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The Public Health Burden of Untreated Dental Caries: Global 
and National Perspectives 
Abstract: Untreated	dental	caries	remains	a	significant	public	health	burden	worldwide,	affecting	billions	
of	people	and	contributing	to	pain,	infections,	and	tooth	loss.	This	global	issue	is	prevalent	across	all	age	
groups,	 with	 low-	 and	 middle-income	 countries	 being	 particularly	 impacted	 due	 to	 limited	 access	 to	
dental	 care.	 The	 consequences	 of	 untreated	 caries	 extend	 to	 diminished	 quality	 of	 life,	 school	
absenteeism,	 and	 economic	 strain.	 Public	 health	 strategies,	 including	 fluoride	 use,	 oral	 hygiene	
promotion,	 increased	access	to	care,	and	addressing	dietary	risk	factors,	are	essential	to	mitigating	this	
burden. 
	
Keywords:Dental	caries,	Public	health,	Oral	hygiene,	Fluoride,	Access	to	care.	
 
 

INTRODUCTION	
Dental	 caries,	 commonly	known	as	 tooth	decay	or	 cavities,	 is	 one	of	 the	most	prevalent	 and	neglected	
global	health	 issues.	Affecting	 individuals	across	all	age	groups,	untreated	dental	caries	not	only	causes	
pain	 and	 discomfort	 but	 also	 leads	 to	 more	 serious	 oral	 health	 complications,	 including	 tooth	 loss,	
infections,	 and	 systemic	 conditions.	 Despite	 being	 preventable	 and	 treatable,	 untreated	 dental	 caries	
remains	a	significant	public	health	burden,	especially	in	low-	and	middle-income	countries	where	access	
to	dental	care	is	limited.[1-4]	
	

Worldwide,	billions	of	people	suffer	from	the	consequences	of	untreated	dental	caries,	making	it	a	leading	
cause	of	 oral	 health	morbidity.	 The	 socioeconomic	 impact	 of	 dental	 caries	 is	 profound,	 contributing	 to	
school	absenteeism,	reduced	work	productivity,	and	financial	strain	due	to	the	high	costs	of	dental	care.	
This	article	examines	the	global	and	national	perspectives	on	the	public	health	burden	of	untreated	dental	
caries,	discusses	current	trends	and	challenges,	and	highlights	potential	public	health	strategies	aimed	at	
reducing	its	impact.	
 

Understanding	Dental	Caries	[4-7]	
1.	Definition	and	Development	of	Dental	Caries	
Dental	 caries	 is	 a	 progressive	 disease	 caused	 by	 the	 breakdown	of	 tooth	 enamel	 due	 to	 the	 acidic	 by-
products	 of	 bacterial	 metabolism.	 The	 condition	 begins	 when	 bacteria	 in	 the	 mouth,	 particularly	
Streptococcus	mutans 	 and	 Lactobacilli ,	metabolize	 sugars	 and	 carbohydrates	 from	 food,	 producing	
acids	 that	 demineralize	 the	 tooth	 enamel.	 Over	 time,	 this	 demineralization	 leads	 to	 the	 formation	 of	
cavities.	
	
Dental	 caries	 can	affect	 all	 tooth	 surfaces,	 including	 the	 enamel,	 dentin,	 and	pulp.	 If	 left	 untreated,	 the	
decay	 can	 spread	 deeper	 into	 the	 tooth,	 leading	 to	 pulpitis	 (inflammation	 of	 the	 tooth	 pulp),	 abscess	
formation,	and,	ultimately,	tooth	loss.	Untreated	caries	is	associated	with	several	oral	and	systemic	health	
complications,	emphasizing	the	need	for	timely	treatment.	
2.	Risk	Factors	for	Dental	Caries	
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Dental	caries	 is	a	multifactorial	disease	 influenced	by	various	biological,	behavioral,	and	environmental	
factors:	

• Diet:	 Frequent	 consumption	 of	 sugary	 foods	 and	 beverages	 significantly	 increases	 the	 risk	 of	
dental	 caries.	 Sugars	 provide	 a	 substrate	 for	 bacteria,	 leading	 to	 acid	 production	 and	
demineralization	of	enamel.	

