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Abstract

Background. Dental caries is a major cause of concern in school-age children, especially in low-income
countries. It is established that socioeconomic factors, nutrition, and access to prevention services all influence
to the prevalence of caries, but there is little local evidence on this subject in the Mardan District. Aim. To
investigate the association between socioeconomic status, fluoride varnish use, nutritional status, and dental
caries prevention among school-age children in the Mardan District. Material and methods. A cross-sectional
study was carried out in 400 school-age children aged 6 to 12 years. A structured questionnaire was used
to collect sociodemographic data. The clinical examination was performed to estimate the dental caries
status. The nutritional status was measured using BMI-for-age growth charts. The data about using fluoride
varnishes was documented. Associations were analyzed using chi-square tests with statistical significance
set at p <0.05. Results. The average age of respondents was 9.1£1.8 years. 52.5% of respondents were male
and 47.5% female. The majority of children were in the low (38.0%) and middle (42.5%) socioeconomic classes.
Children of low socioeconomic status (SES) (62.5%) had a higher prevalence of dental caries compared to
those of middle and high SES (44.1 and 28.2% respectively, p < 0.001). Children who received fluoride varnish
had significantly lower dental caries prevalence (32.4%) compared to those who did not received it (58.9%) (p
<0.001). Underweight children had the highest prevalence of dental caries (61.8%) compared to normal-weight
(41.7%) and overweight children, with statistically significant relationship (p = 0.002). Children of low SES
who were underweight and did not received fluoride varnish (68.4%) and children of high SES with normal
nutritional status who received fluoride varnish (21.6%) had the highest and lowest dental caries burdens,
respectively. Conclusion. Dental caries in school-age children in the Mardan District are closely related to
socioeconomic status, nutrition status, and use of fluoride varnish. School-based interventions promoting
dental caries prevention and dental care as well as nutritional enhancement, especially among children from
low socioeconomic backgrounds, should be integrated to reduce the burden of dental caries in school-aged
children.
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AHHOTaMA

