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Dental caries in preschoolers from Chile

Dental caries in preschoolers from communes
with fluoridated and non-fluoridated public water
supplies in Chile
Cárie dentária em pré-escolares de comunidades com e sem
fluoretação de agua no Chile

Abstract
Purpose: To determine the prevalence and severity of dental caries in three- to five-year-old
preschool children from two communes in Chile: one with a fluoridated public water supply
and the other with a non-fluoridated public water supply.
Methods: Study design: Cross-sectional observational study. The sample was composed of 200
children from three to five years old, with good general health, of low socioeconomic status,
attending four kindergarten schools of the Metropolitan Region of Santiago, Chile. Two schools
were located in the commune of Maipú, which does not have fluoridated public water, and two
schools were located in the commune of Peñalolen, which has had fluoridated public water
since 1996, at a fluoride concentration of 0.6 mg/L. The WHO (World Health Organization)
methodology was used to measure the percentage of caries-free children, and the dmft index
was used to measure the severity of the disease.
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Results: The results showed that 24% of the children in Maipú were caries free, compared to
55% in Peñalolen. The dmft index was 3.38 and 1.84 in Maipú and Peñalolen, respectively.
These indices increased with age.
Conclusion: The prevalence and severity of dental caries in three- to five-year-old preschoolers
were higher in Maipú, the commune with non-fluoridated water, than in Peñalolen, the commune
with fluoridated water.
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Resumo
Objetivo: Determinar a prevalência e severidade da doença cárie dentária em crianças préescolares de 3 a 5 anos de idade em creches no Chile, localizadas em uma comunidade
sem fluoretação da água de abastecimento público e em outra comunidade com agua
fluoretada.
Metodologia: Delineamento do estudo: observacional, transversal. A amostra foi composta
por 200 crianças de 3 a 5 anos, com boa saúde geral, pertencentes a baixos estratos sociais,
de quatro creches da Região Metropolitana de Santiago, dois do município de Maipú sem
fluoretação da água de abastecimento público e duas do município de Peñalolén com
fluoretação desde 1996, com concentração de flúor de 0,6 mg/L. A metodologia da OMS
foi utilizada para o registro da percentagem de crianças livres de cárie e o índice cpod foi
usado para medir a severidade da doença.
Resultados: A porcentagem de crianças livres de cárie foi de 24% em Maipú e 55% em
Peñalolén, com índice cpod de 3,38 e 1,84, respectivamente. Estes resultados aumentaram
com a idade.
Conclusão: A prevalência e severidade da cárie dentária em pré-escolares de 3 a 5 anos
em Maipú (agua não fluoretada) foram superiores aos observados em Peñalolén (água
fluoretada).
Palavras-chave: Cárie dentária; índice cpod; flúor; pré-escolares

Correspondence:
Ismael Yévenes
Department of Chemistry, Dental School
University of Chile
Sergio Livingstone (ex-Olivos) 943, Independencia
Santiago – Chile
E-mail: iyevenes@odontologia.uchile.cl

Received: July 20, 2009
Accepted: February 8, 2009

20

Rev. odonto ciênc. 2010;25(1):20-24

Yévenes et al.

Introduction

Methods

Dental caries is an infectious, polymicrobial, localized,
progressive, and transmissible disease, which affects the
hard tissues of teeth and constitutes a serious public health
problem for industrialized and developing countries (1).
The most efficient public method to prevent and control
dental caries is water fluoridation (2). Fluoride (F-), has the
ability to reduce the incidence of dental caries and reverse
the progression of incipient lesions. The incorporation of
fluoride in drinking water began in 1945 and 1946 in the U.S.
and Canada, changing the concentration of this component in
four communities (3,4). The implementation of this measure
was an important factor in caries decline and its severity,
which was also observed in other economically developed
countries (1).
In 1986 the WHO (World Health Organization) stated that
fluoride modifies the tooth structure and shape and increases
the resistance of the enamel, reducing the risk for developing
dental caries. At present, many studies support the use of
fluoride for preventive and therapeutic purposes (3,5,6).
In Chile, water fluoridation has been in implementation
stage since 1953, in a continuous way in several parts of
the country, and it has been considered a national project
since 1984 (7).
Information of dental health in preschool children at a national
level in Chile is limited. A report conducted in 2003 on
bottle-caries in preschool children between 2 to 4 years old,
attending institutions of the board of the National Gardens
(JUNJI) of the Santiago Metropolitan Region, found that
33.7% of children were affected by dental caries (8). More
recently, in 2007, the Chilean Health Ministry (MINSAL)
conducted a study on oral health of preschool children
between 2 to 4 years old in the Santiago Metropolitan Area
and found that 83% of the 2 year-old children did not present
a history of dental caries, while at the age of 4 years old, the
percentage of caries-free children decreased to 52% (9).
The purpose of this study was to record the prevalence and
severity of dental caries in 3-5 year-old preschool children
attending four kindergarten schools in Chile, two of them
located in Maipú commune, without F- in the water supply,
and two schools located in Peñalolén commune, which has
fluoridated water supply since 1996 at a concentration of
0.6 mg/L. It is relevant to mention that both municipalities
have a public program to promote oral health for children
in the group-age of 3-5 years old, which is based on health
education and supervised tooth brushing by their teachers.