• Oral	Hygiene:	Poor	oral	hygiene	practices,	such	as	inadequate	brushing	and	flossing,	allow	the	
accumulation	of	plaque,	a	sticky	biofilm	of	bacteria	that	contributes	to	tooth	decay.	

• Fluoride	Exposure:	 Fluoride	plays	 a	 crucial	 role	 in	 preventing	dental	 caries	 by	 strengthening	
enamel	 and	 promoting	 remineralization.	 Inadequate	 fluoride	 exposure,	 whether	 through	
drinking	water,	toothpaste,	or	professional	treatments,	increases	the	risk	of	caries.	

• Socioeconomic	Status:	Individuals	from	lower	socioeconomic	backgrounds	are	at	higher	risk	for	
untreated	 dental	 caries	 due	 to	 limited	 access	 to	 dental	 care,	 lower	 health	 literacy,	 and	 poor	
dietary	habits.	

• Access	 to	 Dental	 Care:	 Limited	 access	 to	 preventive	 and	 restorative	 dental	 services	 is	 a	
significant	contributor	to	the	global	burden	of	untreated	dental	caries,	particularly	 in	rural	and	
low-income	areas.	

 
Global	Burden	of	Untreated	Dental	Caries	[7-10]	

1.	Prevalence	and	Incidence	of	Dental	Caries	
Dental	caries	is	the	most	common	non-communicable	disease	(NCD)	globally,	affecting	approximately	3.5	
billion	people,	 according	 to	 recent	estimates.	The	prevalence	of	untreated	caries	 in	permanent	 teeth	 is	
highest	in	adults,	with	nearly	2.5	billion	people	affected	worldwide.	The	burden	is	equally	substantial	in	
children,	with	 untreated	 caries	 in	 deciduous	 (primary)	 teeth	 affecting	more	 than	 530	million	 children	
globally.	

• Regional	Variations:	The	burden	of	dental	caries	varies	by	region,	with	low-	and	middle-income	
countries	bearing	the	brunt	of	the	disease.	In	sub-Saharan	Africa	and	Southeast	Asia,	untreated	
dental	 caries	 is	 widespread,	 with	 limited	 access	 to	 preventive	 care	 and	 dental	 services	
exacerbating	the	problem.	In	contrast,	high-income	countries	tend	to	have	better	access	to	dental	
care,	but	untreated	caries	remains	a	significant	issue	among	underserved	populations.	

• Age	Distribution:	Dental	caries	affects	individuals	at	every	stage	of	life,	from	early	childhood	to	
old	age.	 In	 children,	untreated	caries	 in	deciduous	 teeth	 can	 lead	 to	pain,	difficulty	eating,	 and	
poor	nutrition,	while	in	adults,	untreated	caries	in	permanent	teeth	can	result	in	tooth	loss	and	
diminished	quality	of	life.	

	
2.	Impact	of	Untreated	Dental	Caries	on	Quality	of	Life	
The	consequences	of	untreated	dental	caries	extend	beyond	oral	health,	affecting	general	well-being	and	
quality	of	life.	Individuals	with	untreated	caries	often	experience:	

• Pain	 and	 Discomfort:	 Toothache	 is	 one	 of	 the	 most	 common	 symptoms	 of	 untreated	 dental	
caries,	 leading	 to	difficulty	eating,	 sleeping,	and	concentrating.	Persistent	pain	can	significantly	
impair	 an	 individual's	 daily	 functioning,	 particularly	 in	 children,	who	may	miss	 school	 due	 to	
dental	pain.	

• Nutritional	 Deficiencies:	 Dental	 caries	 can	 affect	 chewing	 ability,	 leading	 to	 poor	 dietary	
choices	 and	malnutrition.	 Children	with	 untreated	 caries	may	 avoid	 certain	 foods	due	 to	 pain,	
resulting	in	inadequate	intake	of	essential	nutrients	needed	for	growth	and	development.	

• Speech	and	Self-Esteem	 Issues:	 Severe	 dental	 caries	 can	 lead	 to	 tooth	 loss,	which	 can	 affect	
speech	 and	 self-confidence.	 Individuals,	 particularly	 adolescents	 and	 adults,	 may	 experience	
embarrassment	 due	 to	 visible	 decay	 or	 missing	 teeth,	 leading	 to	 social	 isolation	 and	
psychological	distress.	

