International Journal of Community Medicine and Public Health
Amer Al et al. Int J Community Med Public Health. 2022 Feb;9(2):1045-1050

http://www.ijcmph.com pISSN 2394-6032 | elSSN 2394-6040

; ; DOI: https://dx.doi.org/10.18203/2394-6040.ijcmph20220049
Review Article

Stages, risk factors and prevention of early childhood caries
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ABSTRACT

Early childhood caries is a common condition that affects children and young infants. In addition to the effect of the
condition on the child's oral health, it has been furtherly shown that many systemic consequences are usually
associated. Therefore, it has been reported that these conditions can significantly impair the quality of life of
corresponding families based on economic and health-related burdens. Affected children usually present with variable
degrees of the condition, and some complications might be associated. Many risk factors have been reported in the
literature for developing the condition in children. These include the presence of certain bacterial pathogens
(especially through vertical transmission), dietary habits, and poor oral hygiene. Evidence indicates that these risk
factors significantly contribute to the development of early childhood caries and the importance of the child's
socioeconomic status and his caregivers. Targeting these factors would significantly reduce the risk of developing the
condition, in addition to fluoridation as suggested by various relevant investigations.
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INTRODUCTION

Global studies show that early childhood caries is among
the most common diseases in children. In addition to the
effect of the condition on the child's oral health, it has
been furtherly shown that many systemic consequences
are usually associated.!?  Therefore, different
complications might be associated with early childhood

caries. These include the development of caries in
permanent dentition, associated problems with speaking
and eating, enamel defects, orthodontic problems, and
oral pain.?

In addition, adult-related orthodontic problems might also
develop secondary to the premature loss of primary
dentition.* Besides, evidence indicates that caregivers and
parents of affected children with early childhood caries
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are usually impacted.®* It has been further shown that in
2015 in Australia, early childhood caries was the leading
cause of hospitalization in children.> Therefore, it has
been reported that these conditions can significantly
impair the quality of life of corresponding families based
on economic and health-related burdens.®” Furthermore,
many risk factors and prevention approaches have been
reported in the literature to facilitate the management of
these disorders. Thus, we aim to discuss the stages, risk
factors, and prevention of early childhood caries from
relevant studies.

LITERATURE REVIEW

This literature review is based on an extensive literature
search in Medline, Cochrane, and EMBASE databases on
which was performed 3 December 2021 using the
medical subject headings (MeSH) or a combination of all
possible related terms, according to the database. To
avoid missing poetential studies, a further manual search
for papers was done through Google Scholar, while the
reference lists of the initially included papers. Studies
discussing stages, risk factors and prevention of early
childhood caries wires were screened for useful
information, with no limitations posed on date, language,
age of participants, or publication type.

DISCUSSION
Stages

Various studies in the literature have tried to classify
early childhood caries based on different parameters. For
instance, the previous study by Wyne et al classified early
childhood caries based on their etiology and severity into
three types, including type | (mild to moderate), type Il
(moderate to severe), and type Il (severe). A detailed
description of the three types is presented in Figure 1.
Another study by Johnston and Messer developed a
classification system based on the patterns of presentation
of children with early childhood caries. These include
type | (the affected children usually suffer from
developmental defects, including hypoplasia and fissure
and pit defects), type Il (the affected children usually
present with smooth surface lesions, including
approximal molar lesions and labial-lingual lesions), and
type Il (the affected children usually present with
rampant caries, in which 14 of 20 primary teeth are
affected with one or more mandibular incisors
included).®® Another classification system was also
reported in the literature, which classified early childhood
caries and severe early childhood caries based on the age
of children and corresponding lesions. This classification
pattern has been summarized in Figure 2. Finally, another
study by Veerkamp and Weerheijm proposed another
classification system based on the severity of dental
caries (cavitated and initial) and stage of dentition
development. According to this classification system, the
authors proposed that the development of caries usually
occurs in consecutive stages. However, it has been

reported that they begin late (at ten months of age) and
end within four years of life (48 months). Accordingly,
four stages were reported by the authors for early
childhood caries, including initial, damaged, deep, and
traumatic lesions. Besides, it has been shown that the
involved teeth in each stage are not the same. The lesions
can also vary from cavitation (including enamel and
dentin) and enamel demineralization (opaque white).1°
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Figure 1: Classification and staging of early childhood
caries based on etiology and severity.*®