Study design and sample

Table 1. Distribution of the study
population by kindergarten schools,
commune, age and sex.

Commune
Maipú
Peñalolen

The study design was observational, cross-sectional. The
sample was composed by 200 children attending four
kindergarten schools belonging to the board of the National
Gardens (JUNJI) of the Santiago Metropolitan Region,
Chile. Two schools were located in the commune of Maipú
and two schools in the commune of Peñalolen. From each
kindergarten school, 50 children between 3 and 5 years
old were selected. The parents of all children accepted to
participate in the study and signed an informed consent
form. The inclusion criteria were: children with good general
health, residents in the Maipú and Peñalolen communes
of the Santiago Metropolitan Region. The exclusion
criteria comprised those children who have changed their
commune of residence throughout their lives. The CASEN
survey (Social Economic Characterization Survey) – 2003,
indicated that the target population had low socioeconomic
status, with a poverty percentage of 10.5% for the districts
Maipú and 16.7% for Peñalolen.
Data were collected from a total 100 children residents
of the non-fluoridated commune of Maipú (n=45%, 3
years-old; n=44%, 4 years-old; 11%, 5 years-old) and 100
children living in the fluoridated commune of Peñalolen
(n=47%, 3 years-old; n=45% 4 years-old; 8%, 5 yearsold) (Table 1). For calculation, the age of the children
was considered as completed years from the date of the
examination, i.e., for a 3 year-old child was considered the
age from 3 years and 0 months until 3 years, 11 months and
30 days.
Clinical evaluation
To record the caries prevalence and the number of cariesfree children, we used the WHO methodology described in
the Health Survey Basic Methods, 4th edition, Geneva, 1997,
for epidemiological studies (10). The dmft index was used
to determine the frequency of decayed (d), filled (f) and
missing (m) teeth by dental caries in primary teeth.
The examiners were trained by the project advisor in
relation to the forms, codes and diagnostic criteria used
in the present study. The calibration for caries diagnosis
was performed in the kindergarten school “Prof. Dr. Emilio
Navarro Morales” of the Jose Joaquin Aguirre Hospital.
The statistical calibration study showed Kappa of 0.87
for inter-examiner agreement and 0.93 for intra-examiner
agreement.

Age (Years)

Sex (%)

Total
(n)

3

4

5

Male

Female

Pequeños Exploradores

50

22

24

4

48

52

Emanuel

50

23

20

7

48

52

Nido de Cóndores

50

23

23

4

54

46

Mundo de Niños

50

24

22

4

44

56

200

92

89

19

50.5

49.5

Kindergarten School
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The oral examination was performed in the classroom,
placing the child lying on a desk. The teeth were examined
under artificial light and using a clinical mirror. Before
clinical examination, the child’s oral hygiene was performed
with tooth brushing.
Data were analyzed by Statistic 4.5 software (StatSoft, Tulsa,
USA) with Student’s t-test and analysis of variance at a 0.05
significance level and 95% confidence interval.

