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Introduction: dental caries is a chronic disease with a high prevalence in Spanish young children. A poor
oral hygiene, inadequate dietary habits and toothaches are frequent problems in our health district
based on a previous situation analysis of health. Our objective was to perform a cross-sectional descriptive study to assess the prevalence of dental caries in children aged 3 to 5 years in our health district.
Materials and methods: a dentist performed an oral and dental evaluation while a dental hygienist
collected data in children enrolled in years 1, 2 and 3 of preschool. The primary outcome was the presence of caries. The data were collected in individual forms and subsequently entered in a database
created with the software SPSS, which we also used to perform the descriptive analysis of the data.
Results: of the 150 children enrolled in preschool in our health district, we assessed 121 that attended
school on the day that we carried out the checkups (80.7%). We found caries in deciduous teeth in 46%
of children enrolled in year 1, 40.5% of children in year 2 and 77.3% of children in year 3, and in permanent teeth in 20.8% of children in year 3.
Conclusions: the prevalence of caries was much higher in our health district compared to the previously reported nationwide prevalence. We need to increase the preventive interventions targeted to
early childhood, especially in disadvantaged areas like our health district.

Resumen

Prevalencia de caries dental en escolares de educación infantil de una zona
de salud con nivel socioeconómico bajo

Palabras clave:
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Introducción: la caries dental es una enfermedad crónica, con elevada prevalencia en preescolares españoles. La falta de higiene, la alimentación inadecuada y las algias dentarias son problemas de salud
frecuentes en nuestra zona básica de salud según los resultados del análisis de situación de salud. El
objetivo de este trabajo es estudiar la prevalencia de caries dental en niños de tres a cinco años en
nuestra zona básica de salud mediante un estudio descriptivo transversal.
Material y métodos: se realiza la inspección bucodental por dentista y la recogida de datos por higienista dental en escolares de primer, segundo y tercer curso de Educación Infantil. La variable principal estudiada es la presencia de caries. Los datos son registrados en fichas individuales y volcados en
una base de datos elaborada en el programa SPSS, donde se realiza el análisis descriptivo de los mismos.
Resultados: de 150 niños escolarizados en educación infantil en la zona, se revisan 121 que acuden a
clase el día que se realiza la revisión (80,7%). En primer curso un 46% de los niños presentan caries, en
segundo un 40,5% y en tercero encontramos un 77,3% de niños con caries en dientes temporales y un
20,8% en definitivos.
Conclusiones: las cifras de caries en nuestra zona básica de salud son altas, muy superiores a los datos
nacionales. Es necesario aumentar las actividades preventivas en la primera infancia, en especial en las
zonas de menor nivel social como la nuestra.
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INTRODUCTION
Dental caries is a disease with a high prevalence
and constitutes one of the main public health
problems worldwide.1-4 It is the most frequent
form of dental disease and is considered the most
frequent reason for seeking dental care in every
age group.1,2 It is also the most frequent chronic
disease in childhood, with a high prevalence in
Spanish pre-schoolers. 5-7.
Caries is a multifactorial disease that stems from
the interaction of 3 main factors: the host (oral hygiene, saliva and tooth characteristics), the microbiota and its substrate (diet), which together have
an impact in the demineralization of dental hard
tissues.2,6,7.
The most recent studies support the key role
played by sugar in the development of dental caries. Sugars provide a favourable substrate for oral
cariogenic bacteria to thrive and generate enameldemineralising acids,8 leading to a dysbiosis with a
predominance of colonies of sugar-dependent
bacteria.9 The vast literature on dental caries
shows that free sugars are a necessary dietary factor in the development of tooth decay. At present,
there is a growing interest in research on the association of the most common risk factors, such as
dietary sugar intake, and noncommunicable diseases such as diabetes, obesity or caries. Dental
caries can be prevented by reducing the intake of
sugars, appropriate use of fluoride and the promotion of adequate oral hygiene. Most of the factors
involved in dental caries are modifiable, allowing
individuals and health and dental care professionals to make the necessary choices to prevent this
disease or reduce its severity.10
Historically, caries has been considered synonymous to cavities, which is incorrect, as cavities occur in the final stages of disease. White spot lesions are the first clinical sign of imbalance in the
enamel surface. Caries is a dynamic process, as
