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INTRODUCTION

Oral health literacy (OHL) is increasingly recognized as a critical determinant of oral and general health, influencing the capacity
of individuals to access, comprehend, and apply health information for preventive and therapeutic care. In developing countries
such as Pakistan, oral health outcomes are suboptimal due to a confluence of factors including limited healthcare access, cultural
beliefs, economic barriers, and low literacy levels (1). While dental conditions such as dental caries, periodontal disease, and
gingivitis remain prevalent across various demographics, their underlying behavioral and literacy determinants have not been
sufficiently explored. The relationship between oral health literacy and preventive dental practices in adults in Pakistan represents
an essential public health concern, as it directly influences disease burden, quality of life, and healthcare expenditure. Oral health
is intrinsically tied to overall well-being and quality of life, yet it is often overlooked in public health priorities. In Pakistan, oral
diseases are widespread; studies indicate that up to 90% of individuals experience some form of dental issue, with dental caries
and periodontal diseases being the most common (2). This high prevalence is compounded by inadequate awareness and low
utilization of preventive measures. Regular tooth brushing, flossing, dental visits, and dietary moderation are essential preventive
behaviors, yet their practice remains inconsistent across the population (3). Many adults in Pakistan tend to seek dental care only
in response to pain or visible deterioration, reflecting a treatment-oriented rather than preventive approach to oral health.

The concept of oral health literacy bridges the gap between knowledge and behavior. It encompasses the ability to read,
understand, and act upon oral health information—ranging from interpreting prescription instructions to comprehending the
significance of regular dental check-ups (4). In Pakistan, where educational attainment varies dramatically between urban and
rural populations, OHL plays a crucial role in shaping preventive dental practices. Rehman’s (2022) study in rural Punjab revealed
that nearly 49.9% of adults demonstrated only marginal oral health literacy, while a mere 21.2% achieved an adequate level. This
low literacy translates into insufficient adoption of preventive practices, reinforcing a cycle of poor oral health and delayed
treatment. Similarly, low health literacy among physicians and healthcare providers has been linked to limited integration of oral
health education into routine medical care highlighting a systemic challenge that affects both patients and providers (5). Cultural
and socioeconomic factors further shape oral health behaviors. Dietary patterns rich in refined carbohydrates and sugars,
combined with limited use of fluoridated toothpaste and low frequency of dental visits, contribute to the persistence of oral
diseases (6). Public perception often associates oral health with cosmetic appeal rather than overall wellness, leading to
underestimation of the systemic implications of oral diseases. Moreover, the shortage of oral health promotion programs and
limited integration of oral hygiene education in primary care services aggravate the problem (7). These gaps underscore the
pressing need for targeted educational interventions that not only enhance oral health literacy but also foster behavioral change
toward preventive care.

In recent years, public health frameworks have emphasized the importance of empowering communities through health education
and literacy enhancement. Studies have shown that individuals with higher oral health literacy are more likely to engage in regular
brushing, use dental floss, and attend periodic dental checkups (8). The correlation between literacy and practice extends beyond
individual behavior—it influences family health outcomes, particularly among women who often serve as primary caregivers.
Improving oral health literacy can thus yield intergenerational benefits, reducing disease prevalence and promoting sustainable
oral health habits in communities. Despite the growing recognition of this issue, empirical research specifically examining the
relationship between oral health literacy and preventive dental behaviors among adults in Pakistan remains limited. Most existing
studies focus on children, students, or specific subpopulations, leaving a significant gap in understanding adult behavior in
community settings. This gap is critical because adults represent the group most responsible for making independent health
decisions, managing family health, and influencing the next generation’s practices.

Therefore, the present study aims to evaluate oral health literacy levels among adults in Pakistan and explore their association
with preventive dental practices. By assessing how literacy influences behavior, this research seeks to identify key determinants
of preventive oral health practices and inform future public health interventions. The findings are expected to contribute to the
development of evidence-based strategies that promote oral health education, reduce disease burden, and improve the overall
quality of life. The objective of this study is to assess the level of oral health literacy among adults in Pakistan and to determine
its influence on preventive dental practices, thereby identifying potential areas for public health interventions and education
programs to enhance oral health outcomes.

