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Desigualdades territoriales en salud bucal infantojuvenil: el caso de Biobío y Ñuble como 
factores de riesgo en Chile
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Health equity requires drawing attention to neglected territories. The physical infras-
tructure, services, and public policies in each area shape conditions that either increase 
or reduce exposure to risks and influence collective response. A territory, recognized as a 
key axis of inequality in relation to childhood and adolescent caries,1 often concentrates 
deprivation and restricts access to preventive resources, as Watt and Sheiham noted in 
1999.2 In Chile, the Ñuble and Biobío regions have historically shown poor indicators of 
child and adolescent oral health, as analyzed below.
Danke et al.,3 report that, between 2012 and 2019, the Health Services of Arauco, Biobío, 
Concepción, Talcahuano, and Ñuble recorded prevalences of caries-free 6-year-old 
children below 25%, compared with a national average of 35.4%. In Arauco, the figure was 
only 17.7%, with no significant improvement over time.

On the other hand, in the national diagnosis by macro-zones, Soto et al.,4 report that zone 
3 (which includes the Biobío and Ñuble Regions) presents the worst national indicators, 
with 75.5% of six-year-old children having a history of caries (p=0.003) and a dmft index 
of 4.30 (p< 0.005). The study also reports the greatest need for restorative treatments (an 
average of 2.39 teeth; p=0.002) and the highest prevalence of dental emergencies (21.9%; 
p<0.001).

In the study by Espinoza-Espinoza et al.,5 the critical situation of children's oral health 
in the Biobío Region (including the current territory of Ñuble, prior to its administrative 
separation) is confirmed, with a caries prevalence of 63%, significantly higher than the 
national average of 49% (p<0.001). Likewise, the severity indices dmft (3.51) and DMFT 
(2.09) were the highest in the country, exceeding the national averages of 2.48 and 1.55, 
respectively (p<0.001 for both cases).
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Category	 Indicator	 Age group	 Biobío/	 National	 Year		  Source

			   Ñuble	 average 

Prevalence 	 Caries-free 	 6 years old	 23.0%	 35.4%	 2022	 Danke et al.3

of caries	 children (%)
	 Prevalence 	 6 years old	 75.5%	 70.3%	 2014	 Soto et al.4

	 of caries (%)
	 Prevalence 	 Schoolchildren	 63.0%	 49.0%	 2021	 Espinoza-Espinoza et al.5

	 of caries (%)	 (4–14 years old)

Severity	 dmft index	 6 years old	 4.30	 3.71	 2014	 Soto et al.4

indices	 dmft index	 Schoolchildren	 3.51	 2.48	 2021	 Espinoza-Espinoza et al.5

		  (4–14 years old)
	 DMFT index	 Schoolchildren	 2.09	 1.55	 2021	 Espinoza-Espinoza et al.5

		  (6–14 years old)
	 DMFT index	 12 years old	 2.07	 1.90	 2021	 Ulloa et al.7

Table 1. 
Comparison of child and adolescent oral health indicators between Biobío/Ñuble
and the national average of Chile.

Note: dmft: rate of decayed, missing (extracted), or filled primary teeth. DMFT: rate of decayed, missing, or filled 
permanent teeth. “Schoolchildren” refers to the age range reported in each study (approximately 4–14 years). Data 
are from regionally or nationally representative cross-sectional studies. The years correspond to the date of data 
collection or publication, as reported by the authors.

Beyond the individual: the weight of the 
territory

Even after controlling for multiple individual 
factors such as age, socioeconomic status, 
oral hygiene practices, and consumption of 
sugary drinks, residence in Biobío–Ñuble is 
identified as an independent determinant of 
increased risk of childhood caries.  
Hoffmeister et al.,6 reported that living in 
this area was associated with an adjusted 
prevalence ratio of 1.65 (95% CI: 1.10–2.47) in 
two-year-olds and 1.44 (95% CI: 1.18–1.75) in 
four-year-olds, compared with the Aysén-
Magallanes area, selected as the reference for 
having the lowest national caries prevalence. 
These results reinforce the hypothesis 
that territory itself, and not only individual 
characteristics, constitutes a structural axis 
of inequality in early oral health in Chile. 

