consumption, and post-meal 
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habits that may influence oral hygiene practices or tobacco-related behaviors. The questionnaire was 

administered during the study period in a self-completed format to minimize interviewer bias and 

encourage candid responses. 

The primary exposure variable was tobacco use behavior, defined based on self-reported smoking status. 

The primary outcome variables included levels of oral health awareness and preventive oral hygiene 

practices. Oral health awareness was operationalized through responses indicating participants’ 

knowledge of oral diseases and perceived risks associated with smoking. 

Preventive oral hygiene practices were defined using behavioral indicators including brushing 

frequency, brushing duration, use of adjunct hygiene tools, and dental visit frequency. Additional 

covariates included demographic characteristics such as gender, education status, employment status, 

and geographic residence. Behavioral triggers and information sources were also analyzed as 

independent variables potentially associated with oral hygiene practices and awareness levels. 

Several measures were implemented to minimize potential sources of bias. Anonymous self-

administration of the questionnaire reduced social desirability bias associated with sensitive behaviors 

such as tobacco use. Standardized wording of all questionnaire items ensured consistent interpretation 

across respondents. 

Data completeness was reviewed immediately following questionnaire collection, and responses with 

missing values in key analytical variables were excluded from inferential analyses. Potential 

confounding factors including gender, educational status, and behavioral triggers were considered 

during the statistical analysis stage through stratified analyses and multivariable modeling. This 

approach allowed assessment of independent associations between smoking habits and oral health 

awareness while accounting for demographic and behavioral covariates. 

A total sample size of 173 adult participants was included in the final analysis. The sample size was 

considered adequate for exploratory cross-sectional analysis aimed at detecting associations between 

categorical variables and estimating behavioral prevalence within the surveyed population. Descriptive 

statistics were used to summarize demographic characteristics, oral hygiene practices, and awareness 

levels. Frequencies and percentages were calculated for categorical variables, while distributions across 

demographic groups were assessed using contingency tables. 

Chi-square tests were applied to evaluate associations between categorical variables, including gender 

differences in oral hygiene practices, awareness sources, and behavioral triggers. Logistic regression 

analysis was performed to examine the relationship between smoking status and levels of oral health 

awareness while controlling for relevant demographic and behavioral factors. Adjusted odds ratios with 

corresponding confidence intervals were estimated to quantify the strength of associations. A stringent 

statistical significance threshold of P < 0.001 was adopted to account for multiple comparisons and 

reduce the likelihood of type I error. 

All statistical analyses were conducted using standard statistical software. Data were coded and entered 

into a digital database, followed by verification procedures to identify potential entry errors or 

inconsistencies. Prior to inferential analysis, the dataset was screened for completeness and logical 

consistency across variables. Missing responses were excluded from the specific analyses for which they 

were required, while maintaining the overall dataset integrity. Reproducibility of the analytical workflow 

was ensured through systematic documentation of variable coding, statistical commands, and analysis 

procedures. 

The study adhered to established ethical principles for research involving human participants. Ethical 

approval for the study protocol was obtained from the relevant institutional review body prior to data 

collection. Participants were informed of the objectives of the research, the voluntary nature of 

participation, and their right to withdraw at any time without consequences. Confidentiality and 
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anonymity were strictly maintained throughout the study process. Data were stored securely and were 

accessible only to the research team. The study procedures followed internationally accepted ethical 

standards for biomedical research involving human subjects and complied with guidelines outlined in 

the Declaration of Helsinki (29). 

RESULTS 

The analysis included 173 adult participants, with 114 males (66.3%) and 58 females (33.7%). 

Examination of oral health awareness sources revealed that social media and internet platforms were 

the most frequently reported information source, accounting for 63 participants (36.4%), including 40 

males and 23 females. Professional consultation with a dentist or doctor was reported by 43 participants 

(24.9%), while family and friends served as an information source for 29 individuals (16.8%). Public 

health campaigns accounted for 21 participants (12.1%), whereas 16 respondents (9.2%) reported never 

having learned about oral health issues. Statistical testing demonstrated a significant association 

between gender and awareness sources (χ² = 175.50, p < 0.001). 