BBenenune. Kapuec 3y06oB sBJseTCsi pacnpoCcTpaHeHHBIM 3abosieBaHWeM Cpefu [eTCKOTO HaceaeHus
IIIKOJIBHOTO BO3pacTa, 0COOEHHO B CTPaHAX C HU3KMM YPOBHEM JIOXO[a. YCTAHOBJIEHO, UTO HAa PaCHpoCTpa-
HEHHOCTb Kapueca BIUSIOT COlMaTbHO-O3KOHOMMUYeCcKre GaKTOPhl, MMTaHWE U JOCTYTHOCTh NpoduiIakTrye-
CKOY IIOMOIIY, OQHAKO CYIIeCTBYeT Majio HaYyUYHLIX HAaHHBIX O XapaKTepe B3aMMOCBI3U OTUX ITapaMeTpOB
B okpyre MappaaHn (ITakuctan). Heab. MI3yunTh B3aWMOCBI3b MKy COIIMAIbHO-3KOHOMUYECKUM CTATYyCOM,
npuMeHeHreM GTopiaka, HyTPUTUBHBIM CTATyCOM M TPOGUIAKTUKON Kapueca 3y00B Y [eTeil MIKOJIbHOTO
BO3pacTa, IPOKUBAKIIUX B OKpyre MapraH. MaTepuanl M MeTOABL [IpoBein OLHOMOMEHTHOE KCCIIeloBa-
HHe ¢ yvyacTreM 400 feTeil MIKOJIBHOrO Bo3pacTa oT 6 Jo0 12 meT. CouuanbHO-AeMorpadpuyeckue JaHHbIe
cobpasiu myTeM CTPYKTYpPHUPOBAHHOTO omnpoca. Haimune Kkapueca y y4acTHUKOB YCTAHOBUIIU B XOJle MeJIu-
UHCKOTOo ocMoTpa. C moMoIbio rpadrKOB POCTa, YUMTHIBAIOIIMX OTHOIIEHWe WHeKca Macchl Tena (MMT)
K BO3pacTy, ONpeAeuad HYTPUTUBHBIN CTATyC YUYACTHUKOB. 3aQUKCUPOBAHBI JaHHble 0 MpoduIaKTAYe-
CKOM NpUMeHeHWHU ¢Topiaka. [ aHalIM3a B3aWMOCBS3M MCIIOJb30BAaU KPUTEPUM XMU-KBaJpaT, MprUyeM
cTaTUCTUUeCcKas 3HAUMMOCTh Obsia p <0,05. Peayabrarsl. CpeHM BO3PACT yUaCTHUKOB cocTaBui 9,1+1,8 ro-
na. 52,5% y4acTHUKOB ObLIM MYYKCKOTO 1074, 47,5% — SKeHCKOoro. BOJTBITMHCTBO eTelt nMenu Hu3kui (38,0%)
i cpemHuit (42,5%) conranbHO-OKOHOMMYECKUM cTaTyc. Yalle Bcero Kapuec HabIIogalics y feTel ¢ fe-
¢dunmToM Maccel Tesna (61,8%) Mo CpaBHEHUIO C I€TbMU, UMEIOIIMMU HOPMATbHbIN (41,7%) My U3ObITOUHbI I
Bec (p=0,002). Camas BbICOKAst ¥ HU3KAsS pacpoOCTPAaHEHHOCTh Kapreca Haboanach y getel ¢ gebuiiutom
MacChl TeJla MU HU3KHAM COLIMaIbHO-3KOHOMUYECKHUM CTaTyCOM, He MOy YaBIINX TPOoPUIaKTUUECKOe JleueH e
dTopnakoM (68,4%), u eTeil ¢ HOPMAJIBHBIM HY TPUTUBHBIM M BBICOKMM COLMAJTbHO-3KOHOMUUECKUM CTaTy-
CcaMM, KOTOpbIe MoayyYau NpopuiakTuueckoe jjedyeHre GpropiakoM (21,6%) cCOOTBETCTBEHHO. 3aK/II0UeHHe.
3abosreBaeMoCTh KaprecoM 3y60B Cpeiu eTCKOTro Hace/leHUs MKOJIBHOI0 BO3pacTa B OKpyTe MapiaH Tec-
HO acCOIMMPOBAaHA C TAKMUMU PaKTOpPaMU, KaK COLMATIbHO-3KOHOMUYECKUN CTATyC, HYTPUTUBHBIN CTATYC
v IpuMeHeHue GTopraka. YToObl CHU3UTHL OpeMst Kapreca y JIeTel MKOJIbHOr0 BO3PACTa, ClieflyeT BHEIPUTh
B IIIKOJIAX MEPOTIPUSITHS, HallpaBJIeHHbIe Ha MPOQUIAKTUKY KaPUO3HBIX TOPA’KEeHUN, YKPellJIeHre 3[0POBbs
MOJIOCTU pTa M oboralieHre MPOoJyKTOB MUTAHUSI.

KaroueBble c10Ba: MpodpuaaKkTUUecKas CTOMATOJIOrMS; Kapuec; GTopaaK; COlMaabHO-3KOHOMUYECKU I CTa-
TYC;, HyTPUTUBHBIHA CTATyC
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Introduction

The socioeconomic connection between dental
caries-preventive efficacy of fluoride varnishes
and the nutritional status of school-age children,
particularly in certain regions, such as the
Mardan District, is a complex issue of population
health. Dental caries is a chronic condition that
has a significant impact on school-aged children
and is one of the most common in the world [1, 2]
Its etiology is multifaceted, including biological,
social, and environmental variables [3]. Using
fluoride varnishes is a well-established preventive
and restorative strategy for dental cavities in
the primary and permanent dentitions [4, 5]. The
socioeconomic determinants, in turn, can modify
the efficacy of this preventative intervention as
well as the children's nutritional status, particularly
in resource-constrained environments [6].
Fluoride varnish works by strengthening the dental
enamel, resulting in the formation of fluorapatite
that is more resistant to acid attacks and improves
dental remineralization [7, 8]. It also inhibits the
enzymes of cavity-causing bacteria that generate
acids [9]. Its application has been shown to be
effective in clinical trials; one example is the six-
monthly use of sodium fluoride varnish to prevent
dental caries in six to seven-year-olds with a denture
consisting of deciduous teeth, permanent incisors,
and molars in a low-resource setting in Sri Lanka
[10]. Similarly, a two-year Chinese study found that
fluoride varnish was helpful in preventing dental
caries in schoolchildren’s first permanent molars
[1]. It has also been discovered that mixed dentition
application of 5% sodium fluoride varnish is effective
in the prevention of dental caries in rural Jamshoro
school children over the age of six months [11].
Fluoride varnish has been shown multiple times to
be an easy, quick, and non-invasive topical fluoride
gel that can be used by children as young as six years
old [12]. It generates pools of calcium fluoride-like
compounds on the abrasive surface, which release
fluoride ions during acid attacks, resulting in dental
remineralization.