Taken together, the available evidence high-
lights the need to incorporate the territorial 
dimension into the analysis of inequities 
in childhood oral health. Aravena-Rivas  et 
al.,7 in a national study of more than 112,000 
schoolchildren, showed that 14% of the total 
variability in the DMFT and dmft indices was 
explained by differences between munici-
palities (VPC = 0.14). 

At the individual level, belonging to a house-
hold in extreme poverty was associated 
with a 17% increase in the DMFT and dmft 
indices (PR = 1.17), after adjusting for age, sex, 
and rurality. Similarly, Monsalves  et al.,8 in a 
study of 2,275 preschool children across 13 
municipalities of the Metropolitan Region, 
found that living in rural areas tripled the 
prevalence of untreated caries (PR=3.0) com-
pared with urban areas. 
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However, when structural indicators such 
as the Community Human Development 
Index, school type, and family income were 
included, the variance attributable to ter-
ritory was drastically reduced, suggesting 
that geographic inequalities in caries are 
largely the result of gaps in social invest-
ment and community development. 
This finding is especially relevant for inter-
preting the persistent disparities observed 
in regions such as Biobío and Ñuble. The 
association between territorial residence 
and a higher caries prevalence persists 
beyond early childhood and extends into 
later stages of development, as evidenced 
among 12-year-old children in the Biobío 
Region. 

In this age group, the DMFT index reaches 
2.07, exceeding the national average of 
1.9, as reported by Ulloa et al.9 Their stu-
dy projects that implementing a water 
fluoridation program in the region would 
reduce caries prevalence by 15%, decrease 
the average number of dental visits from 
5.07 to 4.75 per child, and lower the need for 
invasive interventions. From an economic 
standpoint, the intervention is estimated 
to be not only effective for public health 
but also cost-effective, generating savings 
in dental care, transportation, and lost 
workdays. 

Collectively, this evidence highlights the im-
portance of understanding the epidemiolo-
gical impact of territorial residence, to deter-
mine, at a causal level, what fraction of oral 
health damage can be attributed to place of 
residence.

Towards a territorial agenda for oral health 
research

The scarcity of studies analyzing territo-
rial influences on children's oral health 
through robust methodological approa-
ches is consistent with the lack of updates 
to the National Oral Health Survey, whose 
last edition dates back to 2007. As a result, 
current indicators derive from fragmented, 
non-standardized studies or rely on out-
dated data. 

This gap limits a comprehensive under-
standing of the factors that sustain terri-
torial inequalities, potentially biasing on-
going interventions and, unintentionally, 
exacerbating the "reverse equity" pheno-
menon described by Victora et al.10 In the 
context of Biobío and Ñuble, this implies 
that the benefits of universal oral health 
policies may initially concentrate among 
less vulnerable populations, thereby 
widening the very gaps such policies are 
intended to reduce.

Faced with this knowledge gap, it is essen-
tial to generate robust evidence to guide 
both research and intervention policies. 
Producing solid epidemiological knowledge 
on child and adolescent oral health in Biobío 
and Ñuble should be a strategic priority, 
consistent with the Chilean National Oral 
Health Plan 2018–2030.11 It is urgent to 
allocate resources to longitudinal studies 
that include both rural and urban areas, 
applying advanced statistical models to 
identify critical points of inequality and to 
estimate the health and economic impacts 
of preventive strategies. Research should 
be oriented not only toward describing 
phenomena, but also toward transforming 
realities and influencing health planning. 
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Achieving greater equity in oral health 
requires that authorities incorporate ter-
ritorial criteria when defining priorities, 
that regional universities lead relevant 
research, and that funding agencies ac-
tively promote the study of the social de-

terminants of territory.
Only through a solid territorial research 
and intervention agenda will it be possible 
to transform living in Ñuble or Biobío from 
a risk factor into a guarantee of the right 
to oral health equity.
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