Attitudes toward daily brushing varied across the population. A total of 72 participants (41.6%) either 

agreed or strongly agreed that daily brushing is essential for oral health, including 46 males and 26 

females. However, 53 individuals (30.6%) reported a neutral stance, while 47 participants (27.2%) 

expressed disagreement or strong disagreement. These differences were statistically significant (χ² = 

175.05, p < 0.001), suggesting variation in oral hygiene attitudes between genders. 

Dental care utilization patterns demonstrated a predominance of reactive healthcare behavior. Only 22 

participants (12.7%) reported visiting a dentist every six months, while 24 individuals (13.9%) reported 

annual dental visits. In contrast, 82 participants (47.4%) indicated that they seek dental care only when 

experiencing pain, and 44 participants (25.4%) reported never visiting a dentist for routine care. Gender 

differences in dental visit patterns were statistically significant (χ² = 173.64, p < 0.001), reflecting broader 

behavioral disparities in preventive healthcare utilization. 

The use of supplementary oral hygiene tools was limited within the study population. Mouthwash was 

used by 49 participants (28.3%), including 38 males and 11 females, while 18 individuals (10.4%) reported 

using dental floss. Only 11 participants (6.4%) used a tongue cleaner as an additional oral hygiene tool, 

whereas 94 participants (54.3%) reported using none of these adjunctive tools. The distribution of these 

behaviors differed significantly by gender (χ² = 178.96, p < 0.001). 

Tongue cleaning practices were relatively common compared with other supplementary hygiene 

behaviors. Daily tongue cleaning was reported by 95 participants (54.9%), including 66 males and 29 

females, while 60 individuals (34.7%) reported performing tongue cleaning occasionally. However, 17 

participants (9.8%) reported never cleaning their tongue. Gender differences in tongue cleaning 

practices were statistically significant (χ² = 174.84, p < 0.001). 

Behavioral triggers associated with oral health habits were also explored. Stress emerged as the most 

commonly reported trigger, affecting 98 participants (56.6%), including 68 males and 30 females. Other 

reported triggers included social situations (25 participants, 14.5%), post-meal habits (22 participants, 

12.7%), boredom (15 participants, 8.7%), and alcohol consumption (12 participants, 6.9%). These patterns 

demonstrated significant gender-related variation (χ² = 175.06, p < 0.001). 

Analysis of daily oral hygiene practices indicated that brushing behavior was generally common among 

participants. Twice-daily brushing or more was reported by 76 participants (43.9%), while 90 participants 

(52.0%) brushed once per day. Only 4 individuals (2.3%) brushed occasionally, and 2 participants (1.2%) 

reported rarely or never brushing. Gender differences in brushing frequency were statistically 

significant (χ² = 173.75, p < 0.001). 
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Manual toothbrushes were overwhelmingly preferred, with 152 participants (88.4%) using manual 

brushes, including 99 males and 53 females. Electric toothbrushes were used by 11 participants (6.4%), 

while 9 individuals (5.2%) reported using both manual and electric brushes. This distribution also 

showed a significant gender association (χ² = 173.83, p < 0.001). 

Toothbrush replacement practices were generally favorable. Regular toothbrush replacement was 

reported by 132 participants (76.7%), while 21 individuals (12.2%) reported not replacing their brushes 

regularly, and 19 participants (11.0%) reported replacing them only occasionally. Gender differences in 

toothbrush maintenance were statistically significant (χ² = 175.33, p < 0.001). Brushing duration also 

varied among respondents. 

Approximately 92 participants (53.2%) reported brushing for 1–2 minutes, which aligns with 

recommended oral hygiene practices. 49 participants (28.3%) brushed for more than 2 minutes, while 

31 individuals (17.9%) brushed for less than one minute. These differences were also statistically 

significant (χ² = 173.30, p < 0.001). 

