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Impact of the first thousand days of life 
on dental caries through the life course: 
a transdisciplinary approach

Abstract: This review aimed to describe the importance of the first 
1000 days of a child’s life as a golden period for interventions and 
actions to prevent dental caries and other chronic non-communicable 
diseases (NCDs) throughout the life course and highlight that the 
first 450 days of life could be even more important for oral health. 
During the first 1000 days of life (pregnancy and first two years 
of life), health care providers can identify unhealthy lifestyles, 
behaviors, and their determinants. Bearing in mind contextual 
factors like socioeconomic conditions and cultural aspects, this 
is a unique period to work together with the family and identify 
opportunities for adopting healthy habits that might last throughout 
the life of the expected or newborn child. This is a “window of 
opportunity” for the prevention of chronic NCDs of both systemic 
and oral origin, such as overweight, obesity, diabetes, cardiovascular 
diseases, and dental caries. In fact, to effectively prevent dental 
caries, pregnancy and the first 6 months of a child’s life (first 450 
days) should be considered the critical period to work together with 
families to facilitate the adoption of healthy habits. Knowledge 
about the first thousand days of life is essential and represents a 
crucial period for the implementation of actions and interventions 
that will guarantee good oral and general health development that 
can persist throughout life.

Keywords: Oral Health; Child Development; Public Health; Evidence-
Based Practice; Dental Caries.

Introduction 

The Expert Panel at the Bangkok Global Summit on Early Childhood 
Caries (ECC) showed data abstracted from 72 worldwide studies published 
between 1998 and 2018 that evaluate caries prevalence in pre-school 
children. The mean caries prevalence for 1-year-olds was 17% and greatly 
increased to 36% in two-year-olds. In addition, the 3-, 4-, and 5-year-olds 
mean caries prevalence were 43%, 55%, and 63%, respectively.1 Data from 
these studies clearly show that dental caries prevalence increases with 
age. If not fully prevented and left untreated in the first two years of life, 
it becomes a greater problem in the coming years of childhood and even 
during the life course.
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ECC is defined as “the presence of one or more 
decayed (non-cavitated or cavitated lesions), missing 
(due to caries), or filled surfaces in any primary 
tooth of a child under the age of six”.1 Despite the 
worrying situation on EEC, there is evidence that the 
burden of untreated caries is shifting from children 
to adults, with 3 peaks in prevalence at ages 6, 25, 
and 70 years.2 Globally, there were approximately 3.5 
billion cases of oral conditions, of which 2.3 billion 
had untreated caries in permanent teeth and 532 
million had untreated caries in deciduous teeth3. 

Untreated ECC is associated with poor growth,4 
nutritional deficiencies,5,6 behavioral and sleep 
problems,7 poor quality of life, school absenteeism, 
and poor educational performances.8,9 In addition, 
children with untreated ECC had significantly poorer 
oral health-related quality of life (OHRQoL) than 
those without ECC.10 

Two descriptive systematic reviews have shown 
that several life course factors in childhood are 
associated with the development of ECC, including 
sociodemographic, biological, psychological, oral 
health behaviors, parent’s attitudes, as well as the 
dental status of mothers and children.11,12 However, 
life course factors for dental caries could be related 
even to factors in the gestational period. 

A recent systematic review have shown a 
significantly lower ECC incidence, at least up to age 
3, in children whose mothers received oral health care 
during pregnancy.13 However, another systematic 
review found moderate-certainty evidence that 
providing advice on diet and feeding to pregnant 
women and mothers of babies up to the age of one 
probably leads to a slightly reduced risk of ECC.14 
Therefore, the evidence is promising, although it is 
still challenging to make recommendations on how 
much oral health care a pregnant woman needs 
to receive and how much oral health education is 
needed to effectively prevent ECC.13 On the other 
hand, systematic reviews evaluating the effect of 
taking micronutrients during pregnancy to prevent 
ECC still show weak scientific evidence.15

Cohort studies from pregnancy to first years of life 
have shown that family socioeconomic characteristics 
during pregnancy, and mother’s habits during the 
gestational period, like eating, drinking, and smoking 

can influence the child’s preferences, which in turn 
might facilitate the development of ECC and other 
chronic diseases that have common risk factors.16-18 
ECC is a disease strongly influenced by behavioral 
factors; therefore, raising awareness of the importance 
of family habits since the gestational period should 
be an achievable goal.

