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Intervención interdisciplinaria para la prevención primaria de la caries en  
lactantes de 0 a 18 meses

Introducción: la caries es la enfermedad crónica más frecuente en la infancia. La presencia de caries en la 
dentición temporal es el principal factor de riesgo para desarrollar caries en la dentición definitiva. La may-
oría de los factores de riesgo de la caries son modificables y pueden convertirse en elementos para la preven-
ción y control de la enfermedad. Con el objetivo de reducir la incidencia de caries a la edad de 18 meses se 
diseña una intervención interdisciplinaria de prevención primaria dirigida a familias con niños que se visitan 
siguiendo el Protocol d’activitats preventives i de promoció de la salut a l’edat pediátrica (PAPPS). 
Material y métodos: ensayo clínico no aleatorizado, realizado en dos centros de asistencia primaria de Cata-
lunya desde enero de 2019 hasta junio de 2022. En uno de los centros se diseñó e implementó una interven-
ción educativa de prevención primaria de la caries con consejos y habilidades para las familias. En el otro 
centro se mantuvo el protocolo habitual de recomendaciones. Se evaluó y comparó la incidencia de caries en 
ambos grupos a la edad de 18 meses con un modelo de regresión logística estimado con el programa R. 
Resultados: la incidencia de caries a los 18 meses fue superior en los niños del grupo control (OR = 6,0; IC 95% 
1,8-20,2), a pesar de que la valoración del riesgo de caries basada en el sistema llamado “Caries Management 
by Risk Assessment (CAMBRA)” indicó mayor riesgo de desarrollo de caries en los lactantes del grupo inter-
vención. 
Conclusión: la intervención interdisciplinaria de prevención primaria de la caries incorporada en los progra-
mas de salud infantil reduce la incidencia de caries en los primeros años de vida.

Introduction: caries is the most common chronic disease in childhood. The presence of caries in the primary 
dentition is the main risk factor for developing caries in the permanent dentition. Most of the risk factors for 
caries are modifiable and can become elements for the prevention and control of the disease. With the goal 
of reducing the incidence of caries in children at age 18 months, we designed an interdisciplinary primary 
prevention intervention aimed at families with children who attended routine preventive visits within the 
PAPPS (“Protocol d’activitats preventives i de promoció de la salut a l’edat pediàtrica”) child health programme. 
Methodology: non-randomized clinical trial carried out in two primary care centres in Catalonia between 
January 2019 and June 2022. In one of the centres, an educational intervention for the primary prevention of 
caries was designed and implemented to provide families with guidance and skills. In the other centre, pa-
tients received standard care. The incidence of caries was assessed and compared in both groups at age 18 
months by means of a logistic regression model fitted with the R software. 
Results: the incidence of caries at 18 months was higher in children in the control group (OR=6.0; 95% CI: 
1.8-20.2), despite the fact that the caries risk assessment by means of the “Caries Management by Risk As-
sessment” (CAMBRA) protocol indicated a higher risk of caries in infants in the intervention group. 
Conclusion: the interdisciplinary primary caries prevention intervention integrated into the child health pre-
vention and promotion programme achieved a reduction in the incidence of caries in early childhood.
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INTRODUCTION

Caries (tooth decay) is the most frequent chronic 
childhood disease. Recent epidemiological studies 
conducted in Spanish preschoolers have found a 
prevalence of caries of 17.4% in children aged 3 
years and up to 36.7% by age 5 years.1,2 In the 
catchment area of our primary care centre, the 
prevalence of caries observed in 2021 was 54% in 
children aged 6 years. 