constant cycle of demineralization and remineralization is always unfolding at the tooth surface. If
caries is diagnosed in the early stages, it is possible
to stop or revert the process.1,6,7
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Multiple studies have found an association between the prevalence of caries and socioeconomic
status in both developing and developed countries. Children of lower socioeconomic levels tend
to have caries more frequently and of greater severity.6,11-14
Caries is more frequent in parents with tooth decay and gum problems.6,15 Dental care in children,
especially oral hygiene, are mainly dependent on
the health knowledge of parents.16,17 This issue is
important because it is known that children with
caries in the primary teeth will probably become
adults with multiple caries and restorations in the
permanent dentition.2,6,18
According to a report published by the World
Health Organization (WHO), 60% to 90% of schoolaged children and nearly 100% of adults worldwide have dental caries.3 The effects of oral and
dental disease in terms of pain, suffering, functional impairment and reduction in quality of life
are considerable and costly. The WHO estimates
that treatment for these diseases accounts for 5%
to 10% of the health expenditure in developed
countries, and that its costs exceed the available
resources in many developing countries. The high
costs of dental care could be avoided by implementing effective health prevention and promotion measures.2
As is the case of general health, there is a progressive social gradient for oral and dental diseases,
which worsen with decreasing socioeconomic status. This social gradient is a universal phenomenon
that affects the entire lifespan, from childhood
through old age, and nearly all oral and dental diseases to varying degrees, including dental caries,
periodontal disease and oral cancer. In 2008, the
WHO called attention to the underlying causes of
inequities highlighting so-called “social determinants”, that is, the circumstances under which
people are born, grow, live, work and age.10
An oral health survey carried out in Spain in 2015
found that in the population of children aged 5 or
6 years, caries was most prevalent in those of lower socioeconomic level (38.3% versus 15.6% in children of higher socioeconomic levels) and children
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born outside Spain (with a ratio of 2 to 1.3), and
also found a substantial difference in the access to
treatment.19
An observational study conducted in a sample of
130 schoolchildren aged 3 to 12 years found a
prevalence of childhood caries of 33%. There was a
statistically significant association (p < 0.05) between caries and nationality (p = 0.004) and between caries and parental educational attainment
(p = 0.005). The study also found statistically significant associations of caries with the presence of
plaque (p = 0.002), the duration of tooth brushing
(p = 0.005), the use of pacifiers dipped in sugar or
sweet solutions (p = 0.015) and bruxism (p = 0.025).
As concerns dietary habits, there was a statistically
significant association between the consumption
of gum (p = 0.006), sweet baked goods (p = 0.009),
dairy products (p = 0.093) and medicines and the
development of caries (p = 0.005).20
The health district of El Progreso is an urban area
located on the right bank of the Guadiana river as
it crosses Badajoz very close to Portugal. It is bound
to the south by railway tracks, which establish a
geographical and to a certain degree cultural border separating it from the rest of the city of Badajoz. Its population has a constrictive age distribution, although it is still relatively young, with a
majority of inhabitants aged from 20 to 55 years
and higher fertility and birth rates compared to
other neighbouring populations. Approximately
50% of the population in the district has no education or is illiterate. The socioeconomic level is very
low, with a very high unemployment rate, and the
employed subset mostly have temporary jobs or
precarious work on account of their low skill level.21,22 We also ought to mention that this health
district includes slum areas characterised by marginalization and social exclusion.
Two situations analysis (SAs) of public health have
been conducted in this health district, whose findings were published in 2007 and 2014.21,22 The
most recent one revealed that toothaches were
the second most frequent reason for seeking
emergency care in adults, and that the prevalence
of this problem has increased relative to the previ-

ous analysis. The analysis stratified by age group
showed that in the paediatric population, lack of
hygiene and of proper nutrition, both factors intimately related to caries, were among the most
common health problems.21,22
These results, added to our subjective impression
that a significant percentage of the children managed in our primary care clinic had caries, led us to
design this study to make a quantitative assessment of the problem. The objective was to determine the prevalence of caries in children aged 3 to
5 years in the health district of El Progreso.

