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ABSTRACT

Background: Dental caries is a major public health problem among school-aged children globally. In India, particularly
in northeastern states such as Assam, data on its prevalence and contributing risk factors among primary school children
remain limited. Purpose: This study aimed to determine the prevalence of dental caries, identify associated risk factors,
and examine the association of prevalence with selected demographic variables among primary school children in Kamrup
Metro, Assam. Methods: A descriptive cross-sectional design was employed with a sample of 900 children aged 6-11
years from nine selected primary schools. Clinical dental examination was conducted using the DMFT/dmft index based
on WHO criteria. A self-structured questionnaire assessed 17 risk factors related to dietary habits, oral hygiene practices,
and parental and school-related factors. Binary logistic regression was used to determine demographic associations.
Results: The prevalence of dental caries was 50.22% (n = 452). The highest risk factors identified were absence of routine
dental checkups (Mean = 1.98), soft drink consumption (Mean = 1.42), sweet food consumption (Mean = 1.25), and
frequency of sweet food intake (Mean = 1.19). Demographic variables significantly associated with prevalence included
age, gender, mother's education, family size, order of the child, and school type. Conclusion: Half of primary school
children in Kamrup Metro had dental caries. Urgent need exists for school-based oral health programs, parental education,
and improved access to dental services.
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Introduction designed to assess the prevalence and related risk factors
Dental caries (tooth decay) is defined by the World of dental caries among primary school children in
Health Organization (WHO) as the destruction of the Kamrup Metro, thereby informing targeted preventive
enamel layer of the tooth by acids produced by the action strategies [8].

of bacteria on sugar [1]. It is the most prevalent oral Need of the Study

health disease in school-aged children worldwide and Dental caries is recognised by the WHO as the most
poses a significant public health burden, negatively prevalent non-communicable disease globally, affecting
impacting children's quality of life [2]. Changing dietary an estimated 2.5 billion people with untreated caries in
patterns driven by globalization have been linked to permanent teeth and 514 million children with caries in
increased sugar consumption, particularly in low- and primary teeth [9]. The WHO Global Oral Health Status
middle-income countries [3]. Oral health is an integral Report (2022) confirms that the burden is
component of overall health. The accumulation of disproportionately concentrated in low- and middle-
cariogenic bacteria, particularly Streptococcus mutans, income countries, where preventive services remain
in combination with dietary sugars and poor oral inaccessible and oral health literacy is limited [9].
hygiene, leads to carious lesions. Dental caries is a Despite its largely preventable nature, dental caries
multifactorial disease; it arises from an imbalance in the continues to exact a significant toll on children's health,
oral environment compounded by several external risk nutrition, cognitive development, and school attendance
factors [4]. In India, limited access to dental treatment in [12].

rural populations and low oral health literacy contribute In India, the prevalence of dental caries among school-
to its persistence [5]. Primary school children aged 612 aged children has been reported to range from 33.7% to
years represent a critical period for dental health over 90% across different states, reflecting profound
intervention, as this coincides with the mixed dentition regional disparities in oral health burden, access to care,
stage [6]. Early detection and preventive measures can and health-promoting behaviours [3,10]. Studies from
substantially reduce the burden of dental caries [7]. the eastern and northeastern regions of India, including
Given the limited local data from Assam, this study was Assam, are particularly sparse. A study from Kamrup
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Metropolitan District reported an overall prevalence of
33.6% among 13—14-year-olds [11], while a study from
Guwahati examining children aged 3—17 years identified
soft drink consumption and teeth cleaning methods as
key risk determinants [13]. However, no large-scale
study focusing exclusively on primary school children
aged 6—11 years — the most vulnerable mixed dentition
period — has comprehensively assessed both prevalence
and multifactorial risk profiles in Kamrup Metro.
Untreated dental caries in children is associated with
pain, impaired chewing and nutrition, speech
difficulties, increased school absenteeism, and
diminished oral health-related quality of life [12].
Research has demonstrated that children with dental
pain have trouble in concentration and learning,
contributing to poor academic performance [14]. Poor
oral health has been estimated to contribute to millions
of lost school hours per year globally [15]. These
consequences underscore the urgency of early, targeted
intervention during the primary school years.