METHODS

The present study adopted a descriptive cross-sectional design aimed at assessing the relationship between oral health literacy
and preventive dental practices among adults in Pakistan. The study was conducted in multiple urban and semi-urban communities
to ensure diversity and representativeness. Data were collected from four selected districts across different provinces: Lahore
(Punjab), Karachi (Sindh), Peshawar (Khyber Pakhtunkhwa), and Quetta (Balochistan). These regions were chosen due to their
varied sociodemographic profiles, enabling a comprehensive understanding of how oral health literacy influences preventive
dental behaviors in different contexts. The study was carried out over a period of eight months, from March 2023 to October
2023. The target population comprised adults aged 18 years and above, residing in the selected districts for at least one year.
Inclusion criteria required participants to be literate in Urdu or English, to ensure comprehension of the survey tool, and to have
no diagnosed cognitive impairment or psychiatric illness that could hinder understanding of questionnaire items. Individuals
employed in dental or medical professions were excluded to avoid bias arising from professional knowledge of oral health.
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Similarly, participants currently undergoing advanced dental treatment, such as orthodontic or periodontal therapy, were excluded
to maintain uniformity in behavioral assessment (9).

Sample size estimation was conducted using Cochran’s formula for cross-sectional studies, assuming a 50% prevalence of
adequate oral health literacy based on previous findings from Rehman (2022), who reported 49.9% marginal literacy among
adults in Punjab. With a 95% confidence level and 5% margin of error, the minimum calculated sample size was 384 participants.
Accounting for a 10% non-response rate, the final target sample was set at 420 individuals. Participants were recruited using
stratified random sampling, ensuring proportional representation from each city and balancing gender and age groups. Within
each district, data were collected through community health centers, outpatient departments of public hospitals, and local
community gatherings with the assistance of trained field researchers (10). Data collection was carried out using a structured,
interviewer-administered questionnaire divided into three sections. The first section captured demographic information including
age, gender, education level, occupation, monthly income, and residential area (urban or rural). The second section assessed oral
health literacy using the validated Oral Health Literacy Adult Questionnaire (OHL-AQ), which measures comprehension,
numeracy, decision-making, and reading skills related to oral health information. The OHL-AQ has been previously validated in
South Asian populations and demonstrated high reliability (Cronbach’s a = 0.82). The third section evaluated preventive dental
practices through questions adapted from the World Health Organization Oral Health Questionnaire for Adults (WHO, 2013),
focusing on tooth brushing frequency, use of fluoridated toothpaste, dental flossing, mouthwash usage, regular dental visits, and
dietary habits related to sugar consumption. Participants’ responses were scored and categorized as good, moderate, or poor
preventive practices.

All data collectors were trained through a two-day workshop held at the University of Health Sciences, Lahore, to ensure
uniformity in administering questionnaires and minimize interviewer bias. The training emphasized ethical considerations,
accurate data recording, and maintaining neutrality during interviews. Questionnaires were pretested on a pilot sample of 40
adults in Rawalpindi to assess clarity, relevance, and cultural appropriateness of the questions. Minor modifications were made
based on feedback to improve comprehension and flow of the instrument. The pilot data were excluded from the final analysis.
Ethical approval for the study was obtained from the Institutional Review Board of Shaheed Zulfigar Ali Bhutto Medical
University, Islamabad. Written informed consent was obtained from all participants prior to enrollment. Participants were
informed about the study’s objectives, confidentiality of their responses, and their right to withdraw at any time without
consequence. No financial incentives were offered to maintain voluntary participation, and all data were anonymized using unique
identification codes. Data were entered and analyzed using IBM SPSS Statistics version 26. Descriptive statistics such as means,
standard deviations, and frequencies were computed to summarize demographic characteristics, literacy levels, and preventive
behaviors. The normality of data distribution was confirmed using the Shapiro—Wilk test (p > 0.05). For inferential analysis,
independent samples t-tests and one-way ANOVA were applied to compare mean preventive practice scores across different oral
health literacy categories. Pearson’s correlation coefficient was employed to evaluate the relationship between oral health literacy
scores and preventive dental behavior scores. Multiple linear regression analysis was then conducted to identify independent
predictors of preventive dental practices while controlling for potential confounders such as age, gender, education, and income.
A p-value of less than 0.05 was considered statistically significant for all analyses.

To ensure data integrity, double data entry and random cross-verification of 10% of responses were performed. Missing data were
handled through mean substitution when less than 5% of entries were incomplete. Outliers were identified and reviewed before
final analysis to maintain statistical robustness. The final dataset reflected a 96% response rate, with 404 completed questionnaires
included in the analysis. This methodological approach provided a structured framework to examine the interplay between oral
health literacy and preventive dental practices among Pakistani adults. The use of validated tools, rigorous sampling methods,
and standardized data analysis enhanced the reliability and generalizability of findings. By adopting a cross-sectional community-
based design, the study not only captured a snapshot of oral health behavior across diverse populations but also established an
empirical foundation for designing future literacy-driven interventions in Pakistan.