Education and health promotion interventions, 
including upstream approaches aimed at changing 
the contexts and socioeconomic conditions in which 
behaviors develop should be a good strategy to 
promote good oral health in the first 1000 days of life 
that could have a benefit throughout the life course. 
A key aspect is the need to work at different levels: 
empowering individuals, families, communities; 
improving infrastructure and access to services; and 
making structural changes to economic, cultural, 
and environmental conditions.

Nevertheless, two important issues arise: education 
does not mean to be literate or to change the unhealthy 
habits. Two systematic reviews concluded that there 
is low evidence that oral health education with 
supervised toothbrushing or professional preventive 
oral care can reduce dental caries in school setting or 
at community level.19,20 On the other hand, a recent 
systematic review has reported that preventive 
approaches based on Motivational Interviewing (MI) 
have the potential to modify knowledge and behaviors 
and reduce ECC with a more pronounced impact on 
children with high caries experience, especially in 
populations with a high disease burden.21 Indeed, 
another systematic review concluded that there is a 
moderate-certainly evidence that providing advice 
on diet and feeding to pregnant women, mothers, or 
other caregivers with children up to the age of one 
year probably leads to a slightly reduced risk (15%) 
of tooth decay in their children during their early 
years.14 This was also observed by a randomized 
clinical trial, demonstrating that it is possible to 
reduce the incidence and severity of ECC by 22% and 
32%, respectively, when counseling on healthy eating 
habits is provided early and intensively during the 
first year of life.22 

Therefore, the intensity of counselling, the 
commitment of the professionals, and their ability to 
convince can result in different effects on dental caries 
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outcomes when advice on diet and feeding is provided 
before the first year of life. Moreover, socioeconomic 
factors and the use of fluoride toothpastes can also 
explain much of the variation in dental caries burden 
shifting from children to adults, as described above.23

Furthermore, population-based prospective birth 
cohorts have demonstrated that early introduction 
of sweets intake during the first year of life can put 
children in a trajectory of high and severe levels of 
ECC.24,25 There is also evidence that ECC is one of 
the main risk factors for caries in the permanent 
dentition.26,27 Hence, preventing the development 
of dental caries from early life is fundamental for 
improving long-term oral and general health and 
well-being. With caries prevalence in 1-year-olds 
already at 17% worldwide,1 focusing on prenatal and 
early postnatal actions before the eruption of the first 
tooth may further increase a child’s chance of lifelong 
healthy oral conditions. To effectively prevent dental 
caries, pregnancy and the first 6 months of child’s life 
should be considered the best period to work with 
families to facilitate the adoption of healthy habits.

Moreover, in 2008, The Lancet published a series 
on maternal and child malnutrition, which pointed 
out that focus needs to be on the first 1000 days, when 
good nutrition and healthy habits bring benefits 
throughout the life course.28 After this publication, 
The Lancet published a new series in 2013 describing 
how the dietary, behavioral, and health determinants 
are affected by underlying food security, caregiver 
resources, and environmental conditions, which in 
turn are shaped by economic and social conditions 
and the national and global contexts.29 Based on 
these findings, the concept of the first 1000 days has 
been adopted by the World Health Organization as 
a reference in the field of health.30 

This review aimed to describe the importance of 
the first 1000 days of a child’s life as a golden period 
for interventions and actions that increase the child’s 
chances of achiving good oral health throughout life.