Parental factors — particularly maternal education and
oral health knowledge — are well-established
determinants of children's oral health outcomes. A
strong correlation between maternal knowledge level,
education, and children's caries experience has been
reported consistently across the literature [16]. Studies
from India confirm that graduate mothers demonstrate
significantly better awareness of brushing technique,
dental treatment, and the importance of dental visits
compared to mothers with lower educational attainment
[17]. Given that 36.2% of mothers in the present study
population were illiterate, this gap in parental health
literacy constitutes a critical and addressable risk factor.
Kamrup Metro, as the most urbanised district of Assam
with a heterogeneous socio-demographic profile —
encompassing children from government and private
schools, diverse income strata, and varying cultural
backgrounds — offers a unique context for examining
the interplay of dietary, oral hygiene, parental, and
school-level factors in shaping dental caries risk. The
absence of locally validated, population-specific
baseline data from this region represents a critical
evidence gap that hampers the design of school-based
oral health programs, the allocation of public health
resources, and the formulation of region-specific
policies. School nurses and community health nurses
lack the local epidemiological data needed to guide oral
health screening, education, and referral activities
effectively.

There was, therefore, a compelling and pressing need to
conduct a rigorously designed, large-scale cross-
sectional study to determine the prevalence of dental
caries, systematically assess 17 clinically and
behaviourally relevant risk factors, and identify
demographic determinants of caries prevalence among
primary school children in Kamrup Metro, Assam. The
findings of this study serve as a scientific evidence base
for developing targeted, multi-level oral health
interventions, informing nursing practice and education,

and supporting policy decisions aimed at reducing the
preventable burden of dental disease in this population.

METHODOLOGY

Research Design and Setting

A descriptive cross-sectional study design with a
quantitative approach was employed. The study was
conducted in nine selected primary schools in Kamrup
Metro, Assam, between May 1, 2025 and November 28,
2025.

Sample and Sampling Technique

The target population comprised children aged 6-11
years enrolled in selected primary schools in Kamrup
Metro. The sample size of 900 was planned based on
published prevalence data (46.9%) using a standard
formula at 95% confidence interval and 5% margin of
error. Probability simple random sampling technique
was used. Inclusion criteria were: children aged 6—11
years who could communicate in Assamese, English, or
Hindi. Children who were ill or absent during data
collection were excluded.

Instrument

The data collection tool comprised three sections.
Section 1 captured socio-demographic variables
including age, gender, religion, parental education,
family size, birth order, monthly family income, primary
caregiver, and school type. Section II was a self-
structured questionnaire assessing 17 risk factors for
dental caries across dietary, oral hygiene, parental, and
school-related domains. Each risk factor was scored on
a 0-2 scale (0 = no risk; 1 = moderate risk; 2 = high risk),
with risk levels categorised as: Low (Mean < 0.50),
Moderate (Mean 0.50-0.99), and High (Mean > 1.00).
Section III was an assessment proforma based on WHO
Oral Health Survey criteria for DMFT/dmft scoring.

Data Collection Procedure

Ethical approval and institutional permissions were
obtained from all participating schools. Informed written
consent was obtained from parents. Clinical dental
examinations were conducted by an expert dentist in
school settings using mouth mirror and probe under
adequate lighting, with caries recorded using
DMFT/dmft index based on WHO criteria. Socio-
demographic and risk factor questionnaires were sent
home with students for parents to complete; non-
respondents were approached during parent-teacher
meetings.

Data Analysis

Data were analysed using descriptive statistics
(frequency, percentage, mean, and standard deviation).
Binary logistic regression was used to determine the
association between dental caries prevalence and
selected demographic variables. Statistical significance
was set at p < 0.05. All analyses were performed using
appropriate statistical software.

Ethical approval
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Ethical approval was obtained from Director Elementary
Education, Kamrup (Metro), Assam, Government of
Assam and Regional Dental College, Guwahati ethical
committee. Informed consent was taken from parents of
all participating children. Anonymity and confidentiality
of participants were maintained throughout the study.