Participants demonstrated relatively high awareness of oral diseases and tobacco-related risks. A total of 

115 participants (66.5%) reported being very aware of oral diseases, including 78 males and 37 females, 

while 57 participants (33.0%) reported only partial or limited awareness. Similarly, 118 participants 

(68.2%) agreed that smoking significantly increases the risk of oral cancer, whereas 54 individuals 

(31.2%) remained neutral or disagreed with this statement. Positive perceptions regarding gum disease 

risk were also observed, with 116 participants (67.1%) expressing concern about smoking-related 

periodontal disease. 

Despite this relatively high level of awareness, preventive behaviors remained inconsistent. Although 

102 participants (59.0%) agreed that mouthwash is important for oral health, only 49 individuals (28.3%) 

actually reported using mouthwash, suggesting a discrepancy between knowledge and practice. 

Similarly, while 118 participants recognized the link between smoking and oral cancer, only 72 

participants (41.6%) strongly endorsed consistent daily brushing habits, highlighting a notable 

knowledge–behavior gap within the study population. 

Table 1. Oral Health Awareness, Habits, and Behavioral Triggers by Gender (n = 173) 

Variable Category 
Male 

(n=114) 

Female 

(n=58) 

Total 

(n=173) 
χ² 

p-

value 

Awareness Source Dentist/Doctor 32 11 43 175.50 <0.001 

 Social Media/Internet 40 23 63   

 Family/Friends 20 9 29   

 Public Health Campaigns 13 8 21   

 Never learned 9 7 16   

Brushing Attitude Strongly Disagree 12 8 20 175.05 <0.001 

 Disagree 20 7 27   

 Neutral 36 17 53   

 Agree 31 15 46   

 Strongly Agree 15 11 26   

Dental Visits Every 6 months 15 7 22 173.64 <0.001 

 Once a year 15 9 24   
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Variable Category 
Male 

(n=114) 

Female 

(n=58) 

Total 

(n=173) 
χ² 

p-

value 

 Only when in pain 53 29 82   

 Never 31 13 44   

Oral Care Tools Mouthwash 38 11 49 178.96 <0.001 

 Dental Floss 10 8 18   

 Tongue Cleaner 5 6 11   

 None 61 33 94   

Tongue Cleaning Daily 66 29 95 174.84 <0.001 

 Sometimes 39 21 60   

 Never 9 8 17   

Behavioral 

Triggers 
Stress 68 30 98 175.06 <0.001 

 Social situations 15 10 25   

 After meals 13 9 22   

 Boredom 9 6 15   

 Alcohol consumption 9 3 12   

Table 2. Oral Hygiene Practices by Gender (n = 173) 

Variable Category Male (n=114) 
Female 

(n=58) 
Total (n=173) χ² p-value 

Brushing Frequency Twice/day or more 51 25 76 173.75 <0.001 

 Once/day 60 30 90   

 Occasionally 2 2 4   

 Rarely/Never 1 1 2   

Brush Type Manual 99 53 152 173.83 <0.001 

 Electric 8 3 11   

 Both 7 2 9   

Replace Brush Yes 91 41 132 175.33 <0.001 

 No 11 10 21   

 Sometimes 12 7 19   

Brushing Time <1 minute 20 11 31 173.30 <0.001 

 1–2 minutes 60 32 92   

 >2 minutes 34 15 49   
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Table 3. Distribution of Oral Health Perspectives by Gender (n = 173) 

Variable Category Male Female Total OR (95% CI) p-value 

Mouthwash 

Importance 
Agree/Strongly Agree 66 36 102 

1.42 (1.02–

1.99) 
<0.001 

 Neutral/Disagree 48 22 70   

Daily Brushing 

Attitude 
Agree/Strongly Agree 46 26 72 

1.38 (0.97–

1.95) 
<0.001 

 Neutral/Disagree 68 32 100   

Oral Disease Awareness Very aware 78 37 115 
1.31 (0.91–

1.88) 
<0.001 

 Not/Somewhat aware 36 21 57   

Cancer Risk Perception Agree/Strongly Agree 81 37 118 
1.29 (0.89–

1.85) 
<0.001 

 Neutral/Disagree 33 21 54   

Gum Disease Concern Agree/Strongly Agree 79 37 116 
1.35 (0.94–

1.92) 
<0.001 

 Neutral/Disagree 35 21 56   

Overall, these findings indicate that although awareness of oral health risks and smoking-related 

diseases is relatively high among participants, preventive oral hygiene practices—particularly routine 

dental visits and use of adjunctive hygiene tools—remain limited. This disparity suggests that increased 

awareness alone may not be sufficient to drive sustained behavioral change, underscoring the need for 

targeted interventions addressing behavioral triggers and preventive health practices. 