Defining the first 1000 days of life

The span of the first 1000 days range is from 
conception to the end of the second year of life, and 
is the sum of the usual 270 days of gestation, 365 

days of the first year and the 365 days of the second 
year of life. This period is crucial for the subsequent 
development of the individual and in which the 
maternal eating habits, the type of breastfeeding, 
and then the complementary feeding affect the risk 
of developing non-communicable diseases (NCDs).31 

The first 1000 days of life are particularly relevant 
for epigenetic studies. Epigenetics describes a variety 
of reversible modifications to the individual genome 
that are heritable and may originate in the fetal life. 
Epigenetic changes include DNA methylation,32,33 
histone modifications, chromatin remodeling, and 
micro-RNA arrangements.34,35 These epigenetic 
mechanisms affect gene expression patterns without 
altering DNA base sequence. The developmental 
adaptation due to the plastic interaction between 
inherited genes and environment factors during the 
first 100 days of life is defined as programming.31 
The concept of programming has been further 
developed in the Developmental Origins of Health 
and Disease (DOHaD) theory.36 The concept of 
DOHaD37,38 corroborates that there habits interfere in 
the activity or expression of genes through epigenetic 
mechanisms, and the effects of the environment, 
and especially nutrition, in early life influence the 
development of NCDs in the short and long term.36,38

Therefore, the period from conception to at least 2 
years of age is a “window of opportunity”, especially 
for prevention of NCDs of systemic and oral nature 
such as overweight, obesity, diabetes, cardiovascular 
diseases, and dental caries. In this period, it is 
possible to intervene and modify trajectories to 
prevent and/or reverse metabolic programming 
and improve maternal and child health outcomes 
and even reduce the risk of children developing 
NCDs in the future. The first 1000 days of life are 
a programming period that affects not only the 
metabolisim,28,31 but also anatomical structures,39,40 
physiology,41,42 selection of the intestinal43,44 and oral 
microbiota,45 preferences and eating habits which 
will last throughout the life cycle.46

Oral health care providers should contact patients 
during this “golden period”, and it is part of their 
role to promote healthy eating practices and other 
behaviors for the prevention of NCDs, taking into 
account contextual factors like socioeconomic 
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conditions and cultural aspects. In this context, it 
is imperative to provide a transdisciplinary view 
during the prenatal, perinatal, and postnatal periods 
in order to promote a good general and oral health 
for the child. Transdisciplinary teams that include 
dental professionals, nutritionists, gynecologists, 
pediatricians, nurses and other allied health care 
professionals should work together to promote 
access to medical and dental care with active health 
promotion programs. The co-design/co-production 
of multidisciplinary research that allow to uncover 
people’s practical knowledge and coping strategies 
are also necessary.

The pregnancy period 

Initial actions to promote oral health in children 
can be carried in the early stages of life. Pregnancy 
is an ideal time to promote the prevention of oral 
diseases in the child and teach the connection 
between the mouth and the system, as maternal 
health and behavior have a major impact on children 
oral health outcomes.47 During this time, women and 
families are motivated and more open to healthy 
habits that will impact the health of their future child. 
According to the AAPD, “education is an important 
component of prenatal oral health care and may 
have a significant effect on the oral health of both 
mother and child”.48 During this time, pregnant 
women may be receptive to information that will 
improve the health of the child.48 

A recent systematic review has shown a reduced 
ECC incidence in children whose mothers received oral 
health care during pregnancy such as primary-primary 
prevention, oral examination and cleaning, and oral 
health education.13 Dental caries is a biofilm-sugar-
dependent disease that requires the transmission of 
habits in addition to bacteria. In this sense, children’s 
dietary and oral hygiene behaviors depend on parents 
or guardians self-efficacy, oral health knowledge, and 
beliefs, as well as various psychosocial factors.16-18 