MATERIALS AND METHODS
Study design
We conducted a cross-sectional descriptive study
between April and October 2017.
Study universe
The population under study was the cohort of individuals residing in the El Progreso health district
born in 2011, 2012 or 2013, who at the time of
data collection were aged 3 to 5 years and were
enrolled in the corresponding years of early childhood education.
Study sample
To facilitate data collection, we requested the collaboration of the 3 schools located within the
health district. Thus, we collected data from children enrolled in the second cycle of early childhood
education (years 1, 2 and 3 of preschool) in the
schools Nuestra Señora de Fátima (NSF), Santa Engracia (SE) and Nuestra Señora de la Asunción
(NSA). The first 2 are public schools and the third
one is a publicly-funded, privately-run school.
We excluded children in the catchment population
of the paediatrics department of the El Progreso
primary care centre enrolled in schools outside of
the boundaries of the health district who were
therefore not attending the schools that participated in the study.
Rev Pediatr Aten Primaria. 2019;21:e47-e59
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Variables
The variables under study were:
 School where the children in the sample were
enrolled.
 Academic year.
 Presence of caries in deciduous teeth.
 Presence of caries in permanent teeth.
 Number of caries in deciduous teeth.
 Number of caries in permanent teeth.
Caries was diagnosed according to the WHO caries
assessment system (4th edition),23 which defines
caries as a lesion in the pit and fissure or on a
smooth tooth surface with an unmistakable cavity,
undermined enamel, or a detectably softened
floor or wall. This was the definition applied in the
survey of oral and dental health.
Children in years 1 and 2 of preschool (aged 3 and
4 years) do not have any permanent teeth, so we
only assessed for the presence of caries in deciduous teeth in this age group. It is possible for children enrolled in year 3 of preschool to have some
permanent teeth, so in this group we did differentiate between caries in deciduous teeth and caries
in permanent teeth.
Study protocol
The research team consisted of the paediatrics basic care team (BCT) of the El Progreso primary care
centre (paediatrician and nurse), a communitybased health nursing intern in the same primary
care centre, the oral and dental health team
(ODHT) of the San Fernando primary care centre
(dentist, dental hygienist and a dental assistant),
and the dentist that is the coordinator of the dental plan office of the central services of the Health
Department of Extremadura (HDE), located in the
city of Merida (province of Badajoz, Spain).
The sources of data used in our study were the full
list of minors enrolled in the schools located in the
health district, which we obtained from the administration of the schools themselves, and a list
of the children included in the catchment population of the paediatrics BCT of the El Progreso pri-
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mary care centre, which we obtained from the integrated health system database of the HDE
(known as JARA). We compared both lists to obtain
a single list in which we classified children by
school and academic year and whether the children were in the catchment population of paediatrics BHT of the El Progreso primary care centre.
Once we had determined the total number of children we had to assess, and, having requested the
written informed consent of their legal guardians,
we agreed with the schools on the dates that we
would perform the oral and dental evaluation on
the study participants. This checkup was performed by a team consisting of the dentist that
coordinated the Dental Plan Office and the dental
hygienist of the BHT. They assessed for symptoms
of poor hygiene, caries or malocclusion through a
visual assessment under adequate natural light
and with non-invasive equipment. The data from
these observations were recorded in individual
forms, including identifying data for the student
(name, school, academic year, and whether or not
the child belonged to the catchment population of
the paediatrics clinic in the health district), and
any of the aforementioned oral or dental abnormalities, if identified. The data collection took
place between May and June 2017.
Statistical analysis
We entered the data collected in the individual
forms into a database developed with the software SPSS Statistics (version 22.0), which we also
used for the descriptive analysis of the data.

RESULTS
Of a total of the 150 eligible children enrolled in
participating schools, 120 attended school on the
day that we conducted the first checkup at the
school, and 1 other had a checkup later on at the
oral and dental health clinic. Thus, we obtained a
final sample of 121 children, amounting to 80.7%
of the total population under study.
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In this sample, 21.5% of children were enrolled in
year 1 of preschool, 34.7% in year 2 and 43.8% in
year 3 (Figure 1). As for the schools they were enrolled in, 34.7% attended NSF, 43% NSA and 22.3%
SE (Figure 2).