The aetiology of caries is multifactorial, although 
there are 3 essential factors that must coincide 
and persist through time: host characteristics 
(teeth and saliva), the presence of microorganisms 
and a diet rich in sugars.1 Other risk factors associ-
ated with the development of caries in early child-
hood are poor oral hygiene, reduced exposure to 
fluoride, early oral bacterial colonization, a family 
history of caries or low socioeconomic status.3 
Most of these factors are modifiable, so they can 
be targeted in interventions aimed at preventing 
caries.1,3,4 

Tooth decay in the primary dentition is the main 
risk factor for the development of cavities in the 
permanent dentition,5,6 and it is also associated 
with comorbidities such as periodontal infection, 
toothache, loss of teeth and even anorexia with an 
impact on body weight.5 

Interdisciplinary educational interventions target-
ing caregivers of children aged 0-3 years and aimed 
at improving dietary and oral hygiene habits have 
been found effective and efficient in reducing the 
prevalence of caries.1,3,5,7,8 These interventions can 
be implemented at the primary care level, integrat-
ed in the routine visits scheduled as part of the of-
ficial child health prevention and promotion pro-
gramme (known as PAPPS), as recommended by 
the World Health Organization (WHO).2,5 Current-
ly, the health education delivered in this health 
programme does not include some of the latest 
recommendations that have been found to be ef-
fective, such as the use of toothpaste with 1000-
1450 parts per million (ppm) of fluoride from the 
eruption of the first tooth, the start of dental 
check-ups at 1 year of life or advice on preventing 

the transmission of microorganisms from the car-
egiver’s oral flora to the infant.1,2,4,7,9,10

The current oral health programme in Catalonia 
starts screening for tooth decay in the dental visit 
carried out during pregnancy, and does not con-
template any paediatric dental visits thereafter  
until preschool age (4-6 years), despite there being 
evidence that early initiation of dental screenings 
allows more effective treatment. 

For all these reasons, the main objective of this 
study was to reduce the incidence of childhood 
caries at age 18 months through an interdiscipli-
nary primary prevention intervention aimed at 
families with newborn infants who attended the 
routine visits of the PAPPS programme. 

MATERIAL AND METHODS 

Design: nonrandomised clinical trial carried out in 
the primary care centres (PCCs) of the health dis-
tricts of Figueres (intervention group) and Roses 
(control group) between January 2019 and June 
2022. 

Inclusion criteria: newborn starting followup in 
the PAPPS programme in one of the 2 participating 
primary care centres. 

Exclusion criteria:

  Diagnosis of diseases associated with abnor-
malities in dental eruption or morphology or 
tooth agenesis: Down syndrome, cleidocranial 
dysostosis, achondroplasia, ectodermal dyspla-
sia, Gardner syndrome.

  Diagnosis of syndromes associated with enamel 
hypoplasia or genetic disorders of tooth struc-
ture, such as amelogenesis imperfecta or den-
tinogenesis imperfecta. 

Sample size and sampling method: the sample size 
was calculated using the GRAMO software,11 which 
estimated that, for an alpha risk of 0.05 and a beta 
risk of less than 0.2 in two-tailed testing and for an 
expected loss to followup of 20%, 183 participants 
per group were needed to detect statistically  
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significant differences in proportions for the inci-
dence of caries, with the expected proportion esti-
mated at 0.16 in the control group (based on 
objective data from the primary care centres) and 
0.06 in the intervention group (approximated with 
the ARCSINUS transformation). Participants were 
recruited through consecutive sampling.

Intervention: the intervention group (Figueres 
PCC) underwent the intervention developed for 
the study, which was integrated in the routine 
PAPPS programme visits. The control group (Roses 
PCC) received standard care as established by the 
PAPPS programme guidelines (Table 1).

The interdisciplinary primary prevention interven-
tion developed for the study was implemented in 
the following steps:

1.  The oral health team delivered a training session 
to the paediatrics care team focusing on up-to-
date knowledge on caries: preventable risk fac-
tors for infant caries, appropriate oral hygiene 
techniques and tools, use of fluoride, “lift-the-
lip” technique to detect white spots on teeth.

2.  The paediatric care team implemented the pri-
mary prevention interventions integrated in the 
PAPPS programme in the families that enrolled 
in the study.

	  Education from the first visit, providing the 
family with the skills to identify and prevent 
cariogenic risk factors. The family received 
spoken information during the visit as well as 
an educational trifold leaflet developed by 
the oral health and paediatric care teams 
with recommendations on healthy eating, 
avoiding the oral transmission of microor-
ganisms between caregivers and the infant 
and advice and skills for performing adequate 
dental hygiene based on the age of the child.