Moreover, a recent cohort study showed that 
maternal obesity and high consumption of sugary 
drinks during pregnancy increased the risk of early 
exposure (before the second year of life) and high 
exposure of the child to added sugars, showing 

perpetuation of unhealthy dietary habits in the first 
1000 days of life.49 

Therefore, maintaining oral health, strengthening 
and improving oral health knowledge during 
pregnancy is a critical and promising step in the 
prevention of ECC and other maternal and child oral 
health indicators throughout life. The formation of 
primary teeth and some early erupting permanent 
teeth (permanent first molars and incisors) begin 
during pregnancy. Factors of systemic, environmental, 
and local origin during the prenatal, perinatal, and 
postnatal periods, as well as genetic predisposition 
can affect optimal enamel formation resulting in 
an increased risk of developing deciduous molar 
hypomineralization (DMH) and molar-incisor 
hypomineralization (MIH).50,51 Since enamel formation 
begins in utero, pregnancy course and outcome may 
play a role in enamel strength and caries susceptibility. 
Children with defects in enamel development are 
3 times more likely to have ECC.52 It is essential to 
highlight that there are common risk factors during 
pregnancy that lead to systemic and oral consequences 
for both mother and child. For example, exposure to 
cigarettes during pregnancy can affect the general 
health and periodontal health of the pregnant woman, 
and can lead to birth complications and greater risk 
for ECC in the baby.53

On the other hand, current scientific evidence 
confirms that the liking for sweet taste is inborn.54 
Individual food preferences are initially based on 
predetermined biological dispositions, but these can 
change as the result of new experiences related to 
social and environmental factors. Flavor perception 
begins during intra-uterine life and continues during 
breastfeeding.55.56 The development and functioning of 
the sensory, olfactory, and gustatory systems begins 
in the womb due to the volatile flavors and odors 
present in the amniotic fluid and breast milk from 
the mother’s diet. The perception of these flavors can 
help the baby become accustomed to the foods that he 
or she will soon eat, shaping food preferences early 
on. There is evidence that early exposure to sweet 
tastes predicts similar food preferences and eating 
behavior later in life.57,58

There is a positive association between periodontal 
diseases and birth outcomes such as prematurity 
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and low birth weight.59-61 These outcomes, in turn, 
are associated with an increased risk of enamel 
development defects,50 ECC,52 malocclusions, need 
for orthodontic treatment, and altered craniofacial 
morphology compared with full-term infants.

Associations between the 
mother’s psychological factors 
and socioeconomic inequalities 
and ECC

The dental literature has already shown the 
potential role of various risk factors for dental 
caries in children. For example, a recent literature 
review concluded that mothers with low sense 
of coherence were 5.55 times more likely to have 
children/adolescents with dental caries than mothers 
with high sense of coherence once other factors such 
as socioeconomic, demographic and behavioral data 
were taken into account.62 

In a cohort study carried out with children born 
in Pelotas (Brazil), maternal skin color was associated 
with inequalities in age at childbearing and schooling, 
as well as with household characteristics.63

Children living in poverty, socially marginalized 
groups, and older people are the most affected by 
oral diseases and have poor access to dental care.64,65

A recent systematic review evaluated studies on 
parental risk factors associated with the development 
of ECC studies in low/middle income countries and 
the main findings showed that socioeconomic status, 
parental education, oral health knowledge, and 
attitudes were associated with ECC in children.12 
Authors highlighted the consistent association 
between low parental income/education and poor 
oral health outcomes in children. They recommended 
interventions to improve oral health knowledge 
and behavior in parents of low-income groups in 
developing nations. The review concluded that more 
research is needed to examine the specific influence of 
parental psychosocial factors, oral health knowledge, 
and behaviors on ECC development in children and 
to increase the knowledge in this area.12

A systematic review with meta-analysis of 
case control and cohort studies examined possible 
associations between various risk factors and ECC. 