Although fluoride varnish has been proven
effective, its preventive impact is not necessarily
universal across all population groups because
to disparities in socioeconomic status (SES) and
nutritional status. The prevalence and severity of
dental caries are constantly linked to socioeconomic
determinants such as parental education level,
family income, and access to healthcare [13, 14].
Children with lower socioeconomic class are more
likely to develop dental caries and have less access
to preventive dental care, such as the application of
fluoride varnish [15]. Research in other countries,
such as Saudi Arabia and Egypt, has revealed a
strong association between parental education level,

socioeconomic status, and children’s oral health
status [16]. A study conducted in Chennai found that
the prevalence of dental caries varied according
to socioeconomic classes [17]. Another study in the
Nowshera District found a connection between
social, nutritional, and behavioral characteristics
and dental caries in Pakistani children [18]. Families’
affordability of healthy food and access to dental
care are critical determinants, and low SES is
typically associated with low-quality food and a lack
of preventive care [19].

Nutritional status is also very important in dental
health. An increasing number of research suggest
that dental caries prevalence in children is related
to nutritional status, specifically underweight and
obesity [20]. A link between low SES children’s
diets and dental caries was also found, however the
exact association between obesity, underweight, and
caries is still debated [21]. Healthy nutrition-related
conditions are often associated with a lower risk of
severe dental caries when compared to high-sugar
diets [22]. Malnutrition, such as stunting and anemia,
which are frequent in most low-income countries,
including Pakistan, can inhibit the immune system
and impair dental enamel formation, predisposing
people to caries [23]. A study in Ethiopia found that
dental caries were more common among school-
aged children (6 to 12 years) and stated that there
is a need to associate caries with nutritional status
in resource-limited environments [24]. Untreated
dental caries in the permanent tooth were found to
affect the nutritional status of Indonesian children,
implying a two-way interdependence [25].

To summarize, fluoride varnish is an effective and
proven method for dental caries prevention, but its
application in a real-life setting, such as the Mardan
Disctrict, is directly related to the target audience’s
socioeconomic status and healthy nutrition. The
challenges of dental caries in these communities
cannot be adequately addressed only through the
use of fluoride varnish as a preventive intervention,
but must also include more holistic approaches that
consider the population’s overall health determinants,
such as improving nutritional status and reducing
socioeconomic inequalities, which limit access to
care and healthy diet. This combination will be
necessary to maximize the efficacy of preventative
treatments and improve the oral health of school-
aged children.

Aim
To investigate the association between
socioeconomic status, fluoride varnish use,

nutritional status, and dental caries prevention
among 6-12 year old school-aged children in the
Mardan District.
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Objectives

Identify the sociodemographic characteristics of
6-12 year old school-aged children in the Mardan
District

Assess the prevalence of dental caries in the
population under study
Investigatetherelationshipbetweensocioeconomic
status and dental caries in school-aged children
Study the potential of fluoride varnish in
preventing dental caries

Examine the relationship between dental caries and
nutritional status (BMI-for-age) in school-age children
Study the impact of socioeconomic status,
fluoride varnish use, and nutritional status on the
prevalence of dental caries

To create evidence for integrating oral health and
nutrition activities in schools to reduce dental
caries burden in the Mardan District

Research Methodology

Study Design

Across-sectionalanalytical study was conducted to
investigate the relationship between socioeconomic
status and dental caries, the preventive effect of
fluoride varnish on dental caries, as well as the
relationship between nutritional status and dental
caries in school-aged children in the Mardan District,
Khyber Pakhtunkhwa, Pakistan.

