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their combined determinants and care-seeking behavior in
Pakistani children remains limited.

Objectives

To evaluate dietary, behavioral, and occlusal determinants
of dental erosion and traumatic dental injuries (TDIs) and
to assess post-injury dental care utilization among school-
aged children.

Methods

A school-based cross-sectional study was carried out

iramnasir27@gmail.com among 400 children aged 6-12 years. Clinical assessment

of tooth surface loss and dental trauma was performed
using standardized diagnostic criteria. Parents completed a structured questionnaire
capturing dietary exposure to acidic foods, oral hygiene behaviors, physical activity
patterns, and treatment-seeking history. Multivariate regression analysis was applied to
identify independent predictors.

Results

Dental erosion was detected in 31.5% of participants, while 23.0% exhibited evidence
of TDIs. Regular intake of packaged fruit juices and carbonated beverages significantly
increased the likelihood of erosion (p < 0.01). TDIs were more common in males,
children involved in organized sports, and those with protrusive incisors (p < 0.05).
Only 41.3% of injured children received professional dental treatment.
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Conclusions

Dental erosion and TDIs represent interconnected oral health challenges among
Pakistani school children. Preventive dietary counseling, early orthodontic screening,
and school-based injury prevention strategies are urgently required to reduce disease
burden and improve timely care utilization.

Introduction

Oral health during childhood plays a critical role in physical development, psychosocial
well-being, and long-term quality of life (1). Despite its importance, pediatric oral
health remains underprioritized in many low- and middle-income countries, including
Pakistan, where access to preventive dental services is limited and utilization is largely
symptom-driven (2). Among the various oral conditions affecting children, dental
erosion and traumatic dental injuries (TDIs) have gained increasing attention due to
their rising prevalence and long-term consequences (3).

Dental erosion refers to the progressive loss of hard dental tissues caused by chemical
processes unrelated to bacterial activity (4). The condition is strongly associated with
frequent exposure to dietary acids, particularly carbonated beverages, citrus-based
drinks, and processed foods increasingly consumed by children (5,6). If left
unaddressed, erosion may lead to dentinal hypersensitivity, altered occlusion, and
compromised esthetics, often requiring complex restorative care (7).

Traumatic dental injuries, on the other hand, are sudden events resulting from falls,
sports participation, or road traffic incidents and commonly occur during the mixed
dentition phase (8,9). The presence of erupting permanent incisors, developing motor
coordination, and increased outdoor activity place children at heightened risk (10).
Previous studies have identified male gender, increased overjet, and lack of protective
measures as key contributors to TDIs (3,11).

Although several Pakistani studies have examined dental erosion and TDIs
independently (4,5,8), limited research has explored their shared risk environment and
subsequent care-seeking behavior. In addition to dietary and behavioral factors,
psychosocial and environmental determinants have increasingly been recognized as
contributors to pediatric oral health outcomes. Children attending urban schools are
often exposed to aggressive marketing of acidic beverages, limited supervision during
recreational activities, and inadequate enforcement of safety measures such as
protective gear during sports. These contextual influences may simultaneously increase
the risk of both tooth surface loss and dental trauma. Evidence suggests that school
environment, peer influence, and parental supervision collectively shape children’s oral
health behaviors and injury risk, emphasizing the importance of community- and
school-level interventions alongside individual preventive strategies (12,13). Therefore,
this study aimed to assess dietary, behavioral, and anatomical predictors of dental
erosion and TDIs and to examine patterns of dental care utilization following trauma
among school-going children.

METHODOLOGY

This cross-sectional study was conducted among children aged 612 years enrolled in
public and private schools in an urban district of Pakistan. A sample size of 400 was
calculated based on an anticipated prevalence of 30%, a confidence level of 95%, and
a precision of 5%, with an added margin to compensate for non-response.A multistage
sampling technique was employed. Initially, eight schools were randomly selected,
followed by systematic selection of eligible children from class registers. Inclusion
criteria comprised children in the mixed dentition phase whose parents provided
informed consent. Children with developmental enamel defects, chronic systemic
illness, or ongoing orthodontic treatment were excluded. Hence, clinical examinations
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were performed using sterile instruments under natural light. Dental erosion was
assessed using a modified tooth surface loss index, while TDIs were recorded according
to World Health Organization guidelines (3,4). A pre-tested questionnaire was
administered to parents to collect information on dietary acid exposure, oral hygiene
practices, physical activity, occlusal characteristics, and post-trauma care. Examiner
calibration yielded a kappa score of 0.84, indicating high reliability. Data were analyzed
using SPSS version 25. Descriptive statistics were generated, followed by chi-square
tests and multivariate logistic regression. A p-value < 0.05 was considered statistically
significant.