The main result showed that the two strongest risk 
factors associated with early childhood caries in 
high- or upper-middle-income countries were the 
presence of enamel defects and high levels of mutans 
streptococci. Significant secondary risk factors in 
high-income countries were the presence of dentinal 
caries, frequent consumption of sweetened foods, poor 
oral hygiene, and the presence of visible plaque.667

Other two systematic reviews concluded that low 
oral health literacy (OHL) of parents was associated 
with dental caries in their children.67,68 

The first and second year of life 

Current analyses of the World Health Organization 
(WHO) growth curves confirm the importance of the 
first two years of life as a “window of opportunity” to 
promote the health and human capital of a population.69 

Sugar consumption 
A dose-dependent association between the 

consumption of free sugars and the development 
of NCDs such as dental caries, overweight/obesity, 
and type 2 diabetes, as well as the increased risk of 
developing cardiovascular diseases in children and 
adults has been scientifically recognized.70 Free sugars 
are sugars (refined or unrefined) added to foods 
by manufacturers, establishments, or consumers. 
Free sugars also include sugars naturally present 
in honey, syrups such as high fructose corn syrups, 
and fruit juices. 

The WHO strongly recommends for both adults 
and children the need to decrease the consumption 
of free sugars to less than 10% of the total calories 
ingested daily in order to reduce the NCDs incidence. 
A moderate recommendation for a further reduction 
in the consumption of free sugars to less than 5% 
of the total daily caloric intake is also made, which 
would bring additional benefits to general health and 
minimize the risk of caries throughout the life cycle.70,71

According to the WHO,72 free sugar is the essential 
dietary factor in the development of dental caries, as 
the disease does not occur in the absence of dietary 
sugar. Dental caries is a disease that requires one 
causal factor above all - free sugars.73 However, caries 
is a multifactor disease, as the process also involves 
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other biological, behavioral, and socioeconomic 
factors, but these simply modify the speed of the 
cariogenic properties of sucrose or its frequency of 
consumption.46 Sugars start the process and trigger 
the causal chain; without sugars, the causal chain is 
broken and the disease does not occur.

Dental caries progresses with age, and the effects 
of sugars on dentition are also lifelong. High sugar 
intake during childhood increases the risk for new 
caries lesions throughout the life cycle, regardless of 
fluoride use.46 Caries increases with age even among 
people with low sugar consumption. Moreover, 
disease will eventually be as high in groups where 
sugar consumption increases as high as in the high 
consumption group, indicating that low sugar 
consumption at a particular stage of life is unlikely 
to prevent dental caries later in life.46 In conclusion, 
the higher the sugar consumption over life course, 
the higher the dental caries increment. 

Although exposure to fluoride reduces the 
development of dental caries and delays the onset 
of the cavitation process, it does not completely 
prevent dental caries if implemented as an isolated 
action. Addressing the cause (free sugars) is therefore 
essential in preventing and reducing dental caries.72,74 
There is evidence that the introduction of sugar-
sweetened-beverages (SSBs) during the first year of 
life can put children in a trajectory of high levels of 
dental caries. The WHO currently recommends to 
avoid sugars in very young children and taking caries 
prevention measures that target early eating habits.

Early introduction of SSBs, that is, by the end of 
the first year of life, places children on a trajectory of 
higher SSBs consumption and greater caries increment 
from age 12 to 48 months.25 A birth cohort of low-
income families showed a high risk of severe ECC 
at 38 months of age in children who had received 
sweet food before 6 months of age and a higher risk 
in children who had consumed more sweet food and 
drinks at 12 months of age compared to children who 
consumed less.24 A more detailed analysis of this 
sample showed that virtually all children (98.3%) 
had consumed sugar by the age of 6 months and 
risk groups for the early consumption of foods and 
drinks containing sugars were identified. The number 
of sweet items was significantly larger in children 

from non-nuclear families, those whose mothers were 
less than 20 years of age, had less than eight years 
of schooling, and smoked. Moreover, the number of 
sweet items was significantly lower among children 
who breastfed in the first hour of life.75 

 The eating frequency in general was also associated 
with a greater risk of dental caries and eating meals 
and snacks more than 8 times a day was associated 
with the development of the disease, which can be 
explained by the greater exposure to sucrose as the 
frequency of daily feeding increases.76 