Figure 2. Percent distribution of children by school
attended

22%

Figure 3 shows the distribution of the children by
ethnicity in each of the 3 schools. Figure 4 represents the proportion of children that had caries in
deciduous teeth enrolled in each school year. The
stratified analysis by school year showed that
46.2% of children in year 1 had caries, with 34.6%
having more than 3 decayed teeth (Figure 5). In
year 2, 40.5% had caries, and 21.4% had more than
3 decayed teeth (Figure 6).
In children enrolled in year 3 of preschool we were
able to differentiate between deciduous and permanent teeth. Thus, we found caries in deciduous
teeth in 77.3 % of these children, in more than 3
teeth in 49.1%. We also found caries in permanent
teeth in 20.8 % of children, with more than 3 such
lesions in 5.7% (Figures 7 and 8).
We also found differences in the prevalence of caries between schools. We found caries in 66.7% of
the children enrolled in NSF, and more than 3 in
47.6%. As for the children attending NSA, 44.2%
had caries and 28.8% more than 3 such lesions. In

Figure 1. Percent distribution of children by year of
birth

21%

44%

35%

2011 (year 3 of preschool)
2012 (year 2 of preschool)
2013 (Year 1 of preschool)

43%

35%

Nuestra Señora de la Asunción
Nuestra Señora de Fátima
Santa Engracia

SE, 74.1% of the assessed children had caries, with
more than 3 in 48.1% (Figure 9).
In the overall sample, 41.3% of assessed children
did not have any dental caries either in deciduous
or in permanent teeth.

DISCUSSION
The WHO recognises oral health-related quality of
life as a key component of general health and wellbeing. A healthy mouth goes with a healthy body.
On the other hand, poor oral health can have deleterious consequences on the physical and psychosocial wellbeing of the individual.2,3
The first molars are usually the first permanent
teeth to erupt, which is why the WHO considers
the lower first molars as indicators to determine
the prevalence of dental caries.
Among the findings of our study, we ought to
highlight a prevalence of caries in children that
was much higher compared to the prevalence reported in the most recently published oral health
survey, from 2015,19 as can be seen in Figure 10.
In the analysis of the prevalence of caries where
we stratified by type of dentition—deciduous
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Figure 3. Percent distribution of children in each school by ethnicity
100%
90%

89%

86%

83%

80%
70%
60%
50%
40%
30%
20%
10%
0%

17%
9%
0%
Santa Engracia

5%

Nuestra Señora de Fátima
Caucasian   

Roma   

4%
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Figure 4. Porcentaje de niños con caries en dientes temporales según curso
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Figure 5. Distribution of children in year 1 of
preschool by presence of caries in deciduous teeth

Figure 7. Distribution of children in year 3 of
preschool by presence of caries in deciduous teeth

22.6%
34.6%
53.8%

49.1%
9.4%

5.7%
3.8%

0.0%

None

7.7%
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13.2%

2 lesion

3 lesion

>3 lesions

None

1 lesion

2 lesion

3 lesion

>3 lesions

teeth (Figure 11) and permanent teeth (Figure
12)—we also found frequencies that were substantially higher compared to the national average.

 
At least 75% of children aged 5 or 6 years free of
caries (22.6% in our study in 2017).

The prospective DELPHI study (2008-2020) established oral health goals for the deciduous dentition of the paediatric population for 202023:

Our results were consistent with those of most of
the articles we reviewed, which found an association of caries with low socioeconomic level, income and educational attainment both in developed and developing countries.6,10-13 We verified
that our population fulfilled the definition of low

 ��������������������������������������������������
At least 90% of children aged 3 years free of caries (53.8% in our study in 2017).
 ��������������������������������������������������
At least 83% of children aged 4 years free of caries (59.5% in our study in 2017).

Figure 6. Distribution of children in year 2 of
preschool by presence of caries in deciduous teeth

Based on the findings of our study, we are far from
achieving these goals.