• School	and	Work	Absenteeism:	In	children,	dental	pain	and	infection	are	significant	causes	of	
school	 absenteeism,	 affecting	 their	 educational	 attainment.	 Similarly,	 adults	 with	 untreated	
caries	may	miss	work	due	to	pain	or	dental	appointments,	 leading	to	reduced	productivity	and	
financial	strain.	

	
3.	Economic	Burden	of	Untreated	Dental	Caries	
The	 economic	 impact	 of	 untreated	 dental	 caries	 is	 substantial,	 both	 for	 individuals	 and	 healthcare	
systems.	The	direct	costs	of	treating	dental	caries,	including	fillings,	crowns,	root	canals,	and	extractions,	
are	high.	In	countries	where	dental	care	is	not	covered	by	national	health	insurance,	individuals	may	face	
significant	out-of-pocket	expenses.	



 
The Public Health Burden of Untreated Dental Caries: Global 
and National Perspectives 

 235 

• Direct	Costs:	The	global	cost	of	dental	treatment,	including	caries-related	services,	is	estimated	
to	 exceed	 $356	 billion	 annually.	 These	 costs	 are	 disproportionately	 higher	 in	 high-income	
countries	due	to	the	increased	use	of	advanced	dental	technologies	and	restorative	treatments.	

Indirect	Costs:	Indirect	costs	include	lost	productivity	due	to	absenteeism	from	work	or	school,	as	well	
as	 the	 long-term	 consequences	 of	 untreated	 caries,	 such	 as	 tooth	 loss	 and	 the	 need	 for	 dentures	 or	
implants.	 In	 low-	 and	middle-income	 countries,	 the	 indirect	 costs	 of	 untreated	 dental	 caries	 are	 often	
higher	than	the	direct	costs,	as	individuals	are	less	likely	to	seek	early	treatment.	
 
National	Perspectives	on	the	Burden	of	Untreated	Dental	Caries	[1,3,11]	

1.	High-Income	Countries	
In	high-income	countries,	such	as	those	in	North	America	and	Europe,	dental	care	systems	are	relatively	
well-developed,	 with	 greater	 access	 to	 preventive	 services,	 fluoride	 exposure,	 and	 education	 on	 oral	
hygiene.	 Despite	 this,	 untreated	 dental	 caries	 remains	 a	 significant	 public	 health	 issue,	 particularly	 in	
underserved	 populations,	 including	 low-income	 individuals,	 racial	 and	 ethnic	 minorities,	 and	 rural	
residents.	

• Disparities	 in	 Care:	 Even	 in	 countries	 with	 advanced	 healthcare	 systems,	 socioeconomic	
disparities	persist	in	access	to	dental	care.	In	the	United	States,	for	example,	dental	caries	is	more	
prevalent	among	children	from	low-income	families,	as	they	are	less	likely	to	receive	preventive	
dental	 services,	 such	 as	 sealants	 and	 fluoride	 treatments.	 Additionally,	 rural	 residents	 face	
challenges	 in	 accessing	 dental	 care	 due	 to	 geographic	 barriers	 and	 shortages	 of	 dental	
professionals.	

• Aging	Populations:	 In	many	high-income	countries,	the	aging	population	is	a	growing	concern	
for	 oral	 health.	 Older	 adults	 are	more	 likely	 to	 experience	 untreated	 dental	 caries	 due	 to	 dry	
mouth	 (xerostomia)	 caused	 by	 medications,	 reduced	 dexterity	 for	 oral	 hygiene,	 and	 limited	
access	to	affordable	dental	care	in	long-term	care	facilities.	

	
2.	Low-	and	Middle-Income	Countries	(LMICs)	
The	burden	of	untreated	dental	 caries	 is	particularly	high	 in	 low-	and	middle-income	countries,	where	
access	to	dental	care	is	limited,	and	public	health	infrastructure	is	underdeveloped.	In	many	LMICs,	dental	
services	 are	 primarily	 available	 in	 urban	 centers,	 leaving	 rural	 populations	with	 little	 to	 no	 access	 to	
preventive	or	restorative	care.	