Sugars in fruits and vegetables are not free sugars.70 
Eating fruits “in natura” during complementary 
feeding is the ideal for sweet taste. Regarding the 
consumption of free sugars from fruit juices (high 
fructose), there are current recommendations that 
fruit juice should not be offered to children under 
1 year of age for the prevention of NCDs.77,78 The 
benefits of eating whole fruit over fruit juice are 
several. Fruit juice contains less fiber than solid fruit, 
giving children less satiety79,80 Fruit juice contains 
free sugar as the only major source of calories and 
may therefore be less nutritious because juicing 
fruits typically removes the peel, resulting in the 
loss of important nutrients and antioxidants.78,81,82 
Moreover, fruit juices are less likely to induce satiety, 
being associated to unhealthy increase in BMI in 
young children.82 Excessive intake of natural juices 
within the first year may also block the acceptance 
of “fresh fruit” in the future, and giving fruit juice 
or soft drinks in bottles at 12 months of age is a 
risk factor for severe caries in early childhood, at 4 
years of age.22 Industrialized juices (e.g., in carton 
packs) have low fruit pulp and fructose content, 
but contain high content of sucrose, the most 
cariogenic sugar in the diet. Water is essential for 
the child’s hydration and must be offered plain 
from the beginning of complementary feeding. 
Water should be the main liquid in infant feeding, 
and its consumption is unrestricted.

There are currently several reasons for a 
transdisciplinary dietary practice, since the best 
evidence today indicates that sugar consumption 
causes systemic and oral NCDs in both children 
and adults. Fighting the common risk factors is 
the best strategy nowadays and for this reason, the 
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International Association of Paediatric Dentistry 
(IAPD) and several public health entities recommend 
that strategies to prevent early childhood caries 
should include avoiding sugar intake for children 
under the age of two years.83-86 The first 1000 days of 
life is a very sensitive period, when food preferences 
are shaped and where metabolic programming and 
developmental origin of health and disease (DOHad) 
that will determine the entire life cycle occur.

The more the consumption of free sugars in 
childhood can be postponed beyond 2 years of age, 
the better the indicators in general health. It must be 
highlighted that the consumption, frequency, and 
quantity of these sugars must be low and moderate 
after this age. Although the development of caries is 
closely linked to the daily frequency of sugar daily, the 
development of other NCDs is linked to the amount 
of sugar consumed. For this reason, it is coherent to 
work with both recommendations since it is expected 
that as the frequency of consumption increases, so 
does the quantity. A cohort with overweight or obese 
young children found that consumption of foods with 
added sugar 5 times a day or more was associated 
with the risk of developing caries.87

Breast feeding and bottle feeding 
Evidence suggests that infants who are breastfed 

in the first year of life have lower levels of dental 
caries than those fed infant formula.88 A meta-analysis 
showed that breastfed children were 57% less affected 
by dental caries than bottle fed children.88 Despite 
this, we must consider that many children are both 
breastfeed and bottle-feed at different points in time. 
However, it is clear that serving drinks containing 
free sugars in a bottle is independently associated 
with risk of ECC.22,89

	 Cohort studies have shown that children 
who breastfed for up to or beyond 6 months had, 
on average, lower intake of SSBs than those who 
were never breastfeed.25,90,91 There is also evidence 
that breastfeeding duration shapes food preferences 
and dietary intake later in childhood.92,93 All this 
evidence suggests that some studies overestimated 
the association of breastfeeding beyond 12 months 
of age and ECC. While one systematic review and 
meta-analysis has shown an increased risk of caries in 

children breastfed after 12 months,94 another systematic 
review has indicated that only breastfeeding beyond 
24 months is associated with an increased caries 
risk.89 Nonetheless, the quality of evidence for both 
reviews is considered low. Birth cohort studies have 
also diverged, with either negative95 or positive 
associations.96-99 

It is important to highlight that cohort studies 
that found an association between breastfeeding and 
dental caries beyond 12 months96-99 include populations 
that were exposed to sugar consumption at an early 
age, where the natural direct effect of prolonged 
breastfeeding on dental caries can be overestimated, 
even when appropriate statistical techniques, such 
as marginal structural models (MSM) are used to 
allow for intermediate confounders. In contrast, an 
Australian birth cohort study found no association 
between breastfeeding beyond 12 months and dental 
caries, which may be due to the fact that a relevant 
proportion of children in their sample consumed 
free sugars in less than 5% of the time daily at 2 
years of age.95 

