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Introduction
Dental caries, commonly referred to as cavities or tooth decay, is 

one of the most prevalent chronic diseases worldwide [1]. �is disease 
results from a process that progressively damages tooth structure, o�en 
leading to pain, infection, and, if untreated, tooth loss [2]. A�ecting 
children and adults, dental caries has signi�cant implications for 
overall health and quality of life.

Dental caries, commonly known as tooth decay or cavities, is one 
of the most prevalent and persistent oral health challenges worldwide, 
a�ecting individuals of all ages and socioeconomic backgrounds [3]. 
�is chronic infectious disease occurs due to the demineralization of 
the tooth structure, primarily caused by bacterial activity within the oral 
cavity. It leads to the breakdown of the tooth’s hard tissues, including 
enamel and dentin, eventually creating lesions or cavities [4]. �e main 
bacterial culprit responsible for this process is Streptococcus mutans, 
along with other acidogenic bacteria, which thrive on fermentable 
carbohydrates, particularly sugars. When these bacteria metabolize 
sugars, they produce acids as by-products, which lower the pH in the 
mouth, resulting in enamel erosion and demineralization of tooth 
structure [5]. �e causes of dental caries are multifactorial, involving 
complex interactions between dietary habits, oral hygiene practices, 
genetic predispositions, and the host’s saliva composition and �ow rate 
[6]. Social determinants, including income, education, and access to 
dental care, also signi�cantly in�uence caries risk. Despite signi�cant 
advancements in dental technology and preventive care, dental caries 
continues to be a major public health concern due to its high prevalence 

and associated health complications [7]. If le� untreated, caries can 
progress to involve the deeper structures of the tooth, leading to pain, 
infection, and even tooth loss, which can compromise an individual’s 
ability to eat, speak, and maintain proper nutrition [8].

�e importance of addressing dental caries extends beyond oral 
health, as the condition can have systemic e�ects. Research indicates 
a link between poor oral health and chronic diseases, including 
cardiovascular disease, diabetes, and respiratory infections [9]. Dental 
caries also poses a signi�cant economic burden, with the costs of 
treatment and lost productivity from oral diseases amounting to 
billions of dollars annually. As such, caries prevention and management 
have become key areas of focus in public health, aiming to reduce the 
incidence and impact of this disease through better education, early 
diagnosis, and intervention [10].

�e management of dental caries has evolved signi�cantly, with 
contemporary approaches moving from restorative interventions to 
preventive and minimally invasive techniques. Preventive strategies, 
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Abstract
Dental caries, commonly known as tooth decay or cavities, is one of the most prevalent chronic diseases 

DႇHFWLQJ�LQGLYLGXDOV�ZRUOGZLGH��7KLV�FRQGLWLRQ�DULVHV�IURP�WKH�GHPLQHUDOL]DWLRQ�RI�WRRWK�HQDPHO�DQG�GHQWLQ�GXH�WR�
DFLG�SURGXFWLRQ�E\�EDFWHULDO�ELR¿OPV��SULPDULO\�6WUHSWRFRFFXV�PXWDQV�WKDW�PHWDEROL]H�IHUPHQWDEOH�FDUERK\GUDWHV�LQ�
the oral cavity. The progression of caries involves a complex interplay between microbial communities, host factors 
VXFK�DV�VDOLYD�FRPSRVLWLRQ�DQG�LPPXQH�UHVSRQVH��GLHW��DQG�ÀXRULGH�H[SRVXUH�

Dental caries can develop at any age, impacting both primary and permanent dentition, and is particularly 
VLJQL¿FDQW�LQ�SHGLDWULF�SRSXODWLRQV�ZKHUH�HDUO\�FKLOGKRRG�FDULHV��(&&��FDQ�OHDG�WR�SDLQ��LQIHFWLRQ��DQG�FRPSURPLVHG�
TXDOLW\�RI�OLIH��,Q�DGXOWV��FDULHV�QRW�RQO\�DႇHFWV�RUDO�KHDOWK�EXW�DOVR�KDV�V\VWHPLF�LPSOLFDWLRQV��DV�LW�LV�DVVRFLDWHG�ZLWK�
other chronic conditions such as cardiovascular disease and diabetes.

3UHYHQWLYH�PHDVXUHV�IRU�GHQWDO�FDULHV�HPSKDVL]H�WKH�LPSRUWDQFH�RI�RUDO�K\JLHQH�SUDFWLFHV��GLHWDU\�FRQWURO��DQG�
UHJXODU�GHQWDO�YLVLWV��)OXRULGH�UHPDLQV�D�FRUQHUVWRQH�RI�FDULHV�SUHYHQWLRQ�GXH�WR� LWV�UROH� LQ�UHPLQHUDOL]LQJ�HQDPHO�
and inhibiting bacterial activity. Additionally, advances in dental sealants, probiotics, and antimicrobial therapies 
RႇHU�SURPLVLQJ�DYHQXHV�IRU�FDULHV�FRQWURO��1RYHO�GLDJQRVWLF�WRROV��VXFK�DV�TXDQWLWDWLYH�OLJKW�ÀXRUHVFHQFH�DQG�GLJLWDO�
UDGLRJUDSK\�DLG� LQ�HDUO\�GHWHFWLRQ�� LPSURYLQJ� WKH�SURJQRVLV� IRU�DႇHFWHG� WHHWK��0DQDJLQJ�GHQWDO�FDULHV�UHTXLUHV�D�
multi-faceted approach, from non-invasive interventions in the initial stages to restorative treatments in advanced 
FDVHV��7UHDWPHQW�PRGDOLWLHV� LQFOXGH�ÀXRULGH�YDUQLVKHV��PLQLPDOO\� LQYDVLYH� UHVWRUDWLYH� WHFKQLTXHV��DQG�� LQ�VHYHUH�
FDVHV��HQGRGRQWLF� WKHUDS\��0RUHRYHU��SXEOLF�KHDOWK� LQLWLDWLYHV� IRFXV�RQ�FRPPXQLW\�ZDWHU�ÀXRULGDWLRQ��HGXFDWLRQDO�
FDPSDLJQV��DQG�DFFHVV�WR�GHQWDO�FDUH�WR�DGGUHVV�GLVSDULWLHV�LQ�FDULHV�SUHYDOHQFH�DPRQJ�GLႇHUHQW�VRFLRHFRQRPLF�
groups. This paper explores the etiology, risk factors, and preventive and treatment strategies for dental caries, with 
a focus on current research and future directions in caries management. It underscores the need for interdisciplinary 
FROODERUDWLRQ�WR�PLWLJDWH�WKLV�JOREDO�RUDO�KHDOWK�LVVXH�DQG�LPSURYH�WKH�RYHUDOO�TXDOLW\�RI�OLIH�IRU�DႇHFWHG�SRSXODWLRQV�
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such as �uoride application, dental sealants, and patient education on 
diet and oral hygiene, are proving e�ective in reducing caries incidence. 
Additionally, ongoing research into bio�lm control, antimicrobial 
agents, and remineralization therapies is reshaping caries management, 
o�ering promising alternatives to traditional drilling and �lling. With 
an emphasis on holistic and preventive dental care, understanding the 
complexities of caries etiology, progression, and prevention is essential 
for improving oral and overall health outcomes.
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complications associated with this common condition. dental caries 
remains a prevalent and complex oral health issue with far-reaching 
impacts on both individual and public health levels. �is disease 
re�ects an intricate balance of biological, behavioral, environmental, 
and socioeconomic factors, necessitating a multifaceted approach to 
prevention and management. Advances in dental science and public 
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