	  Recommendations on the proper use of fluo-
ride toothpaste (1000-1450 ppm fluoride) 
from the eruption of the first tooth, with a 
practical demonstration of the amount of 
toothpaste needed and the technique to 
achieve the cooperation of the child during 
oral hygiene. At the age 6 months visit, the 

Table 1. Activities carried out by the paediatric care team managing the intervention group (Figueres PCC), the 
paediatric care teams managing both groups and the oral health teams of the Figueres and Roses PCCs

0-30 
days

2 
months

4 
months

6 
months

8 
months

12 
months

18 
months

Review of exclusion criteria
Handing out informational sheet about study
Signing of informed consent
Registering the identification code
Handing out of data collection form
Oral hygiene and dietary recommendations of child 
health programme
Oral hygiene and dietary recommendations for age in 
the intervention protocol
Handing out caries prevention educational trifold
Handing out toothbrush and 1000 ppm tooth paste kit
Dental check-up
Caries risk assessment
Detection of caries
Detection of dental plaque

 Paediatric care team, both groups
 Paediatric care team, intervention group only
 Oral health team, both groups
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family was provided with a free oral health kit 
comprising toothbrushes and a finger brush 
and one tube of fluoride toothpaste with 
1000 ppm fluoride. Every participant in each 
group had a dental visit at age 18 months in 
which a dentist examined the child for caries 
and assessed the risk of early caries develop-
ment (Table 1). The assessment of the risk of 
early caries was carried out according to the 
protocol for the management of children at 
high risk of caries at different ages and in dif-
ferent situations developed by the Sociedad 
Española de Epidemiología y Salud Pública 
(Spanish Society of Epidemiology and Public 
Health) in year 2013, which was based on the 
CAMBRA (caries management by risk assess-
ment) approach. 12,13

Variables: the primary outcome of the study was 
the incidence of caries at age 18 months of age, 
recorded by the dental care providers. Caries was 
defined as follows: detection of one or more white 
spot (incipient) lesions or one or more cavities. The 
secondary outcome was the assessment of the risk 
of early caries performed by dentists based on the 
CAMBRA approach. The independent variables 
were: use of 1000-1450 ppm fluoride toothpaste 
from the eruption of the first tooth (yes/no); night-
time feeding on demand without subsequent oral 
hygiene (no. of times/night), parents trying the 
food before feeding it to the baby (yes/no), parents 
blowing on the food before feeding it to the baby 
(yes/no), caregivers giving the child kisses on the 
mouth (yes/no), parents cleaning the baby’s paci-
fier with their mouth (yes/no).

Covariables: we recorded the date of birth and sex 
of the infants participating in the study. We also 
collected information for other covariates in rela-
tion to the mother and father, such as: place of 
birth, educational attainment, employment status 
and whether the mother had attended the oral 
health screening visit during pregnancy (yes/no). 
We also collected information about the child re-

garding the feeding modality (breastfeeding/for-
mula), intake of refined sugars (yes/no), sucking 
habits for sleep and oral hygiene habits and tech-
niques in each routine follow-up visit.

Statistical analysis: we performed a descriptive 
analysis of the sample comparing both groups. 
Continuous quantitative data were summarised 
as mean and standard deviation if they were nor-
mally distributed and otherwise as percentiles, 
while qualitative variables were expressed as per-
centages. We used the Student t test or the Mann-
Whitney U test to compare continuous variables 
and the Fisher exact test to compare categorical 
data.

To determine the effectiveness of the intervention 
in reducing the incidence of caries, we used the in-
tention to treat approach. To analyse pre- and post-
intervention differences within a group, we used 
tests for paired data. To estimate the impact of the 
intervention on the development of carries, we fit-
ted a logistic regression model adjusted for those 
variables that had been statistically significant in 
the bivariate analysis. We applied the Firth correc-
tion to the logistic regression analysis, which is 
used to prevent bias in likelihood estimates when 
rare events are analysed.

In the comparison of the caries risk assessment 
with the CAMBRA approach, we calculated the 
proportion of patients in each group classified as 
“high risk” with the corresponding confidence in-
terval (Wilson score interval method).