Oral hygiene 
The role of fluoride (F) toothpastes in the control 

of dental caries is undisputed and should be used 
daily by parents to maintain their child’s oral health. 
There is strong evidence of the effectiveness of 
F toothpastes on caries reduction in the primary 
dentition of preschool children, reinforcing the anti-
caries effect of standard F toothpastes and the need 
to encourage their use by children, regardless of 
age.74,100 It is recommended that a “smear” amount 
of toothpaste be applied to the brush for children 
younger than 3 years and a “pea-sized” amount for 
children 3-6 years.74,101

A Cochrane review concluded that brushing 
twice daily increases the effectiveness of fluoridated 
toothpaste in decreasing caries increment in children.102 
Tooth brushing with fluoride toothpaste is a healthy 
habit that should be encouraged by parents on the 
first years of their child’s life. The horizontal scrub 
technique is recommended and the tooth brushing 
must be performed by the parents.103 The horizontal 
scrub technique was deemed more suitable than the 
Fones technique for preschool children.104 
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Minimally invasive approach for 
caries lesions in the first 2 years 
of life

Preventing the onset of caries is the ultimate 
goal of a caries management plan. For this reason, 
approaches to reduce the incidence of ECC should 
include interventions that start in the first year of a 
child’s life.1 If all educational and preventive strategies 
that could be implemented in the first 1000 days of 
life fail or are not put into practice and the child 
presents caries lesions, it would be essential to arrest 
or reverse non-cavitated and cavitated dental caries 
using non-restorative treatments or, if necessary, to 
restore a cavitated lesion in dentin.

Recently, the WHO included in its “Model List of 
Essential Medicines for Adults and Children”, three dental 
preparations containing fluoride: topical fluoride 
preparations (such as toothpaste and varnish), silver 
diamine fluoride. and glass ionomer, which are the 
main dental materials used for minimally invasive 
approach for caries lesions.105

There are many evidence-based strategies on how 
to manage caries lesions according to its development 
stage. Considering the public health sector that will 
be involved with the majority of untreated caries 
lesions and the minimally invasive techniques that 
should be taken into account when managing these 
lesions, three main strategies are adopted.

Initial active caries could be arrested and even 
reversed with preventive approaches. These include 
avoiding sugar intake in children under the age 
of two, reducing sugar intake in children aged >2 
years, and brushing their teeth twice daily with 
fluoridated toothpaste (at least 1000 ppm), using an 
age-appropriate amount of paste.1 

Another approach for arresting initial caries lesions 
could be the use of fluoride varnishes. A systematic 
review reported that at least 64% up to 81% of enamel 
carious lesions were inactivated after fluoride varnish 
application. In cavitated lesions, fluoride varnish 
was effective in only 30% of cases.106 This option 
is controversial and needs stronger evidence of its 
effectiveness in caries control.

According to a systematic review and network 
meta-analysis, a 38% silver diamine fluoride (SDF) 

solution applied biannually was the most effective 
measure for arresting advanced cavitated lesions on 
any coronal surface (moderate to high certainty).107 
Another meta-analysis concluded that the use of 
SDF was 89% more effective than other treatments 
in controlling/arresting caries in primary teeth.108 
SDF has great advantages such as being easy to use, 
quite affordable, does not require dental equipment, 
can be used outside the clinical setting, and is well 
accepted even by young children. Therefore, SDF 
can be considered a user-friendly material that can 
be used in dental clinics as well as in remote areas, 
schools, or disadvantaged communities.108

If the caries cavity is deep in the dentin without 
pulp involvement, atraumatic restorative treatment 
(ART) can be considered a very good population-
based minimally invasive treatment option. ART 
is a treatment based on the minimal intervention 
philosophy and supported by strong evidence 
established in systematic reviews. It presents similar 
longevity to other treatments for the management 
of single surface cavities in primary and permanent 
teeth and is therefore a viable treatment option.109 
Moreover, a meta-analysis concluded that ART 
restorations have similar survival rates compared 
to conventional treatments and are a viable option 
to also restore occlusoproximal cavities in primary 
molars.110 ART is also considered a child-friendly 
technique and it can be used in dental clinics and 
remote areas.