and 55% in the group of 3 year-old and 57.8% and 38.46% in
4 year-old children, respectively. For the group of 5 year-old
children, 33.3% of the male children were caries-free while
20% of the girls had such condition. However, no significant
difference in frequency of caries-free subjects was observed
regarding sex (P>0.05).
Table 4 describes the history of caries measuring the dmft
index according to age. In Maipú the dmft index was higher
in children of 5 years (4.63), followed by the 3 year-old
children, with dmft index of 3.37, and then the group of
4 years of age (dmft index = 3.06). The group of 5 years
showed the highest rate of decayed teeth (D) (P<0.05),
but the average filled teeth (F) and teeth with indication of
extraction for caries (M) showed no significant difference
between groups. For the commune Peñalolen the lowest dmft
index was observed in 3 year-old children (1.12); groups 4
and 5 years of age had higher dmft values, 2.51 and 2.25,
respectively, without statistically significant difference. The
highest rate of caries was presented by children 5 years old
(P<0.05).
Table 5 shows the dmft index distribution by sex. The
difference between girls and boys was higher in Peñalolen
than in Maipú, but with no conclusive data. The overall dmft
index was 3.38 for the municipality of Maipú and 1.84 for
Peñalolen (P<0.05).

Results
Table 2 shows that in the commune of Maipú 24% of the
examined children were caries-free. The group of 3 years
old and 4 years old showed similar results, 27% and 25%
caries-free, respectively, while the group of 5 years old had
9% caries-free subjects.
In Peñalolen a total of 55% were caries-free. The 3 year-old
children had the highest percentage of caries-free (65.9%),
followed by 4 year-old (46.6%) and 5 year-old children
(37.5%), with no difference between age groups (P>0.05).
Table 3 shows the distribution of caries-free children by
age and gender. A clear trend was not observed in the
relationship between sex and percentage of caries-free
in Maipú (P>0.05). For the 3 and 4 year-old groups in
Peñalolen, females showed higher values than males, 74%
Table 2. Distribution of caries-free
children from Maipú and Peñalolen
by age.

Caries-Free
Sample
45
44
11
100

Age
(Years)
3
4
5
Total

Maipú
n
%
12 26.6
11
25
1
9
24
24

Caries-Free Peñalolen
Sample
n
%
47
31 65.9
45
21 46.6
8
3
37.5
100
55
55

Table 3. Percentage of caries-free children from Maipú and Peñalolen by age and sex.
Sex
Male
Female
Total

3 years
Total
n
%
26
7
26.9
19
5
26.3
45
12 26.6

Maipu
4 years
Total
n
%
18
4
22.2
26
7
26.9
44
11
25

5 years
Total
n
%
8
1
12.5
3
0
0
11
1
9

3 years
Total
n
%
20
11
55
27
20
74
47
31 65.9

Peñalolen
4 years
Total
n
%
26
10 38.4
19
11 57.8
45
21 46.6

Total
3
5
8

5 years
n
%
1
33.3
1
20
2
25

Table 4. History of caries in 3, 4 and 5 year-old children from Maipú and Penalolen. dmft index mean and standard deviation (SD) values.
Age
years)
3
4
5
Total

d
2.97
2.56
4.36
3.29

m
0.15
0.15
0.0
0.1

Maipú
f
0.24
0.34
0.27
0.28

Table 5. Caries history by gender in 3,
4 and 5 year-old children from Maipú
and Penalolen. dmft index mean and
standard deviation (SD) values.
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dmft
3.37
3.06
4.63
3.38