RESULTS

A total of 404 participants were included in the final analysis, representing an overall response rate of 96.2%. The mean age of
participants was 34.6 = 10.2 years, with a range between 18 and 65 years. The sample consisted of 52.7% females and 47.3%
males. The majority of respondents were from urban areas (63.1%), while 36.9% resided in semi-urban communities. Regarding
educational status, 41.3% had completed secondary education, 35.9% held a bachelor’s degree, and 22.8% had primary education
only. Based on the Oral Health Literacy Adult Questionnaire (OHL-AQ), the mean literacy score was 12.8 + 4.1 (range: 4-20).
Categorically, 29.2% of respondents demonstrated inadequate literacy, 47.0% showed marginal literacy, and 23.8% achieved
adequate oral health literacy (Figure 1). Literacy levels differed significantly across education categories (p < 0.001) and income
levels (p = 0.008). Preventive dental behaviors assessed through the WHO Oral Health Questionnaire indicated moderate
adherence overall. Brushing twice daily was reported by 63.9% of participants, use of fluoridated toothpaste by 52.8%, dental
flossing by 29.4%, mouthwash usage by 42.1%, and regular dental visits by 35.9%. Significant differences were observed in these
practices between literacy groups (p < 0.05), indicating that higher literacy corresponded with better preventive behaviors.

Table 1. Demographic characteristics of study participants (N = 404)

Variable Category Frequency (n) Percentage (%)

© 2025 Health and Research Insights. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. 3



INSIGHTS — JOURNAL OF ADVANCED \L |

RESEARCH AND PRACTICE (IJARP) Insiohts

Volume 1 Issue 2 (2025):
Kumar S et al. Oral Health Literacy and Preventive Practices

Gender Male 191 47.3
Female 213 52.7
Residence Urban 255 63.1
Semi-urban 149 36.9
Education Level Primary 92 22.8
Secondary 167 413
Graduate 145 359
Mean Age (years) 34.6+£10.2 — —

Analysis of oral health literacy scores revealed a strong positive correlation with preventive dental practice scores (r = 0.62, p <
0.001). Participants with adequate literacy demonstrated significantly higher mean preventive scores (M = 21.4 =+ 3.2) compared
to those with marginal (M = 16.7 &= 4.1) and inadequate literacy (M = 12.3 + 3.8).

Table 2. Distribution of oral health literacy and preventive practices

Oral Health Literacy Level Mean OHL-AQ Score Mean Preventive Practice Score p-value
Inadequate 89+24 12.3+£3.8 —
Marginal 13.2+2.1 16.7+4.1 —
Adequate 179+ 1.8 214+32 <0.001

Regression analysis identified oral health literacy as a significant predictor of preventive dental practices (f = 0.47, p < 0.001)
after adjusting for age, gender, education, and income. Education level (f = 0.21, p = 0.014) and monthly income (f =0.18, p =
0.022) were also found to be independent predictors.

Table 3. Predictors of preventive dental practices (Multiple linear regression)

Predictor Variable Standardized t-value p-value
Oral Health Literacy 0.47 8.62 <0.001
Education Level 0.21 2.46 0.014
Monthly Income 0.18 2.30 0.022
Age 0.07 1.12 0.263
Gender 0.05 0.84 0.402

Figure 1 illustrates the distribution of oral health literacy levels, indicating that nearly half of the population fell within the
marginal category. Figure 2 demonstrates the clear gradient in preventive dental practices across literacy levels, where individuals
with adequate literacy consistently showed superior behaviors, including more frequent brushing, higher fluoride toothpaste
usage, and more regular dental visits. Overall, the results highlighted substantial variability in oral health literacy and preventive

practices among adults in Pakistan, confirming that literacy level is a significant determinant of preventive dental behavior in the
population.

Distribution of Oral Health Literacy Levels Among Adults
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DISCUSSION

The findings of this study demonstrated a significant relationship between oral health literacy and preventive dental practices
among adults in Pakistan. The results indicated that 47.0% of participants possessed marginal literacy, 29.2% inadequate, and
only 23.8% adequate oral health literacy. These figures mirror the trends observed in other regional surveys, where marginal
literacy consistently outnumbered adequate literacy levels across populations (11). The low proportion of adequate literacy
reinforces that despite modest progress in education and healthcare infrastructure, oral health knowledge and its practical
application remain limited in large sections of the adult population. This gap underscores the persistent divide between health
awareness and behavioral translation, which continues to challenge oral health outcomes in developing countries (12). The study
found that preventive dental practices, such as brushing twice daily, use of fluoridated toothpaste, and routine dental visits, were
strongly influenced by literacy levels. Participants with adequate literacy demonstrated higher adherence to brushing twice daily
(79%) and regular dental visits (58%) compared to those with inadequate literacy, where only 48% brushed twice daily and 19%
sought regular check-ups. These findings are consistent with prior studies in South Asian and Middle Eastern contexts, which
established that individuals with better comprehension of oral health information tend to engage in more consistent hygiene
behaviors and preventive care (13). The strong correlation (r = 0.62, p < 0.001) between literacy and preventive practice scores
in the present study confirmed that improving literacy directly translates into healthier oral behaviors. This relationship also aligns
with evidence suggesting that literacy not only enhances awareness but also strengthens motivation and perceived self-efficacy,
both of which are central to health-promoting actions (14).