The Hall technique should also be considered 
for vital primary molars with deep caries lesions. A 
systematic review and network meta-analysis found 
that it outperformed the other restorative techniques 
such as non-selective and selective caries removal. 
The stainless steel crown seals the lesion and prevents 
contact between enamel and biofilm, limiting caries 
progression. Moreover, the glass ionomer used to 
cement the crown remineralizes the lesion, increasing 
pulp survival.111 

Conclusions and recommendations

General recommendations
A recent paper provided a global perspective 

on epidemiology, etiology, risk assessment, societal 
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burden, management, education, and policy of ECC. 
The severity, societal costs, and impact on quality 
of life of dental caries in preschool children are 
enormous. Progress in the global prevention and 
management of ECC has been slow due to different 
perceptions of the disease and different management 
strategies. ECCs is still rarely treated. For these reasons 
approaches to reduce prevalence should begin in the 
first year of a child’s life. Moreover, evidence-based 
risk management and reimbursement systems that 
support preventive care are urgently needed.1

Oral health should be considered a human 
right. The existence of a social gradient in oral 
health, including dental caries, requires policies and 
interventions to ensure that all children have access 
to quality health care, safe and healthy environments, 
life opportunities, and access to resources that are 
important for health (social determinants of health).112 

A recent study estimated changes in oral health 
outcomes associated with the implementation of 
taxes on unhealthy foods and beverages in Mexico. 
There were significant improvements in caries rates.113

Since dental caries is related to socioeconomic 
factors, authorities and stakeholders should ideally 
find a way to improve families’ socioeconomic status, 
level of education, and access to healthy lifestyles. 
This would benefit not only oral health but other 
chronic diseases such as heart problems, diabetes, 
and obesity. This is an enormous challenge that 
depends mostly on policymakers, but also involves 
academia, civil society, and industry.

Cohort studies show that socioeconomic inequities 
influence the incidence of dental caries in children 
and adolescents.114,115 One plausible explanation is 
that individuals from a low socioeconomic position 
are exposed to several risk factors that influence 
general and oral health, including poorer access to 

healthcare resources and services. Understanding 
the relationship among these factors is essential 
for planning health policies aimed at reducing 
inequalities in a population, as they affect oral 
health conditions.115 

Specific recommendations 
With caries prevalence at already 17% for one-year-

olds worldwide, doubling to 36% for two-year-olds,1 
focusing on prenatal and early postnatal behaviors 
before the eruption of the first tooth may increase 
the child’s chance of having a good oral health. To 
effectively prevent dental caries, pregnancy and the 
first 6 months of the child’s life should be considered 
the best time to work with families to facilitate the 
adoption of healthy habits. Therefore, the 9 months 
pregnancy and the 6 months of life before the first 
tooth erupts, i.e., the first 450 days of the first 1000 
days of life, should be considered the real opportunity 
for caries prevention in childhood, which will reflect 
throughout the life course. Based on that, children’s 
first dental visit should be advanced and early-life 
healthcare professionals should be trained on NCD’s 
including dental caries.116 

Prevention and management of ECC that begins 
in the first 450 days of a child’s life includes primary, 
secondary, and tertiary prevention, depending on 
the child’s needs. Preventive approaches for this 
stage of life should include, for the child: avoiding 
sugar intake and twice-daily tooth brushing with 
fluoridated toothpaste (at least 1000 ppm), using an 
age-appropriate amount of paste; for the mother: 
prenatal dental care and awareness of the importance 
of exclusive breastfeeding during the first 6 months of 
life. Taking into account a transdisciplinary approach, 
it is essential to raise awareness of ECC among all 
health professionals. 
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