Results

Sample Characteristics

A total of 900 primary school children participated in the
study. The majority (63.9%) were aged 9-11 years;

63.3% were female and 36.7% were male. Most children
were Hindu (68.1%), followed by Islam (27.1%) and
Christian (4.8%). Regarding parental education, 32.6%
of fathers had primary-level education and 36.2% of
mothers were illiterate. Most families (53.4%) had two
children, and 61.3% of children were first-born. The
majority (79.8%) had a monthly family income between
Rs. 10,000-20,000. Government and private school
attendance was nearly equal (50.4% vs. 49.6%).

Objective 1: Prevalence of Dental Caries

Table 1: Prevalence of Dental Caries among Children in Primary Schools of Kamrup Metro, Assam

(n=900)
Attribute Dental Caries @ Frequency (n) | Percentage
(%)
Prevalence No 448 49.78
Yes 452 50.22
Total 900 100.0%

Table 1 shows that out of 900 children, 452 (50.22%) were found to have dental caries, yielding a population prevalence
estimate of 50.22% + 3.27% (95% CI: 46.95%-53.49%). This finding indicates that dental caries is prevalent in
approximately half of primary school children in Kamrup Metro, Assam, underscoring a substantial public health burden
in this population.

Objective 2: Risk Factors of Dental Caries
Table 2: Frequency and Risk Level of Risk Factors of Dental Caries among Children in Primary Schools of

Kamrup Metro, Assam (n=900)

Risk Factor Score0On | Scoreln | Score2n Mean = Risk Level
(%) (%) (%) SD

Nature of teeth 877 8(0.9%) | 15 004 + Low
(97.4%) (1.7%) 0.27

Sweet food consumption | 337 0(0.0%) 563 1.25 £ | High
(37.4%) (62.6%) | 0.97

Frequency of sweet food | 172 387 341 1.19 £  High
(19.1%)  (43.0%) | (37.9%) | 0.73

Bottle feeding in | 800 0(0.0%) | 100 022 + Low

childhood (88.9%) (11.1%) | 0.63

Between-meal snacking | 762 0(0.0%) 138 031 = Low
(84.7%) (15.3%) | 0.72

Soft drink consumption 259 0(0.0%) | 641 142 £ | High
(28.8%) (71.2%) 091

Tooth brushing habit 877 0(0.0%) | 23 005 + Low
(97.4%) (2.6%) 0.32

Brushing frequency 406 485 9(1.0%) 056 + Moderate
(45.1%) | (53.9%) 0.52

Time of brushing 366 524 10 0.60 + Moderate
(40.7%)  (58.2%) | (1.1%) 0.51

Material used for cleaning | 889 0(0.0%) 11 002 + Low
(98.8%) (1.2%) 0.22
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Toothpaste use 889 0(0.0%) 11 0.02 + | Low
(98.8%) (1.2%) 0.22
Gargles after meals 811 89 0(0.0%) 0.10 + | Low
(90.1%) | (9.9%) 0.30
Parent insistence on oral 811 89 0(0.0%) 0.10 + | Low
hygiene (90.1%)  (9.9%) 0.30
Family history of dental 621 279 0(0.0%) 031 + | Low
disease (69.0%) | (31.0%) 0.46
School health education 120 780 0(0.0%) 087 + Moderate
(13.3%)  (86.7%) 0.34
Antiseptic mouthwash 7(0.8%) | 893 0(0.0%) 099 + Moderate
(99.2%) 0.09
Routine dental checkups | 7(0.8%) | 0(0.0%) | 893 1.98 =+ | High
(99.2%) | 0.18
High Risk: Mean > 1.00 | Moderate Risk: Mean 0.50-0.99 | Low Risk: Mean < 0.50

Table 2 presents the distribution of 17 risk factors scored on a 0-2 scale. The following key findings emerged:

Dietary Risk Factors

Soft drink consumption emerged as the highest dietary
risk factor, with 71.2% (n = 641) of children scoring 2
(Mean = 1.42 + 0.91), indicating frequent intake of
acidic, sugary beverages. Sweet food consumption was
similarly high, with 62.6% (n = 563) scoring 2 (Mean =
1.25 £ 0.97). Frequency of sweet food intake showed a
distributed pattern, with 43.0% scoring 1 and 37.9%
scoring 2 (Mean = 1.19 + 0.73). Bottle feeding in
childhood (Mean = 0.22) and between-meal snacking

(Mean = 0.31) were comparatively lower but still
present.
Oral Hygiene Practices

Most children demonstrated favourable basic hygiene
behaviours: 97.4% scored 0 for tooth brushing habit and
98.8% for toothpaste use and cleaning material.
However, brushing frequency (Mean = 0.56 = 0.52) and
time of brushing (Mean = 0.60 £ 0.51) showed moderate
risk levels, with 53.9% and 58.2% scoring 1,
respectively, indicating suboptimal frequency and

timing of brushing. Gargling after meals was rare (only
9.9% at Score 1, Mean = 0.10).