RESULTS
Among the 400 participants, the mean age was 9.1 + 1.8 years, with males constituting
53.5% of the sample.

Table 1: Prevalence of Oral Conditions

Condition Frequency Percentage (%0)
Dental erosion 126 31.5
Traumatic dental injuries 92 23.0
Both conditions 48 12.0

Children consuming acidic beverages four or more times per week showed a
significantly higher prevalence of dental erosion (p < 0.001). TDIs were significantly
associated with male gender, participation in contact sports, and increased overjet.

Table 2: Independent Predictors of Dental Erosion

Predictor Adjusted OR 95% ClI p-value
Carbonated drinks 2.46 1.51-3.99 0.001
Packaged fruit juices 1.89 1.14-3.14 0.014
Irregular brushing 1.72 1.03-2.87 0.038

Table 3: Care-Seeking after Dental Trauma

Care Pattern n %

Immediate dental visit 38 41.3

Delayed consultation 21 22.8

No treatment sought 33 35.9
DISCUSSION

This study highlights the considerable burden of dental erosion and TDIs among
Pakistani school children and underscores the role of shared behavioral and anatomical
risk factors. The observed prevalence of dental erosion (31.5%) aligns with earlier
national studies reporting similar rates among school-aged children (4,5,7,8). The
strong association between acidic beverage consumption and erosion reflects changing
dietary trends in urban Pakistan (6,10). Traumatic dental injuries affected nearly one-
quarter of participants, consistent with global and regional estimates (3,8,11). Male
predominance and sports-related injuries mirror findings from previous Pakistani and
international studies (9,10,12,13,17). Increased overjet emerged as a significant
predictor, reinforcing the preventive potential of early orthodontic screening (18).

Another important finding was the low rate of professional care utilization following
dental trauma. More than one-third of injured children received no treatment, reflecting
barriers such as limited awareness, accessibility issues, and perceived lack of urgency
(19). Delayed or absent management may result in pulp complications, esthetic
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concerns, and long-term psychological impact (11,12). An important but often
overlooked dimension highlighted by this study is the role of health system
responsiveness and parental perception in determining post-injury outcomes. Even
when dental trauma is recognized, delayed or absent care is frequently influenced by
the belief that primary or newly erupted permanent teeth do not require urgent
treatment. Previous research has shown that lack of structured school referral systems
and insufficient counseling by primary healthcare providers significantly reduce timely
dental attendance following trauma. Strengthening referral linkages between schools
and dental facilities, as well as incorporating oral injury first-aid education for teachers
and parents, could substantially improve trauma-related outcomes in children
(13,14,16). Collectively, these findings emphasize the need for integrated school-based
oral health programs that address dietary counseling, trauma prevention, and early
referral pathways. Strengthening parental education and embedding oral health within
primary healthcare services may substantially reduce disease burden (14,16).
Evidence from Pakistani studies further indicates that parental and patient-level oral
health knowledge plays a decisive role in preventive practices and timely utilization of
dental services. Previous research has demonstrated that inadequate awareness
regarding oral diseases, perceived low importance of preventive dental visits, and fear
or misconceptions about dental treatment significantly reduce care-seeking behavior,
even when services are available (20,21). Studies conducted in dental teaching hospitals
in Karachi have similarly reported suboptimal oral health knowledge and poor
preventive practices among patients, despite direct exposure to dental professionals
(22). These findings suggest that limited awareness is not confined to underserved
communities alone but persists across different care settings. In the context of dental
erosion and traumatic dental injuries, insufficient understanding of disease progression
and long-term consequences may lead caregivers to underestimate the urgency of early
intervention. Strengthening community-based education, chairside counseling, and
school-linked awareness initiatives may therefore play a critical role in improving
preventive behaviors and post-injury dental attendance among children.

CONCLUSION

Dental erosion and traumatic dental injuries are prevalent and interrelated oral health
problems among children in the mixed dentition phase in Pakistan. High consumption
of acidic beverages, inadequate oral hygiene, male gender, sports participation, and
increased overjet significantly contribute to disease risk. Despite this, post-trauma
dental care utilization remains suboptimal. Comprehensive preventive strategies
incorporating dietary modification, early orthodontic assessment, and school-based
injury prevention are essential to safeguard pediatric oral health.
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