The level of significance was set at 0.05. The statis-
tical analysis was carried out with the software R, 
version 4.2.1.

Ethical considerations: the study was approved by 
the Clinical Research Ethics Committee of the In-
stitut Universitari d’Investigació en Atenció 
Primària Jordi Gol (file P18/204). Families were in-
vited to participate during the initial PAPPS visit, 
scheduled at 1 month of life. We included all chil-
dren who did not meet any exclusion criteria 
whose parents/guardians signed the informed 
consent form. 
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RESULTS 

A total of 351 families met the inclusion criteria, of 
which 183 were included in the intervention group 
and 168 in the control group. The dental visit at 
age 18 months at the end of the study protocol 
was attended by 128 families in the intervention 
group (69.9%,) and 93 in the control group (55.4%). 
Figure 1 presents a flow chart of the sample 
through the study. 

In the intervention group, 110 mothers (61.8%) 
had attended the dental screening visit during 
pregnancy, compared to 112 (72.3%) in the control 
group (p = 0.109).

Table 2 summarises the sociodemographic charac-
teristics of the participating families. In both 
groups, an intermediate educational attainment 
was most frequent in both mothers and fathers. 
We only found significant differences between the 
intervention and control groups in 2 variables, ma-
ternal employment status and parental place of 
birth. In the control group, there was a greater pro-
portion of actively employed mothers and of par-
ents born in Spain. 

The cumulative incidence of caries in the interven-
tion group was significantly lower compared to 
the control group. Three cases were detected in the 
intervention group (2.3%; 95% confidence interval 
[CI], 0.8-6.7%) and 13 in the control group (14.0%; 
95% CI, 8.4-22.5%). The results of the logistic re-
gression analysis showed that the risk of caries 
was 6 times greater in patients in the control group 
compared to the intervention group (odds ratio, 
6.0; 95% CI, 1.8-20.2). None of the adjustment var-
iables included in Table 2 were statistically signifi-
cant. 

The assessment of the risk of early caries per-
formed at 18 months by the dental care team with 
CAMBRA approach found a higher proportion of 
patients at “high risk” of caries in the intervention 
group. In the intervention group, 69 participants 
were classified as “high risk” (55.2%; 95% CI, 46.5-
63.6%) compared to 21 in the control group (31.3%; 
95% CI, 21.5-43.2%). 

We analysed whether there were differences in the 
incidence of caries associated with the collected 
data on child-related variables: feeding modality 
(breastfeeding/formula), refined sugar intake 
(yes/no) and sucking habits for sleep (pacifier/
breast/bottle) (Table 3).

Figure 1. Study sample

 

Recruited sample:  
351

Losses: 75

Losses: 53 
Excluded: 2 (1 due to absence of 

tooth eruption at age 12 months and 
1 due to ectodermal dysplasia)

Dental checkup at  
18 months:  

128

Dental checkup at  
18 months:  

93

Control group:  
168

Intervention group:  
183
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In the subset of infants who were exclusively 
breastfed through age 12 months, the incidence of 
caries did not vary significantly between the inter-
vention and control groups. On the other hand, in 
the subset of children fed formula or a combina-
tion of formula and breastmilk (mixed feeding) 
before age 8 months, the incidence of caries was 
significantly higher in the control group compared 
to the intervention group (p = 0.012). 

As for the intake of refined sugar, there was no dif-
ference in the incidence of caries between the con-
trol and intervention groups in infants who had 
not consumed sugar in the first year of life. In con-

trast, in the subset of infants who consumed sugar 
during the first year of life, the incidence of caries 
was significantly higher in the control group com-
pared to the intervention group (p = 0.024). 