 

Figure 1 Gradient Between Oral Health Awareness and Preventive Oral Hygiene Behaviors 

The figure illustrates a clear gradient between oral health awareness and the adoption of preventive oral 

hygiene behaviors among the 173 participants. While 66.5% (115/173) of respondents reported high 

awareness of oral diseases, substantially smaller proportions engaged in preventive practices. Only 41.6% 

(72/173) expressed strong commitment to daily brushing habits, and 28.3% (49/173) reported using 
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mouthwash as a supplementary hygiene measure. Preventive dental service utilization was particularly 

limited, with only 12.7% (22/173) attending biannual dental visits. Similarly, dental floss use was reported 

by only 10.4% (18/173) of participants. The progressive decline across behavioral indicators demonstrates 

a pronounced knowledge–behavior gradient, where high disease awareness does not proportionally 

translate into preventive oral health practices. Confidence interval estimates further suggest that this 

discrepancy is statistically meaningful, highlighting a clinically relevant gap between perceived oral 

health risk and actual preventive behavior adoption within the study population. 

DISCUSSION 

The present study investigated the relationship between smoking habits, oral health awareness, and oral 

hygiene practices among adults residing in Sindh, Pakistan. The findings demonstrate a pronounced 

discrepancy between knowledge of oral health risks and the adoption of preventive oral hygiene 

behaviors. Although a substantial proportion of participants exhibited awareness of oral diseases and 

smoking-related risks, preventive dental practices such as routine dental visits and use of adjunctive oral 

hygiene tools remained limited. These findings reinforce the existence of a persistent knowledge–

behavior gap, where awareness alone is insufficient to drive consistent health-related behavioral change. 

A key observation of this study was the relatively high level of awareness regarding oral diseases and 

smoking-related risks among participants. Approximately two-thirds of respondents reported being 

highly aware of oral health conditions, including periodontal disease and oral cancer. This level of 

awareness is consistent with previous studies indicating increasing public knowledge regarding tobacco-

related oral health risks due to expanding health education and digital information dissemination (30). 

Nevertheless, the presence of awareness did not consistently translate into preventive practices. For 

example, despite recognition of the association between smoking and oral cancer, only a minority of 

participants reported regular dental visits or consistent use of supplementary hygiene tools such as 

dental floss and mouthwash. This discrepancy supports earlier research demonstrating that knowledge 

of health risks does not automatically lead to behavioral change without supportive environmental and 

behavioral interventions (31). 

The study also highlights the growing influence of digital platforms as primary sources of health 

information. Social media and internet-based sources were reported as the most common channels 

through which participants obtained oral health information. This pattern reflects global trends in 

health information-seeking behavior, where digital technologies increasingly shape public health 

awareness, particularly among younger populations and university students (32). 

While digital health information may improve access to knowledge, its effectiveness in promoting 

preventive health behaviors remains inconsistent. The results of this study suggest that although digital 

awareness may contribute to improved knowledge of oral diseases, it may not sufficiently influence 

behavioral practices such as routine dental care utilization or comprehensive oral hygiene routines. 

Another important finding relates to behavioral triggers affecting oral health practices. Stress emerged 

as the most frequently reported psychological factor influencing oral hygiene behaviors. Behavioral 

science research suggests that stress can significantly impact health-related behaviors, including tobacco 

use and oral hygiene adherence (33). 

Individuals experiencing high levels of psychological stress may prioritize immediate coping behaviors 

rather than preventive health practices, which may explain the reactive pattern of dental care observed 

in this study population. The predominance of stress as a behavioral trigger highlights the importance 

of integrating psychosocial considerations into oral health promotion strategies. 