Figure 8. Distribution of children in year 2 of
preschool by presence of caries in permanent teeth
5.7%
5.7%
5.7%

21.4%

3.8%
4.8%

59.5%

2.4%

79.2%
11.9%

None

1 lesion

2 lesion
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>3 lesions
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1 lesion

2 lesion

3 lesion

>3 lesions
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Figure 9. Percentages of children with caries and with more than 3 carious lesions per school
80.00%

74.1%
66.7%

70.00%
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47.6%
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40.00%
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20.00%
10.00%
0.00%
Santa Engracia

Nuestra Señora de Fátima
Children with caries   

socioeconomic level by means of the aforementioned situation analysis of health,21 which
showed that the population in our district was
characterised by a low educational level and a high

Nuestra Señora de la Asunción

Children with >3 lesions

frequency of absenteeism and school failure. This
results in a largely unskilled population with access to mainly precarious work, a high unemployment rate and frequent welfare dependency. One

Figure 10. Percentage of children with caries found in the Oral and Dental Health Survey in Spain in 2015 and our
study at the El Progreso primary care centre in Badajoz
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Figure 11. Percent distribution by number of carious lesions in deciduous dentition in the Oral and Dental Health
Survey in Spain in 2015 and our study at the El Progreso primary care centre in Badajoz
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Oral and Dental Health Survey in Spain in 2015    

of the main problems in this population is that
household incomes may not suffice to cover basic
needs. We also ought to highlight that there is a
subset of the catchment population of our health

11.7%

3.9%
3 lesions

> 3 lesions

Study at El Progreso primary care centre

district at particular risk of social exclusion and
marginalization, mainly of Roma ethnicity, and
with a high prevalence of substance use; this
group mainly resides in the neighbourhood where

Figure 12. Percent distribution by number of carious lesions in permanent dentition in the Oral and Dental Health
Survey in Spain in 2015 and our study at the El Progreso primary care centre in Badajoz
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the Santa Engracia school is located, and this is the
school where we found the most alarming prevalence of caries (74.1%).
We ought to mention a study conducted in rural
communities in African countries that found an
increased incidence of caries in children belonging
to high-income upper classes because they could
afford to consume sweets with high glucose and
sucrose contents.24 This is not a new phenomenon,
as it was already observed in the last century. In
populations that suffered food scarcity due to
World War II, the limited to non-existent consumption of sugars resulted in a drastic decrease in the
incidence of caries. The report of the WHO also
warned of the potential for this problem to arise
again in the future, as it is likely that changes in
living conditions in developing countries in Africa
will lead to an increase in dental caries, mainly due
to an increasing consumption of sugars and insufficient exposure to fluoride.2
There are profound inequalities in oral and dental
health between world regions, countries and within
countries. These inequalities may be related to socioeconomic differences, race and ethnicity, age, sex or
general health status. While common dental diseases are preventable, not all members in the community are adequately informed or in a situation
where they can benefit from adequate oral health
promotion measures, as recognised in the Ottawa
Charter.25 Reducing inequality requires wide-ranging, sweeping approaches targeting the populations
at highest risk of specific oral and dental diseases as
well as improving access to existing services.25
The protocols for the prevention of caries proposed
by odontological societies recommend a first visit
to the paediatric dentist around the time of the
first birthday. The individual risk of caries should
be evaluated at this point, and to do so paediatric
dentists can avail themselves of any of the several
tools available for the purpose. One of the most
widely used tools is the Caries Management by
Risk Assessment (CAMBRA), a questionnaire of
which there is a version to assess risk in children
aged up to 5 years and another to assess individuals aged 6 or more years.5
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Working with families so that they establish the
daily habits of oral hygiene from infancy is a key
factor in the prevention of dental caries.5,8,26,27 It is
our responsibility as health providers to make parents and caregivers aware of their important role.
Many parents do not know that nutritious foods
and drinks such as artificial formula and fruit juices have sugars that contribute to the development
of caries, as does breastfeeding on demand and at
night once teeth have started to erupt. We must
inform parents that oral hygiene must start from
the moment the first tooth erupts, brushing with
an amount of toothpaste with fluoride (1000 ppm)
the size of a grain of rice, at least twice a day and
always before bedtime. This can be done with an
age-appropriate toothbrush or with a silicone finger brush, cleaning the gums and the new teeth
both in the upper and lower jaw, without rinsing.
This “grain of rice” will grow to be as large as one
lentil by age 3 years and a pea by age 5 years, at
which point the fluoride dose should be increased
to 1450 ppm.8 We must convey to parents and caregivers that the oral care of their children is their
responsibility until the child develops the necessary motor skills to do it themselves, which usually
does not happen until age 7 or 8 years. From this
age and until adolescence, experts recommend
that an adult continue to supervise at least the
night-time toothbrushing.
Adequate oral hygiene from the first year of life
helps both establish good habits and protect deciduous teeth. We are all born with the bacteria that
cause caries, but not with the disease; we acquire
good and bad habits, both dietary and of oral hygiene, from those who raise us, and our general and
oral health will depend on these habits.8 As health
providers, we need to explain that poor habits that
ought to be avoided include sharing utensils with
the baby (toothbrushes, spoons, toys etc), especially
until age 2 years, cleaning pacifiers with saliva, cooling food by blowing directly on the spoon with the
baby’s food or kissing the baby in the mouth or allowing pets to lick the baby’s mouth.
Good oral hygiene, the reduction of dietary sugars
intake and a regular and adequate use of fluoride
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are key elements in caries prevention. Sugar substitutes such as sorbitol and xylitol and sweeteners like cyclamate or aspartame are not cariogenic.
In Spain, dental care programmes started to be established in the Basque Country and Navarra in
19904. In Extremadura, the childhood oral and
dental care programme (PADIEX)28 was introduced
much later, in 2005, and children remain in the
programme from the year of their sixth birthday
through the year they reach 15 years of age. It involves a minimum of 1 checkup per year, which
includes an evaluation of dental health and the
caries indices, an assessment of inadequate habits
and education on hygiene measures, among other
interventions. These visits may also include the application of topical fluoride, application of sealants
in deep fissures or pits and removal of dental
plaque (teeth cleaning). As has occurred in other
autonomous regions (ARs) of Spain, this programme for childhood oral and dental care has
proven effective in reducing the incidence of caries
in children aged more than 6 years, but it is still
insufficient, as it does not include care in younger
children or deciduous teeth. With the aim of alleviating this problem, in 2018 the government of Extremadura, as had been done in other ARs,
launched a new dental plan targeting children
aged less than 6 years29 consisting exclusively in
preventive interventions and the development of
good habits; we cannot yet evaluate its impact, as
the programme has been active for only a short
time.
Caries is not a frequent reason for seeking care in
primary care services, but when such cases occur it
is because tooth decay has reached an advanced
stage and is causing symptoms.
A positive aspect to consider in the design of strategies to address these problems, based on the
findings of the SA, is that our population is aware
that poor dietary and oral hygiene habits, both of
which are intimately related to caries, are significant problems in our children. We believe that developing preventive activities focused on these
aspects should be part of our efforts.