When it came to the sucking habits for sleep, 
among those infants who fell asleep at the breast, 
the incidence of caries was lower in the interven-
tion group compared to the control group at every 
timepoint in the followup (2, 4, 6, 8 and 12 months). 
In the subset of babies that sucked on a bottle for 
sleep, we only found a significant difference in the 
incidence of caries between the intervention and 
control groups when this habit was present at age 

Table 2. Sociodemographic characteristics of the participants that completed the study
Variables Intervention group Control group value p

Sex of child Male 68 (53.1%) 48 (52.7%) 1.000
Female 60 (46.9%) 43 (47.3%)
Unknown 2

Paternal place of birth Spain 52 (40.9%) 43 (47.3%) 0.016
Other European Countries 5 (3.9%) 10 (11.0%)
Africa 40 (31.5%) 28 (30.8%)
Latin America 29 (22.8%) 8 (8.8%)
Other 1 (0.8%) 2 (2.2%)
Unknown 1 2

Maternal place of birth Spain 53 (41.4%) 40 (43.5%) 0.067
Other European Countries 6 (4.7%) 10 (10.9%)
Africa 36 (28.1%) 27 (29.3%)
Latin America 32 (25.0%) 12 (13.0%)
Other 1 (0.8%) 4 (2.6) 3 (3.3%)

Unknown 1

Paternal educational attainment Primary or lower 27 (21.3%) 30 (32.6%) 0.125
Secondary 75 (59.1%) 50 (54.3%)
University or higher 25 (19.7%) 12 (13.0%)

Unknown 1 1
Maternal educational attainment Primary or lower 21 (16.5%) 27 (29.0%) 0.084

Secondary 66 (52.0%) 42 (45.2%)
University or higher 40 (31.5%) 24 (25.8%)
Unknown 1

Paternal employment status Not employed 8 (6.3%) 7 (7.6%) 0.789
Employed 119 (93.7%) 85 (92.4%)
Unknown 1 1

Maternal employment status Not employed 64 (50.0%) 27 (29.0%) 0.002
Employed 64 (50.0%) 66 (71.0%)
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12 months, but not before. There were no differ-
ences in relation to the use of a pacifier for sleep at 
any point of the followup. 

Oral hygiene habits differed between groups  
(p <0.01) (Figure 2). In the control group, 35.5% of 
children were not subject to any form of oral hygiene 
in the first year of life, while children in the interven-
tion group underwent some form of oral hygiene.

We were unable to assess the association of other 
variables with the development of caries (parents 
trying the food or blowing on the food before feed-
ing it to the baby, kissing baby on the mouth, 
cleaning the pacifier with the mouth), as parental 
habits had not changed after the educational  
intervention.

DISCUSSION AND CONCLUSIONS

The educational preventive intervention against 
early caries integrated into the routine check-up 
visits of young children in a primary care centre 
was found to be effective, achieving a reduction in 
the incidence of caries at 18 months of age. 

The intervention was also found to be effective in 
infants who were formula-fed or received mixed 
before age 8 months as well as infants who con-
sumed sugary foods in the first year of life. The rec-
ommendations regarding oral hygiene and the re-
stricting the intake of refined sugar provided in 
this intervention were supported by the current 
scientific evidence.1,2

Tabl3 3. Incidence of caries in relation to the feeding modality, consumption of refined sugars and sucking habits 
for sleep. The incidence is presented with the corresponding 95% confidence interval