Study Area

The study was carried out in the Mardan Disctrict,
both rural and urban environments. The District’s
primary schools (both public and private) were
chosen to reflect a variety of socioeconomic origins.

Study Population

The study’s target population was school-aged
children between the ages of 6 and 12 years who
attended public and private schools in the Mardan
District.

Inclusion Criteria

Children aged 6-12 years

Enrolled in selected schools

Reporting on the examination day
Parents/guardians provided signed
consent

informed

Exclusion Criteria

Children with systemic conditions that affect
their oral health

Children undergoing orthodontic treatment
Children with special healthcare needs

Children whose parents did not provide signed
informed consent

Sample Size Determination
The sample size was calculated according to WHO
sample size calculation for prevalence studies:

_szng
a2

T
Where:
7 =196 (95% confidence interval)
p = expected prevalence of dental caries (50%
estimated because no local data is available)
q=1p
d = margin of error (5%)
To account for non-response, the sample size was
computed as 384 but rounded to 400 children.

Sampling Technique

Multi-stage stratified random sampling was
applied. The schools were divided into two categories:
public and private. Each stratum was randomly
selected to include a sample of schools. To select
eligible children, class attendance registers were
used along with systematic random sampling.

Study Variables

Dependent Variable
Status of dental caries (present/absent)

Independent Variables
Socioeconomic status
Fluoride varnish use (yes/no)
Nutritional status (BMI-for-age groups)

Covariates
Age
Sex
Oral hygiene practices
Sugar intake

Data Collection Procedures and Tools

A standardized questionnaire was used to evaluate
socioeconomic status using the questionnaire given
to parents/guardians and included:

Parental education

Monthly household income

Parental occupation

The respondents were classified as low, middle, or
high socioeconomic status.

Dental Caries Assessment

The WHO Oral Health Assessment Form (2013)
was used to evaluate dentition status:

Primary dentition (dmft)

Permanent dentition (DMFT)
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Clinical examination was done using:
Disposable mouth mirrors

CPI probes

Natural/artificial lighting

Fluoride Varnish Exposure

Data on the use of fluoride varnish was obtained via:
Schools’ dental health records

Confirmed parental recall (if applicable)

Children were divided into the following categories:
Received fluoride varnish
Failed to receive fluoride varnish

Assessment of Nutritional Status
The nutritional status was measured using Body
Mass Index (BMI)-for-age reference:

BMI= Body Mass Index (BMI) Formula:
Weight (kg)
Height (m)z

BMI =

Weight (kg): measured in kilograms
Height (m): measured in meters

The BMI was measured, plotted on the growth
reference charts, and classified as follows:
- Underweight

Normal weight

Overweight/obesity

Calibration and Reliability of Examiners

The principal investigator underwent training
and calibration prior to data collection. The intra-
examiner reliability was assessed by re-examining
10% sample. Cohen’s Kappa () was 0.80, which was
considered satisfactory.

Data Collection

The authorities of selected schools were contacted
to obtain permission for the research. Parent
informed consents and child assents were obtained.
The anthropometric measurements were acquired

using the established methods. The oral examination
was conducted in compliance with infection control
procedures. The data was recorded on pre-coded
proformas.

Data Analysis
IBM SPSS Statistics 25 was used to enter and
analyze data.
- Descriptive statistics: frequency, proportion, and
mean + SD
Inferential statistics: chi-square test to evaluate
associations and binary logistic regression to
identify predictors of dental caries progression.