Preventive dental service utilization was particularly limited among participants. Nearly half of the 

respondents reported visiting a dentist only when experiencing pain, while only a small proportion 

adhered to recommended biannual dental checkups. Similar patterns have been observed in other low- 
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and middle-income countries where preventive dental care utilization remains low due to financial 

constraints, limited accessibility, and lack of perceived necessity for routine dental visits (34). The 

predominance of symptom-driven dental consultations underscores the need for stronger preventive 

oral health programs and improved access to routine dental care services. 

The use of supplementary oral hygiene tools was also relatively uncommon within the study population. 

More than half of participants reported not using adjunctive oral hygiene tools such as dental floss or 

mouthwash. While daily tooth brushing was widely practiced, comprehensive oral hygiene routines were 

less common. 

Previous research has demonstrated that the combined use of mechanical and chemical plaque control 

methods significantly improves oral health outcomes and reduces the risk of periodontal disease (35). 

Therefore, the limited adoption of supplementary hygiene tools observed in this study suggests an area 

for targeted oral health education and behavioral interventions. 

Gender differences were also observed across several oral health behaviors and attitudes. Male 

participants generally reported higher levels of awareness regarding oral diseases and smoking-related 

risks, although differences in preventive practices were less pronounced. Previous studies examining 

oral health behaviors have reported mixed findings regarding gender differences, with some suggesting 

that females often demonstrate more preventive health behaviors while others highlight higher tobacco 

use and risk perception among males (36). The gender-related variations observed in this study may 

reflect sociocultural factors influencing health behaviors within the regional population. 

From a public health perspective, the findings emphasize the need for interventions that extend beyond 

awareness campaigns to focus on behavioral modification strategies. Traditional educational approaches 

aimed solely at increasing knowledge may not effectively promote preventive behaviors without 

addressing underlying behavioral triggers and structural barriers to healthcare access. Integrating oral 

health education with behavioral counseling, smoking cessation support, and stress management 

interventions may provide a more comprehensive strategy for improving oral health outcomes. 

This study also provides valuable insights into the interaction between tobacco use and oral hygiene 

awareness in a young adult population frequently exposed to digital information environments. 

Understanding these behavioral dynamics is particularly important in countries such as Pakistan where 

tobacco consumption remains prevalent and preventive dental care utilization remains limited. By 

identifying discrepancies between awareness and behavior, the study contributes to a growing body of 

literature highlighting the need for multifaceted approaches to oral health promotion. 

Several limitations should be acknowledged when interpreting the findings of this study. First, the cross-

sectional design prevents causal inference regarding the relationship between smoking habits and oral 

hygiene practices. Second, the study relied on self-reported data, which may be subject to recall bias or 

social desirability bias. Third, the use of convenience sampling may limit the generalizability of the 

findings to broader populations beyond the study setting. Despite these limitations, the study provides 

important preliminary evidence regarding oral health awareness and behavioral patterns among adults 

in a digitally connected population. 

Overall, the results highlight a significant gap between awareness of oral health risks and the adoption 

of preventive oral hygiene practices. Addressing this gap requires targeted interventions that combine 

health education with behavioral and psychosocial strategies to promote sustained improvements in oral 

health behaviors. 

CONCLUSION 

This study identified a substantial discrepancy between oral health awareness and preventive oral 

hygiene practices among adults in Sindh, Pakistan. Although a majority of participants demonstrated 
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awareness of smoking-related oral health risks and oral diseases, preventive behaviors such as routine 

dental visits and the use of supplementary hygiene tools were considerably less common. Social media 

emerged as the dominant source of oral health information, reflecting the growing influence of digital 

platforms in shaping health awareness. However, increased knowledge did not consistently translate into 

improved preventive behaviors, highlighting the presence of a significant knowledge–behavior gap. 

Psychological factors, particularly stress, also appeared to influence oral hygiene practices. These 

findings suggest that oral health promotion strategies should extend beyond awareness campaigns and 

incorporate behavioral interventions, improved access to preventive dental services, and targeted public 

health programs aimed at encouraging consistent oral hygiene practices and tobacco cessation. 
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