Intervention Control  

N Incidence N Incidence value p

Feeding modality

Exclusive breastfeeding through 12 m 0 3 11.5% (71.0-96.0) 0.089

Formula/mixed feeding by age 8 m 2 2.1% (0.6-7.3) 7 12.7% (6.3-24.0) 0.012

Consumption of refined sugar in the first year of life

No ingesta 1 2.1% (0.4-11.1) 3 10.7% (3.7-27.2) 0.144

Ingesta 1 1.4% (0.2-7.4) 5 11.9% (5.2-25.0) 0.024

Sucking habits for sleep

Breast 2 m 0 6 14.3% (6.7-27.8) 0.006

4 m 0 6 14.6% (6.9-28.4) 0.006

6 m 1 1.8% (0.3-9.6) 6 17.6% (8.3-33.5) 0.012

8 m 0 5 14.7% (6.4-30.1) 0.007

12 m 0 5 17.2% (7.6-34.5%) 0.008

Bottle 2 m 1 5.3% (0.9-24.6) 4 21.1% (8.5-43.3) 0.340

4 m 1 5.3% (0.9-24.6) 4 20.0% (8.1-41.6) 0.342

6 m 0 3 16.7% (5.8-39.2) 0.105

8 m 2 7.4% (2.1-23.4) 3 16.7% (5.8-39.2%) 0.375

12 m 0 3 21.4% (7.6-47.6) 0.022

Pacifier 2 m 1 3.6% (0.6-17.7) 0 1.000

4 m 1 3.3% (0.6-16.7) 0 1.000

6 m 2 7.7% (2.1-24.1) 1 9.1% (1.6-37.7) 1.000

8 m 0 2 15.4% (4.3-42.2) 0.091

12 m 1 3.7% (0.7-18.3) 11 11.8% (3.3-34.3) 0.549
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We believe that the multidisciplinary approach of 
the intervention, involving paediatricians, nurses 
and dentists in primary care teams, was very im-
portant. The experience has been very positive, 
and it highlights the importance of collaborative 
care. In fact, multidisciplinary programmes for car-
ies prevention have also been implemented and 
evaluated in Germany. In this case, the interven-
tion was conducted in children aged 0 to 5 years 
and achieved a significant reduction in caries at 
ages 3 and 4 years. Programmes implemented in 
the past have been effective when prevention 
started before birth during visits with gynaecolo-

gists and midwives, and continued through the 
involvement of paediatric, social work and dental 
care teams.7,14. In our study, we did not find an as-
sociation between the prenatal dental screening 
visit for pregnant women and the incidence of car-
ies in young children, despite the fact that these 
visits include education about infant oral health 
and dental care, in adherence to the current proto-
col in our health care area.

The assessment of the risk of caries at age 18 
months12 and the first visit to an oral health pro-
vider around age 1 year allows the initiation of pri-

Figure 2. Percentage of children who underwent oral hygiene in each of the groups
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mary prevention against caries in young children 
at high risk, in addition to early detection of le-
sions. The results of our study showed a higher risk 
of caries development in the intervention group 
compared to the control group, as children in the 
intervention group were at higher risk of caries, 
but the intervention still proved effective.

A randomised controlled trial carried out in an Irish 
dental practice with implementation of preventive 
interventions in children aged 2 and 3 years did 
not find statistically significant differences in the 
incidence of caries,15 although it did slow down 
caries progression in children who underwent the 
preventive  intervention. This research group pro-
moted dental hygiene with toothpaste with a 
1450 ppm fluoride concentration, as recommend-
ed by the most recent paediatric oral health guide-
lines, 6,8,10 and applied fluoride varnish for preven-
tion in children at risk. The fact that the intervention 
targeted younger children could explain the ob-
served differences in the development of caries. 
Based on our own findings and those of the Irish 
research group, it would be reasonable to conclude 
that preventive interventions implemented from 
birth—and maintained through age 3 years—can 
be beneficial in reducing both the incidence and 
the progression of caries. In terms of future re-
search, it would be interesting to analyse the inci-
dence of caries in children aged 3 and 4 years who 
had undergone caries risk assessment in the first 
year of life. 

The main strength of the study is that it was the 
first to assess the implementation of an interdisci-
plinary primary prevention intervention against 
caries at a very early age, as no such studies have 
been conducted to date in children aged 18 

months. The main limitations are intrinsic to the 
study design, as participants were not randomly 
allocated to groups, although the data collected at 
baseline did not evince significant differences be-
tween groups. Another limitation is that the study 
was conducted in 2020 and 2021, coinciding with 
the COVID-19 pandemic, which had a negative im-
pact on the number of routine follow-up visits at-
tended by participants due to the restricted access 
to primary care centres, which resulted in a smaller 
than expected sample size, although it still suf-
ficed to detect significant differences in the inci-
dence of caries between groups, which was the 
primary objective of the study.

The main conclusion of our study is that the inte-
gration of a multidisciplinary caries primary pre-
vention intervention in the routine child health 
programme achieved a reduction in the incidence 
of caries at 18 months of age. In addition, early de-
tection of infants at higher risk of caries allows 
earlier initiation preventive treatments.
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