• Cultural	and	Economic	Barriers:	In	some	regions,	cultural	beliefs	and	lack	of	awareness	about	
oral	health	contribute	to	the	neglect	of	dental	care.	Economic	barriers,	including	the	high	cost	of	
dental	 services	 and	 the	 absence	 of	 dental	 insurance,	 further	 prevent	 individuals	 from	 seeking	
care.	

• Rising	 Sugar	 Consumption:	 The	 increasing	 consumption	 of	 sugary	 foods	 and	 beverages	 in	
LMICs,	driven	by	globalization	and	urbanization,	is	contributing	to	the	rising	prevalence	of	dental	
caries.	In	countries	where	traditional	diets	were	once	low	in	sugar,	the	introduction	of	processed	
foods	has	led	to	a	significant	increase	in	caries	rates,	particularly	among	children.	

Limited	 Resources	 for	 Treatment:	 Many	 LMICs	 lack	 the	 resources	 and	 infrastructure	 to	 provide	
comprehensive	dental	care	to	their	populations.	As	a	result,	untreated	dental	caries	often	progresses	to	
advanced	stages,	leading	to	pain,	infection,	and	tooth	loss.	In	some	cases,	individuals	resort	to	traditional	
remedies	or	extractions	as	the	only	available	treatment.	
	
Public	Health	Strategies	 for	Addressing	 the	Burden	of	Untreated	Dental	Caries	
[12-15]	

Reducing	 the	 burden	 of	 untreated	 dental	 caries	 requires	 a	 comprehensive	 approach	 that	 includes	
prevention,	early	detection,	and	access	to	affordable	treatment.	Public	health	strategies	must	address	the	
root	 causes	 of	 dental	 caries,	 such	 as	 poor	 diet	 and	 inadequate	 oral	 hygiene,	 while	 also	 ensuring	 that	
individuals	have	access	to	the	necessary	dental	care	services.	
	
1.	Prevention	Through	Fluoridation	
Fluoride	 is	 one	 of	 the	 most	 effective	 tools	 for	 preventing	 dental	 caries.	 Fluoridation	 of	 public	 water	
supplies	has	been	 shown	 to	 significantly	 reduce	 the	 incidence	of	 caries	 in	both	 children	and	adults.	 In	
countries	with	widespread	water	fluoridation,	the	prevalence	of	dental	caries	is	lower	than	in	countries	
without	such	programs.	

• Water	 Fluoridation:	 Water	 fluoridation	 is	 a	 cost-effective	 public	 health	 intervention	 that	
benefits	entire	communities,	regardless	of	age	or	socioeconomic	status.	It	works	by	providing	a	
low	level	of	 fluoride	in	the	drinking	water,	which	helps	remineralize	tooth	enamel	and	prevent	
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decay.	 Despite	 its	 proven	 benefits,	 water	 fluoridation	 is	 not	 universally	 adopted,	 and	 some	
countries	have	faced	opposition	due	to	concerns	about	safety	and	individual	choice.	

• Topical	Fluoride:	In	areas	where	water	fluoridation	is	not	feasible,	alternative	fluoride	delivery	
methods,	 such	 as	 fluoride	 toothpaste,	 mouth	 rinses,	 and	 professionally	 applied	 fluoride	
varnishes,	 can	 help	 reduce	 the	 risk	 of	 caries.	 Public	 health	 campaigns	 promoting	 the	 use	 of	
fluoride	toothpaste,	especially	in	children,	are	essential	for	improving	oral	health	outcomes.	

	
2.	Promoting	Oral	Hygiene	Practices	
Good	 oral	 hygiene	 practices,	 such	 as	 regular	 brushing	 and	 flossing,	 are	 critical	 for	 preventing	 dental	
caries.	 Public	 health	 programs	 should	 focus	 on	 educating	 individuals	 about	 the	 importance	 of	 oral	
hygiene	and	providing	access	to	affordable	oral	care	products.	

• School-Based	Programs:	School-based	oral	health	programs	that	 teach	children	how	to	brush	
and	floss	properly	can	have	a	lasting	impact	on	their	oral	health.	In	addition	to	education,	these	
programs	 often	 provide	 free	 toothbrushes,	 toothpaste,	 and	 fluoride	 treatments	 to	 children	 in	
underserved	areas.	Such	programs	are	particularly	effective	in	reducing	the	prevalence	of	caries	
in	low-income	populations.	