An important observation from this study was the influence of socioeconomic and educational status on literacy and practices.
Education emerged as a significant predictor (B = 0.21, p = 0.014), reaffirming the role of formal education in fostering
understanding and engagement in preventive health behavior. Participants with higher educational attainment were more likely
to recognize the benefits of fluoride, understand dietary risk factors, and practice routine oral hygiene. Similarly, income was
positively associated with preventive practices (f =0.18, p=0.022), suggesting that financial capacity facilitates access to dental
care products and services. These results highlight the multidimensional nature of oral health behavior, which is shaped not only
by cognitive understanding but also by structural determinants such as affordability and accessibility of care (15). The mean
preventive practice score in the adequate literacy group (21.4 + 3.2) was notably higher than that in the marginal (16.7 £ 4.1) and
inadequate literacy groups (12.3 £ 3.8). This gradient parallels observations from previous Pakistani studies that reported poor
oral hygiene habits in low-literacy populations, with only 35-40% using fluoridated toothpaste and fewer than one-third visiting
dentists regularly. Moreover, the literacy distribution observed in this study closely resembles earlier reports from rural Punjab,
where 49.9% of adults had marginal literacy and only 21.2% adequate literacy. The consistency across different regions and
sample groups underscores the reliability of literacy as a determinant and signals a nationwide need for structured oral health
education campaigns.

The implications of these findings extend beyond individual behavior to national public health policy. Oral diseases remain among
the most prevalent non-communicable conditions in Pakistan, with caries affecting up to 90% of the population in some regions.
The results of this study suggest that improving oral health literacy could serve as a cost-effective strategy to curb this burden)
(16). By equipping individuals with the ability to interpret health messages and make informed decisions, health authorities can
shift focus from reactive dental treatment to proactive prevention. Integration of literacy-based interventions into community
health programs and primary care services could produce measurable improvements in oral health outcomes and reduce disparities
across socioeconomic strata. One of the strengths of this study was its multicentric design, covering four major cities across
different provinces, thus enhancing representativeness and external validity. The use of validated tools such as the OHL-AQ and
WHO Oral Health Questionnaire further strengthened the methodological rigor. The study also achieved a high response rate of
96%, indicating effective participant engagement and reliability of data. Moreover, the analytical approach, involving correlation
and regression analyses, provided a clear quantitative understanding of the relationship between literacy and preventive practices
while controlling for confounding factors such as age, gender, education, and income.

However, the study was not without limitations. The cross-sectional design limited causal inference between literacy and behavior,
restricting the ability to determine whether higher literacy directly leads to improved practices or whether those already practicing
good oral hygiene tend to acquire more knowledge over time. Additionally, the reliance on self-reported data introduced the
possibility of social desirability bias, as participants might have overreported positive behaviors such as brushing frequency or
dental visits (17). The exclusion of illiterate individuals, though methodologically necessary due to questionnaire comprehension
requirements, might have underestimated the true magnitude of inadequate literacy in the general population. Furthermore, the
study did not include rural areas with severely limited access to oral healthcare, which could have provided a more complete
picture of literacy disparities nationwide. Future research should explore longitudinal designs to establish causality and evaluate
the long-term impact of literacy-based interventions on oral health outcomes. Incorporating objective clinical assessments
alongside self-reported behaviors would further enhance the robustness of findings. Additionally, the development and validation
of context-specific literacy assessment tools in local languages could allow inclusion of illiterate populations, providing a more
equitable representation. Community-based intervention studies evaluating educational programs or mobile health applications
tailored to low-literacy groups would be valuable to guide public health planning.

The present study provided compelling evidence that oral health literacy is a key determinant of preventive dental practices among
adults in Pakistan. The positive association between literacy and healthy behaviors suggests that enhancing oral health literacy
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can play a pivotal role in reducing the burden of dental diseases. Despite inherent limitations, the study highlighted actionable
insights for health policymakers and practitioners to design education-driven interventions that promote preventive care and
bridge the oral health gap across the population.

CONCLUSION

The study concluded that oral health literacy plays a decisive role in shaping preventive dental behaviors among adults in Pakistan.
Higher literacy levels were strongly associated with improved oral hygiene practices, regular dental visits, and greater awareness
of preventive care. These findings emphasize the need for literacy-centered oral health education and community outreach
programs to promote preventive behaviors, reduce disease burden, and bridge disparities in oral healthcare access across the
population. Strengthening oral health literacy should be a public health priority to achieve sustainable improvements in national
oral health outcomes.
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