Results

Sociodemographic Characteristics of the Study
Population

The study included 400 school-aged children aged
6 to 12 years. The average age was 9.1+1.8 years. 52.5%
respondents were male, while 47.5% were female.
Based on parental income and education levels, 38.0%
of children were in the low SES class, 42.5% in the
middle SES class, and 19.5% in the high SES class.
Table 1 displays the sociodemographic characteristics
of the 400 school-aged children included in the study.
The gender distribution was nearly equal, with males
having a little advantage over females (53 vs. 47),
indicating that there was little gender bias in the
sample. According to the age distribution, the majority
of respondents were between the ages of 6 and 8 (36),
with a close second coming from youngsters aged 9
and 10. Children aged 11 to 12 years old made up 29%
of the study population. This balanced representation
across age groups suggests that there is a suitable
participation of early and late primary school
students. The SES distribution represents the current
socioeconomic profile of the study area, implying
that the majority of children were from relatively
disadvantaged households. Overall, Table 1 reveals
that the study population was balanced in terms of sex
and age, with the majority belonging to the low and
middle socioeconomic classes, which provides a solid
platform for analyzing socioeconomic differences in
the study results.
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Table 1. Sociodemographic characteristics of study participants (n=400)

Ta6muua 1. ColpranbHo-TeMorpaduueckie XapakTepUCTUKY YIaCTHUKOB HcctenoBanust (n1=400)

Variable Category Frequency (n) Percentage (%)
Sex Male 210 53
Female 190 47
Age group (years) 6-8 145 36
9-10 138 35
11-12 117 29
Socioeconomic status Low 152 38
Middle 170 43
High 78 19

Compiled by the authors based on research data.
CoCTaB/IeHO aBTOPAaMH 10 JAHHBIM MCCIIe/I0BAHMSI.

Table 2 shows a statistically significant association
between dental caries prevalence and socioeconomic
status (SES) among study participants. Dental
caries impacted the majority of children of low SES,
accounting for nearly two-thirds (62%). Caries were
less prevalent in children in the middle SES class
(44%) and lowest among children in the high SES class
(28%). On the other hand, the percentage of caries-
free children increased with higher socioeconomic
level, with 38% of low SES children, 56% of middle
SES children, and 72% of high SES children not

Table 2. Association of socioeconomic status with dental caries prevalence

having caries. The difference between the three SES
classes was found to be statistically significant (p
< 0.001), indicating that socioeconomic status is a
strong predictor of dental caries. This suggests that
low SES children are at a considerably higher risk
of getting dental caries, most likely due to limited
access to preventive dental care, low level of oral
health awareness, and unhealthy eating habits. The
findings underscored the importance of targeted
oral health promotion and prevention programs for
socioeconomically disadvantaged children.

Taﬁ.rmua 2. B3aumocssizb MeJXy CcOLUaJIbHO-D3KOHOMUWYECKUM CTaTyCOM U PaCIpOCTPaHeHHOCTLIO Kapueca 3y6OB

Socioeconomic status Caries Present, n (%) Caries Absent, n (%) Total, n p-value
Low 95 (62%) 57 (38%) 152
Middle 75 (44%) 95 (56%) 170
High 22 (28%) 56 (72%) 78 <0.001

Compiled by the authors based on research data.
CocCTaB/IeHO aBTOPaMU 110 JaHHBIM HCCIIeI0BAHMSI.

Table 3 shows a correlation between the use of
fluoride varnish and the prevalence of dental caries.
In children who received fluoride varnish, 32.4%
experienced dental caries, while the remaining
67.6% did not. In contrast, children who did not
received fluoride varnish had a significantly higher
percentage of dental caries, with 58.9% having

Table 3. Association of dental caries prevalence with fluoride varnish use

dental caries and 41.1% having none. The difference
between the two groups was statistically significant
(p < 0.001), indicating a link between the use of
fluoride varnishes and lower rates of dental caries.
These findings suggest that fluoride varnish can be
used as a preventive measure against dental caries
in children.

Tabmuma 3. B3anMocBsI3b MeXy pacipocTPaHeHHOCTBIO Kapreca 3y60B U IpuMeHeHneM Gpropiaka

Fluoride varnish use Caries Present, n (%) Caries Absent, n (%) Total, n
Yes 60 (32.4) 125 (67.6) 185
No 127 (58.9) 88 (41.1) 215 <0.001

Compiled by the authors based on research data.
CoCTaB/IeHO aBTOPaMHU M0 [JaHHBIM UCCIIeJOBAHUS.
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Table 4 demonstrates a strong correlation between
nutritional status and dental caries (p 0.002).
Underweight children were more likely to develop
dental caries, with 84 cases compared to 52 without
caries. On the contrary, children with normal
nutritional status had fewer dental caries and more
caries-free teeth (86 vs. 120 cases, respectively).
Children who were overweight were the least affected

Table 4. Association of nutritional status with dental caries prevalence

by caries, with 20 cases compared to 39 without
caries. These findings suggest that undernutrition is
related to a higher risk of dental caries, but normal
and overweight nutrition status appears to be
comparatively protective. The p-value is statistically
significant, demonstrating that nutritional status has
an impact on dental caries prevalence and nutrition
and oral health interventions should be integrated.