SD
3.00
2.98
3.23
3.02

Sex
Male
Famale
Total

d
1.06
1.77
1.87
1.46

m
0
0.08
0
0.04

Maipú
dmft
3.42
3.33
3.38

SD
3.23
2.82
3.02

Peñalolen
f
0.04
0.64
0.37
0.34

dmft
1.12
2.51
2.25
1.84

Peñalolen
dmft
SD
2.53
2.85
1.17
1.87
1.84
2.46

SD
2.14
2.65
2.31
2.46
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Discussion
Caries Prevalence
The presents study showed a significant decrease in the
caries indicators compared to previous studies. The study
by Urbina et al., Metropolitan Region – 1996, described
a prevalence of 12.6% of caries-free children at 6, 8 and
12 years old (11). Subsequently, the survey by the Chilean
Health Ministry in 2004-2005 (12), which assessed the
impact of water fluoridation in the Santiago metropolitan
area, 23.7% were caries-free for the same age-range of the
present study and 24.2% for 6-8 year-old children.
The present findings showed that 24% of the children 3 to
5 years old were caries-free in Maipú (without fluoridated
water) and 55% in Peñalolen (fluoridated since 1996). The
frequency of caries-free in Maipú was similar to the results
reported by Guerrero et al., in 1997, for a population of
the South Santiago metropolitan area, where 25.9% of
the children were caries-free (13). Weason et al., in 2005,
reported a history of caries of 80.4% for children of 4 to 6
years old, in the city of Concepción, also without fluoride
in the public water supply (14).
The values recorded in Peñalolen correspond to those
described by Fields, in 2009, for a preschool population
of the commune of Peñaflor, also fluoridated since 1996,
which had 43.2% caries-free for children 3 to 5 years
old and a slight decline in this indicator with increasing
age (15). However, similarly to the aforementioned work,
the present study does not supply evidence that differences
exist between age groups.
Compared to studies in Latin-America, the percentage of
children caries-free in Peñalolen was greater than those
found in other countries. A study in Brazil, in 2004,
showed a high prevalence of dental caries in children
of 5 years old (60%), which increased in older age
groups (16). Also, in Joao Pessoa, Paraíba, Brazil, the
presence of caries-free children in the age group of 3-5 years
old was 13.9% (17).
Similarly, a national study realized in Colombia in 2000
to assess the impact of the consumption of fluoridated salt
showed 45.2% caries-free (18). In Cordova, Argentina,
whose natural fluoride in the water has concentrations
ranging from 0.8 to 1.0 ppm, 38% of the examined children
were caries-free (19). In Europe, the percentage of children
free of caries is lower. In England, 39.4% of the children
aged 5 to 6 years old had a history of caries in dentin (20).
An oral health survey in Spain, in 2007, found a prevalence
of 17.4% of caries in preschool children of 3 years old and
26.2% for those of 4 years old (21). Such differences can
be attributed to cultural, social and technical aspects related
to the population.
In 2001, James et al. (22) compared the experience of
dental caries in non-fluoridated and fluoridated communities
over 11 years, in children 5 to 11 years old in the state of
Tennessee, USA. That study found that the residents of the
fluoridated regions had 42% caries-free whereas in nonfluoridated this value was 35% (22). This result is similar

to the present findings, where there is a strong difference
between children from Maipú (23% caries-free) and from
Peñalolen (55%). Regarding the distribution of caries-free
by sex, the work of 1996 (11) showed in children 6-8 years
old that females had a higher value (14%) than males (11%).
In the same age range, the 2004 study described that 26% of
male children and 23.3% of girls were caries-free (12). The
frequency of caries-free for the total sample of the present
study was 44% of girls and 34% of boys, but there was no
background to establish a significant relationship.
Caries Severity
The history and severity of dental caries were quantified by
the dmft index. The municipality of Maipú showed a dmft
index of 3.38for children 3 to 5 years old, which is a lower
value than described by Urbina in 1996 (11) for children
6 to 8 years old (4.29) in the metropolitan area when the
program of fluoridation of the public water supply was not
yet implemented, and lower than the dmft 4.8 described by
Weason, in Concepción, in 2005 (14). However, these figures
are higher than that found in Joao Pessoa, Brazil (dmft 2.38),
where no fluoridated public water supply was available (17).
In Maipú the breakdown of the dmft index yielded a value of
3.29 for the component “d”, 0.15 for “m” and 0.28 for “f”,
i.e., the strong contribution to the overall dmft index was
by caries and the lowest contribution was from the filled
teeth component. This may be due to the exclusion of the
population of 3 to 5 years old in the current public dental
care program, named the AUGE program, which ensures the
care of children between 6 and 12 years of age.
The results for the commune of Peñalolen are slightly lower
for the history and caries severity than that described by
Campos (15) for Peñaflor (dmft index=2.11). In the present
study, the total dmft index was 1.84 for the 3-5 years old
children, but the proportion of “d” was 1.46, “m” was 0.04,
and “f” was 0.34, which were equivalent to the values
described by Campos (d=1.84, m=0.06 and f=0.21).
Compared with international studies, these reports are
similar to those found by Montero et al., in Venezuela, in
2007 (23). Conversely, in Campeche, Mexico, teenagers
between 13 and 16 years old had an average DMFT index
of 7.3 (24). These differences can be due to the fact that
history and severity of dental caries increases with age of
the child, because of the increased exposure to risk factors.
The distribution of the history and severity of caries by sex
in Maipú and Peñalolen showed that the dmft index values
were lower in girls than in boys. However, there was no
significant statistical evidence to establish a relationship.
The study by Campos (15) and the MINSAL work in 2004
showed similar results (12).

Conclusions
The prevalence and severity of dental caries in 3 to 5 yearold children from the non-fluoridated commune of Maipú
were higher than in children from the fluoridated commune
of Peñalolen.
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