After we conducted the checkups in the schools,
we sent the results to the parents along with a proposed date for an appointment at the primary care
centre for the purpose of informing them, offering
preventive care and scheduling follow-up visits at
intervals that would vary depending on individual
risk. We may consider performing another study to
evaluate this followup.
Limitations of the study
One of the difficulties we encountered when we
attempted to approach a population of these characteristics was the lack of scheduled dental checkups and treatment plans. For this reason, we decided to set up checkups in the schools after
informing parents and obtaining their consent, as
this would allow us to reach the greatest possible
number of children. Still, since the study focused
on early childhood, during which education is still
not compulsory, and in an area where absenteeism
is common, we were only able to include 121 of
the 150 children enrolled in school. We expect that
the prevalence of caries in the children we were
unable to reach in this marginalised subpopulation is even worse.

CONCLUSION
Childhood dental caries is a problem that affects
not only children and their families, but also society and the health care system. As paediatricians,
we play an important role both in the early detection of tooth decay and in its prevention by providing adequate education to families. Children with
caries in the temporary dentition are likely to become adults with caries in the permanent dentition if the initial caries are not treated during the
white spot stage or when they are incipient and
can still be controlled2,5,8,18; if this is not achieved,
the patient will need restorative treatments or
even lose teeth prematurely.
We want to raise awareness on the alarming prevalence of caries in children aged 3 to 6 years in our
health district, which were considerably higher
Rev Pediatr Aten Primaria. 2019;21:e47-e59
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than the prevalence reported in the nationwide
oral health survey of 2015 and fell substantially
short of the objectives set in the Delphi study.
We must concentrate our efforts in the prevention
of caries from an early age as opposed to its treatment, insisting on establishing a routine first
checkup to be performed at the time of the first
birthday by primary care teams in public health
centres.8,28 These efforts must be redoubled in
low-income and marginalised areas7 with limited
or no dental care resources, as is the case of our
health district.
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