Parental and Family Factors

Parental insistence on oral hygiene was critically low,
with 90.1% scoring 0 (Mean = 0.10 + 0.30), indicating a
major gap in home-based reinforcement of oral health
behaviours. Family history of dental problems was
reported in 31.0% of children at Score 1 (Mean =0.31 +
0.46).

School and Preventive Factors

School health education was partially implemented
(86.7% at Score 1, Mean = 0.87 + 0.34). Antiseptic
mouthwash use was reported at Score 1 by nearly all
(99.2%, Mean = 0.99 £+ 0.09). Most critically, routine
dental checkups recorded the highest mean of all
variables (Mean = 1.98 + 0.18), with 99.2% of children
scoring 2, confirming that absence of routine dental
checkups is the single most pervasive risk factor in this
study.

Objective 3: Association between Prevalence of Dental Caries and Selected Demographic Variables
Table 3: Binary Logistic Regression — Association between Prevalence of Dental Caries and Selected
Demographic Variables among Children in Primary Schools of Kamrup Metro, Assam (n = 900)

Variable B S.E. Wald df p-Value Exp(B)  95% 95%
CI CI
Lower Upper

Age - 0.17 1 20.07 1 | <0.001*** 0.46 0.33 0.65

0.77

Gender 048 | 0.17 | 838 |1 | 0.004** 1.62 1.17 2.26

Religion 0.18 0.16 127 1 | 0260NS  1.19 0.88 1.62

Mother's 042 | 0.11 | 1526 1 | <0.001*** | 1.52 1.23 1.88

education level
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0.72

Father's education | - 0.12 1 0.14 0.710NS | 0.96 0.76 1.21
level 0.04
Family size 0.14  24.53 <0.001*** | 0.49 0.37 0.65

Order of the child | 0.30 | 0.10 | 8.21

0.004** 1.35 1.10 1.65

Family monthly 0.27 | 0.19 193
income

0.165NS | 1.31 0.90 191

Primary caregiver = 0.80 | 0.58 | 1.93

0.165NS | 2.24 0.72 6.96

School type 0.93 | 0.21 | 19.12

<0.001*** 253 1.67 3.84

Constant 0.89  3.13

1.58

0.077MS | 0.21

Note: NS = Not Significant (p > 0.10); MS = Marginally
Significant (p > 0.05 but p < 0.10); * Significant (p <
0.05); ** Highly Significant (p < 0.01); *** Very Highly
Significant (p < 0.001)

Table 3 presents the binary logistic regression analysis
examining the association between dental -caries
prevalence and ten demographic predictor variables. Six
variables were found to be statistically significant
predictors.

Age was a significant negative predictor (B=-0.77,p <
0.001; Exp(B) = 0.46, 95% CI: 0.33-0.65), indicating
that older children (9-11 years) were 54% less likely to
have dental caries compared to younger children,
possibly reflecting transition from deciduous to mixed
dentition. Gender was also significant (B = 0.48, p =
0.004; Exp(B) = 1.62), with female children 62% more
likely to have caries than males.

Mother's education level was a significant positive
predictor (B = 0.42, p < 0.001; Exp(B) = 1.52),
indicating that lower maternal education was associated
with higher odds of caries, likely reflecting limited
transmission of oral hygiene knowledge. Family size
showed a significant negative association (B =—0.72, p
<0.001; Exp(B) = 0.49), suggesting children from larger
families were 51% less likely to have dental caries,
possibly due to shared knowledge and peer modelling
among siblings.