• Community	 Outreach:	 In	 rural	 and	 underserved	 communities,	 mobile	 dental	 clinics	 and	
community	health	workers	can	provide	basic	oral	health	services	and	education.	These	programs	
can	help	reach	populations	that	may	not	have	regular	access	to	dental	care	and	raise	awareness	
about	the	importance	of	preventive	measures.	

	
3.	Expanding	Access	to	Dental	Care	
Ensuring	 that	 individuals	 have	 access	 to	 affordable	 dental	 care	 is	 essential	 for	 reducing	 the	 burden	 of	
untreated	dental	 caries.	 Public	 health	 policies	 should	 focus	 on	 expanding	 coverage	 for	 dental	 services,	
particularly	for	vulnerable	populations,	such	as	children,	low-income	individuals,	and	the	elderly.	

• Integrating	 Oral	 Health	 into	 Primary	 Care:	 Integrating	 oral	 health	 services	 into	 primary	
healthcare	 settings	 can	 help	 improve	 access	 to	 dental	 care.	 In	 many	 countries,	 oral	 health	 is	
treated	 separately	 from	 general	 health,	 which	 limits	 opportunities	 for	 early	 detection	 and	
treatment.	By	training	primary	care	providers	to	conduct	basic	oral	health	screenings	and	refer	
patients	to	dental	specialists,	more	individuals	can	receive	timely	care.	

• Public-Private	 Partnerships:	 Partnerships	 between	 governments,	 non-governmental	
organizations	 (NGOs),	 and	 the	 private	 sector	 can	 help	 improve	 access	 to	 dental	 care	 in	
underserved	areas.	These	partnerships	can	provide	funding	for	mobile	dental	clinics,	free	or	low-
cost	dental	services,	and	public	health	campaigns	aimed	at	preventing	dental	caries.	

	
4.	Addressing	Dietary	Risk	Factors	
Reducing	sugar	consumption	is	a	key	strategy	for	preventing	dental	caries.	Public	health	campaigns	that	
promote	healthy	 eating	habits	 and	 limit	 the	 intake	of	 sugary	 foods	 and	beverages	 can	help	 reduce	 the	
incidence	of	caries,	particularly	in	children.	

• Sugar	 Taxation:	 Several	 countries	 have	 implemented	 taxes	 on	 sugary	 beverages	 as	 a	 way	 to	
reduce	consumption	and	generate	revenue	for	public	health	programs.	Research	has	shown	that	
sugar	taxes	can	lead	to	a	significant	decrease	in	the	consumption	of	sugary	drinks,	which	are	a	
major	contributor	to	dental	caries.	

• Nutrition	 Education:	 Public	 health	 programs	 should	 include	 nutrition	 education	 that	
emphasizes	 the	 importance	 of	 a	 balanced	 diet	 low	 in	 sugar.	 Schools,	 community	 centers,	 and	
healthcare	 facilities	 can	 provide	 resources	 and	 guidance	 on	 healthy	 eating	 to	 help	 individuals	
make	informed	dietary	choices.	

 
CONCLUSION	

The	public	health	burden	of	untreated	dental	caries	is	a	significant	global	issue,	affecting	billions	of	people	
and	contributing	to	pain,	discomfort,	and	diminished	quality	of	life.	While	the	burden	is	felt	most	acutely	
in	 low-	 and	middle-income	 countries,	 high-income	 countries	 also	 face	 challenges	 in	 ensuring	 equitable	
access	to	dental	care.	
Preventing	and	treating	dental	caries	requires	a	multifaceted	approach	that	includes	promoting	fluoride	
use,	 improving	 oral	 hygiene	 practices,	 expanding	 access	 to	 affordable	 dental	 care,	 and	 addressing	 the	
dietary	factors	that	contribute	to	caries.	Public	health	strategies	must	prioritize	vulnerable	populations,	
such	 as	 children,	 low-income	 individuals,	 and	 rural	 residents,	 to	 reduce	 disparities	 in	 oral	 health	
outcomes.	
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By	investing	in	preventive	measures	and	ensuring	that	individuals	have	access	to	timely	and	affordable	
treatment,	 we	 can	 significantly	 reduce	 the	 global	 burden	 of	 untreated	 dental	 caries	 and	 improve	 the	
overall	health	and	well-being	of	populations	worldwide.	
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