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Abstract

Dental caries remains the most prevalent chronic
discase affecting populations worldwide, with a
particularly high burden among children and
socioeconomically disadvantaged adults. Over the
last decade, advances in epidemiological
surveillance, preventive interventions, and health
policy have contributed to shifts in the global
distribution of caries, although the disease persists
as a major public health challenge. Recent studies
indicate that while fluoride exposure, oral hygiene
education, and school-based preventive programs
have reduced caries incidence in some regions, high
sugar consumption, limited access to dental care,
and socioeconomic inequities continue to drive
disease prevalence. The interplay of biological,
behavioral, and environmental factors—including
dietary habits, oral microbiome variations, and
parental  influences—has  been  increasingly
recognized as critical in understanding individual
and population-level risk. Emerging risk factors,
such as ultra-processed food consumption, digital
lifestyle changes affecting oral hygiene behaviors,
and disparities in access to preventive care, have
reshaped the epidemiological landscape. This review
synthesizes findings from population-based surveys,
systematic reviews, and meta-analyses published
between 2014 and 2026 to examine global and
regional trends in dental caries, elucidate risk
factors, and evaluate preventive strategies.
Furthermore, it highlights persistent public health
challenges, including inequities in care access,
integration of oral health into broader non-
communicable disease frameworks, and the need for
targeted community interventions. By providing a
comprehensive  overview of the evolving
epidemiology of dental caries, this article aims to
inform policymakers, public health practitioners,
and clinicians about effective strategies for reducing
disease burden, improving oral health equity, and
shaping future research priorities.

Risk Factors for Dental Caries
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I.  Introduction

Dental caries is a chronic, multifactorial
disease characterized by the demineralization of
tooth enamel and dentin due to acid production by
cariogenic bacteria metabolizing dietary sugars.
Despite significant advances in preventive dentistry,
caries remains the most common non-communicable
oral disease globally, affecting billions of
individuals across all age groups. Its burden is
particularly high among children, adolescents, and
socioeconomically  disadvantaged  populations,
making it a persistent public health concern.

Over the past decade (2014-2026),
epidemiological patterns of dental caries have
shifted in response to changes in diet, lifestyle, oral
hygiene practices, and the implementation of
preventive measures such as fluoride exposure,
sealants, and community-based oral health
programs. Although some high-income regions have
reported modest reductions in caries prevalence,
many low- and middle-income countries continue to
experience high rates of untreated decay. Emerging
evidence highlights the complex interplay of
biological, behavioral, and environmental
determinants, including sugar consumption, oral
microbiome composition, parental influence on
children’s oral hygiene, and social determinants of
health.

Moreover, evolving dietary trends—
particularly the increased intake of ultra-processed
foods and sugar-sweetened beverages—combined
with unequal access to dental care and preventive
services, have maintained or even intensified disease
prevalence in vulnerable populations. Modern
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surveillance tools, such as the International Caries
Detection and Assessment System (ICDAS), and
population-based indices like DMFT/dmft, have
improved the sensitivity of caries detection,
enabling better monitoring of both early and
advanced lesions.

This article provides a comprehensive
review of the evolution of dental caries

Step-By-Step

II. Methods
A narrative review methodology was adopted.
Literature was sourced from PubMed, Scopus, and
Web of Science databases for publications from
2014 to 2026, using keywords: “dental caries

epidemiology,” “DMFT,” “risk
“prevention,” “public health oral health.”
Inclusion criteria:
*  Population-based surveys and systematic
reviews analyzing dental caries prevalence.
*  Studies reporting risk factors, preventive
interventions, and public health outcomes.
*  Articles in English.
Exclusion criteria:
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epidemiology over the last decade, analyzing global
and regional trends, key risk factors, preventive
strategies, and ongoing public health challenges. By
synthesizing recent research, systematic reviews,
and meta-analyses, it aims to inform clinicians,
public health practitioners, and policymakers about
effective strategies to reduce the burden of dental
caries and address persistent oral health inequities.
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e Case reports, non-human studies, and
studies focusing solely on treatment
outcomes without epidemiological context.

Data extraction focused on prevalence trends, risk
determinants  (behavioral, biological, social),
preventive strategies, and public health challenges.
Where available, images and graphical data from
WHO and peer-reviewed sources were incorporated
to illustrate key epidemiological trends.

II1. Results and Discussion
A. Epidemiological Trends
¢ Dental caries continues to affect 2.5-3
billion individuals globally.
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* Declines in prevalence were observed in « ICDAS has enhanced early lesion
countries with widespread fluoridation detection, allowing for timely preventive
and preventive programs, while increases interventions.
were noted in regions experiencing higher
sugar consumption and limited oral health B. Risk Factors
services. Traditional Factors:

Key Indicators: *  High intake of free sugars.

*  DMFT/dmft indices remain widely used
for population-level surveillance.

Types of sugar

N l Natural sugar refers to the Add d Added sugar is sugar added
atura sugar that is naturally present e to foods and drinks during
in whole, unprocessed foods processing, cooking or before

sugar and drinks. It may also be sugar eating or drinking

called intrinsic sugar

Examples: Examples:
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Fru |t M | | k Yog h urt Sucrose Brown Rice malt Maple Coconut

(white sugar) sugar  syrup syrup sugar

(unflavoured)

Limit added sugar consumption to
6 teaspoons (24 grams) or less, per day.
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* Inadequate fluoride exposure. ¢ Behavioral: Oral hygiene education,
*  Poor oral hygiene practices. dietary counseling, parental guidance.

*  Socioeconomic disadvantage.

Emerging Factors: Community Water Fluoridation

* Ultra-processed and  sugar-sweetened
beverage consumption.

e Parental influence on children’s oral
hygiene.

* Lifestyle changes, including digital-device
distractions reducing brushing frequency.

e Access disparities to dental care and
preventive services.

C. Preventive Strategies
¢ Community-Level: Water fluoridation,
school-based programs, sugar reduction

policies. D. Public Health Challenges

e Clinical/Individual: Fluoride toothpaste, * Inequities in care access, especially in low-
sealants, silver diamine fluoride, ART and middle-income countries.
techniques.
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* Insufficient integration of oral health into
general NCD frameworks.

* Persistent high disease burden among
vulnerable populations.

IV.  Conclusion

Over the last decade, dental caries has
remained a prevalent and persistent public health
challenge, despite advancements in preventive
measures and improvements in oral health
awareness. Epidemiological data indicate that while
some populations have benefited from community-
based interventions, fluoride exposure, and oral
hygiene education, disparities in disease burden
persist, particularly among socioeconomically
disadvantaged groups and low- and middle-income
countries.

The evolution of caries epidemiology
reflects the interplay of traditional risk factors—
such as sugar consumption, poor oral hygiene, and
limited access to dental care—with emerging
determinants, including modern dietary patterns,
behavioral changes, and social inequities. Effective
prevention requires multifaceted approaches,
encompassing individual-level clinical
interventions, community-based programs, policy-
driven sugar reduction strategies, and integration of
oral health into broader non-communicable disease
frameworks.

Future  efforts should focus on
strengthening surveillance systems, addressing
social determinants of health, and promoting
equitable access to preventive and restorative care.
By understanding the evolving landscape of dental
caries and implementing targeted interventions,
healthcare providers, policymakers, and researchers
can work toward reducing the global burden of this
disease, improving oral health outcomes, and
enhancing quality of life for populations worldwide.
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