Order of the child was a significant positive predictor (B
= 0.30, p = 0.004; Exp(B) = 1.35), with later-born
children having 35% higher odds of dental caries.
School type was the strongest predictor in the model (B
=0.93, p <0.001; Exp(B) = 2.53, 95% CI: 1.67-3.84),
with children from a particular school type being 2.5
times more likely to have caries, reflecting differences
in health education resources between government and
private schools.

Variables that did not significantly predict dental caries
prevalence included religion (p = 0.260), father's
education level (p = 0.710), family monthly income (p =
0.165), and primary caregiver (p = 0.165).

4. Discussion

The present study found a dental caries prevalence of
50.22% among primary school children in Kamrup
Metro, Assam. This is consistent with findings from

other Indian and South Asian studies, which have
reported prevalences ranging from 40% to 60% in this
age group. The burden is substantial and aligns with the
WHO's recognition of dental caries as a major oral
health challenge in developing countries.

The identification of routine dental checkup absence as
the most critical risk factor (Mean = 1.98) highlights a
systemic gap in preventive dental care access. The near-
universal absence of checkups (99.2% scoring 2) reflects
structural barriers including cost, geographic access, and
low health-seeking behaviour. Similarly, high soft drink
and sweet food consumption rates confirm the
cariogenic dietary patterns prevalent among this age
group, consistent with global literature on the role of
fermentable carbohydrates in caries aetiology.

While basic oral hygiene behaviours (tooth brushing,
toothpaste use) were widely reported, suboptimal
brushing frequency and timing indicate that quality of
oral care practice remains inadequate. The critical gap in
parental reinforcement (90.1% scoring 0 on parent
insistence) is concerning, as parental behaviour is a well-
established determinant of children's oral health. These
findings align with studies demonstrating that parental
knowledge and attitude significantly influence children's
oral hygiene practices.

The demographic analysis revealed that school type was
the strongest predictor of caries prevalence (Exp(B) =
2.53), suggesting differential health education resources
and access between school types. The association with
maternal education highlights the need for community-
level awareness programs targeting mothers with lower
educational attainment. The protective effect of older
age supports the mixed dentition hypothesis, though
continued surveillance into later childhood is warranted.
The study's key strength lies in its large sample size (n =
900), robust statistical methodology including
multivariable modelling, validated scoring system, and
equal representation of government and private schools.
However, the cross-sectional design limits causal
inference. The study's geographic confinement to
Kamrup Metro may limit generalisability, and reliance
on clinical visual examination without radiography may
have underestimated early carious lesions.

Implication
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Nursing Practice

School nurses and community health nurses should
prioritize oral health assessment during routine school
health visits, educate children and parents on correct
brushing technique, optimal brushing frequency (twice
daily), and timing (after breakfast and before bed),
counsel families on dietary modification including
reduction of sugar-sweetened beverages and
confectionery, facilitate access to dental services
through referral pathways and coordination with local
dental clinics, and conduct oral health screening camps
in collaboration with dental professionals.

6.2 Nursing Education

Nursing curriculum should integrate paediatric oral
health competencies, including risk assessment,
preventive counselling, and early detection of dental
caries. Faculty should incorporate evidence-based oral
health promotion strategies into community health
nursing and school health nursing courses. Clinical
training should include supervised practice in oral health
assessment and health education delivery in school
settings.

6.3 Nursing Administration

Nursing administrators should develop and implement
school-based oral health policies, allocate resources for
oral health screening camps and preventive services,
establish partnerships with dental colleges and public
health departments for integrated service delivery,
ensure availability of oral hygiene resources
(toothbrushes, toothpaste) in schools, particularly
government schools, and monitor oral health indicators
as part of school health program evaluation

6. Conclusion

This study demonstrates a high prevalence of dental
caries (50.22%) among primary school children in
Kamrup Metro, Assam. The most critical risk factors
identified were absence of routine dental checkups,
frequent soft drink and sweet food consumption, and
suboptimal brushing practices. Significant demographic
determinants of caries prevalence include age, gender,
mother's education level, family size, birth order, and
school type. These findings underscore the urgent need
for comprehensive, multi-level interventions: school-
based oral health programs, parental awareness
campaigns, improved access to affordable dental
checkups, and targeted health education addressing
dietary habits and oral hygiene practices.
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