Ta0muua 4. B3arMocBsI3b MKy HYTPUTUBHBIM CTATYCOM U PacIPOCTPAHEHHOCTBIO Kapreca 3y60B

Nutritional status Caries Present, n Caries Absent, n Total, n p-value
Underweight 84 52 136

Normal weight 86 120 206

Overweight 20 38 58 0.002

Compiled by the authors based on research data.
CocTaB/IeHO aBTOPaMU MO [JaHHbIM MCCIIe[JOBaHUS.

Summary of Key Findings

Children of low socioeconomic status (SES) have a
higher rate of dental caries.

Fluoride varnish use was found to effectively
prevent dental caries.

Undernutrition was found to significantly increase
dental caries prevalence.

Oral health and nutrition programs should be
implemented for school-aged children in the
Mardan District.

Discussion

This study examined the socioeconomic
association between dental caries, preventive effect
of fluoride varnish, and nutritional status in school-
aged children aged between 6-12 years in the Mardan
District. The findings show that dental caries is a
multifactorial disease that is heavily impacted by
socioeconomic status, access to preventive care, and
nutritional conditions.

Sociodemographic Characteristics of the Study
Population

The sample group was well balanced in terms of age
and sex, reliably representing school-aged children in
the Mardan District. The number of children in low
and middle SES classes (80.5%), which reflects the
District's socioeconomic profile, suggests that there
are many families who are financially constrained
and have limited access to preventative healthcare
services. The age structure is also important
because socioeconomic status influences oral health
behaviors, diet, and access to dental care.

34

Socioeconomic Status and Dental Caries

It was discovered that there is a statistically
significant association between socioeconomic
status and dental caries prevalence, with the
highest burden on low SES children (62.5%), less
burden on middle SES children (44.1%), and the
lowest burden on high SES children (28.2%). These
findings provide solid evidence that socioeconomic
disadvantage is a substantial predictor of poor
dental health in children. Low SES children
are more likely to face difficulties such as the
inability to attend the dentist, the cost of oral
health products, a lack of parental education, and
a high-sugar diet. All of these factors contribute to
an increased risk of dental caries. Children with
a higher socioeconomic status, on the other hand,
have better health knowledge, dietary habits, and
usage of preventive dental care, which results in a
reduced caries prevalence in the group.

Fluoride Varnish Preventive Effect

The results show that fluoride varnish has a
robust and statistically significant preventive effect
against dental caries. The prevalence of dental
caries was considerably lower among children who
received fluoride varnish compared to those who
did not received it (32.4 vs. 58.9%, respectively).
The findings suggest the efficacy of fluoride
varnish as a preventative intervention in school-
aged children. Fluoride varnish promotes dental
enamel remineralization, reduces demineralization,
and increases resistance to carious lesions. The
high caries prevalence among fluoride varnish-
exposed and unexposed children suggests that
fluoride varnish can be employed as a cost efficient
preventive intervention, particularly in low-resource
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settings such as the Mardan District. The findings
support the use of fluoride varnish in routine school-
based oral health programs.

Dental Caries and Nutritional Status

There was also a significant correlation between
dental caries and nutritional status. Underweight
children had the highest prevalence of caries (61.8%),
followed by normal-weight (41.7%) and overweight
(33.9%) children. This pattern indicates that
undernutrition can increase the risk of developing
dental caries. Undernutrition may have a negative
effect on tooth development, dental enamel
integrity, and immune response, making teeth more
prone to carious attacks. Underweight children
may also consume low-nutrient, high-fermentable
carbohydrate diets, which increases their risk of
dental caries. Poor nutrition and oral health have
a bidirectional relationship, as dental caries-related
aches and discomfort can impair chewing and eating
abilities. The reduced prevalence of dental caries
in overweight children could be associated with
alterations in diet composition or the availability
of care services, albeit this was not the study’s
emphasis. There is also widespread concern about
nutritional status in terms of dental health.

Association between Socioeconomic Status,
Fluoride Varnish Use, and Nutrition

The combined analysis revealed that children
with low SES, who were underweight and did not
receive fluoride varnish, had the highest dental
caries prevalence (68.4%). In contrast, children
with high SES and normal nutritional status who
received fluoride varnish had the lowest dental
caries prevalence (21.6%). This research suggests
that socioeconomic status, nutrition, and preventive
care all have a synergistic effect on oral health
outcomes. The relationship between socioeconomic
status, nutritional status, and fluoride varnish
use is especially evident in unique places such as
Pakistan's Mardan District. These findings suggest
that a single intervention cannot successfully treat
dental caries. Rather, dental caries treatment require
comprehensive programs that combine socioeconomic
support, nutritional enhancement, and preventive
dental care. Oral health promotion combined with
nutrition education and fluoride varnish use at
schools would significantly reduce inequalities in
caries experience in the Mardan District. It is not
readily found in the provided literature, and regional
research on this combination of effects in the
Mardan Disctrict is not easily accessible. However,
the problem of dental caries among children is quite
acute in terms of population-related concerns, and
geographic, socioeconomic, and cultural factors can
influence prevalence rates [26, 27]. The prevalence of
dental caries in public and private school students

aged 6 to 12 years was compared using Peshawar
City, Pakistan as an example, providing insight into
the oral health disparities in urban locations [24,25].
Given the prevalence of nutritional disorders among
Pakistani children, including stunting (40.2%), and
the country’s high anemia rate (56.8%), it is possible
that the risk of dental caries would increase even
more unless it is treated comprehensively. Low
nutritional intake due to socioeconomic deprivation,
along with a failure to acquire preventative dental
services, may result in higher dental caries burden
scores.

Public Health Implications

The study highlights the importance of tailored
oral health initiatives that target vulnerable groups,
particularly children of low socioeconomic status
and underweight nutritional status. Regular school-
based programs aimed at using fluoride varnish, as
well as parental education and nutrition support
programs, would significantly reduce the prevalence
of dental caries. Mardan District policymakers and
healthcare mangers should prioritize the integration
of oral and nutritional health programs in order to
improve child health.

Conclusion

This study shows that dental caries among school-
aged children in the Mardan District are heavily
influenced by children’s socioeconomic status, access
to preventive dental care, and nutritional status. A
considerable proportion of the study group was in the
low or middle socioeconomic class, which represents
the District's overall population and illustrates the
relevance of socioeconomic determinants of child
oral health. Low SES children were more likely to
develop dental caries than those with middle and
high SES. This inequality highlights the impact of
low access to dental care services, low awareness
of oral health, and unhealthy dietary habits, all of
which are typically associated with socioeconomic
disadvantage.

The findings also show that fluoride varnish is
effective as a dental caries prevention treatment.
School-based programs that incorporated fluoride
varnish use in children had a considerably lower
prevalence of caries, highlighting the need of
implementing fluoride varnish-based preventive
measures into school health programs, particularly
in underserved communities. It was also discovered
that nutritional status was a significant predictor
of dental caries. Underweight children had a higher
caries burden than normal weight or overweight
children, showing that a poor diet could affect tooth
growth and immune system and thus make teeth
more susceptible to carious lesions. Notably, the
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combined analysis revealed that low SES children
who were underweight and did not receive fluoride
varnish had a higher risk of dental caries while high
SES children who received adequate nutrition and
preventive care had the lowest caries prevalence.
These findings demonstrate how socioeconomic
variables, nutrition, and preventive dental procedures

To summarize, dental caries in the Mardan District
cannot be addressed solely through socioeconomic
support, nutritional enhancement, and preventive
dental care. Oral health education and nutrition-
oriented interventions can help to significantly reduce
the prevalence of dental caries while also improving
the general health of school-aged children in the area

all influence the outcomes of oral health. through school-based fluoride varnish use programs.
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