Age (months) Early childhood Severe early childhood caries

caries
<12 1 or more dmfs 1 or more smooth dmf surfaces.
surfaces
12-23 1 or more dmfs 1 or more smooth dmf surfaces.
surfaces
24-35 1 ormore dmfs 1 or more smooth dmf surfaces.
surfaces
36-47 1 ormore dmfs 1 or more cavitated, filled, or missing (due to
surfaces caries) smooth surfaces in primary maxillary
anterior teeth or dmfs score >4.
48-59 1 ormore dmfs 1 or more cavitated, filed, or missing (due

surfaces to caries) smooth surfaces in primary
maxillary anterior teeth or dmfs score >5.

Figure 2: Classification of early childhood caries and
severe early childhood caries and stratification based
on age groups.*%%0

Risk factors

Evidence in the literature indicates the involvement of
various risk factors. These generally include bad oral
health habits and poor diet.!'? Besides, evidence
indicates the importance of certain risk factors, including
microbiological, dietary, and socioeconomic risk factors.
For instance, some studies reported that certain
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microorganisms are usually associated with the
development of early childhood caries, including
Streptococcus  sobrinus and S. mutans.®* These
microorganisms usually inhabit the mouth of all children.
However, the damage is caused by interacting with
fermentable carbohydrates (like glucose, fructose, and
sucrose) to dissolve different teeth-related structures.'>16
Previous studies reported that the S. mutans usually
exceeds 30% of the naturally occurring microflora in
children confirmed with early childhood caries. It has
been shown that these organisms are usually correlated
with white spot lesions, carious lesions, and healthy tooth
surfaces close to the lesion.'”*® Other studies also
demonstrated that a very low risk of developing caries is
usually associated with the window of infectivity, which
is usually associated with reduced levels of infections,
based on long-term investigations.® This might be
attributed to the significant competition between oral
bacteria.?® Vertical transmission has been reported to be a
direct cause of mutans Streptococci transmission from a
mother to a child. This has been indicated in previous
bacteriocin studies, which found typical patterns between
bacteria derived from mothers and their children.
Previous investigations have further supported the
evidence of vertical transmission that strengthened their
evidence by chromosomal DNA patterns.??

Considering socioeconomic factors is also essential when
evaluating early childhood caries because of the
documented association between them among various
studies in the literature. Many studies reported that early
childhood caries is more significantly associated with
children with reduced educational levels (particularly
when born to illiterate mothers), single mothers, children
with racial and ethnic minorities, and children with poor
socioeconomic status.?>?" Evidence indicates that these
circumstances suggest reduced fluoride exposure,
increased risk of enamel hypoplasia, and increased
administration of sugary foods.?”?® The role of sugar in
the diet and dietary habits might also explain the impact
of socioeconomic status on the pathogenesis of early
childhood caries.?® This can be indicated by the
prevalence of early childhood caries in developing and
developed countries. Weinstein et al estimated that the
prevalence of the condition was 70% in developing
countries and only 1-12% in developed ones, indicating
the impact of socioeconomic status.* It has been furtherly
demonstrated that the mean scores of filled, missing, and
decayed teeth were four times higher among children to
parents with the lowest income than children to parents
with the highest income in the study population
groups.$1:3

Feeding practices might also represent significant risk
factors for developing early childhood caries. For
instance, it has been reported that the pathology and
severity of early childhood caries are significantly
associated with the improper use of feeding bottles.3 This
has been attributed to the prolonged use of these bottles
and increased amounts of sugar administration. In

addition, sleeping with a bottle and bottle feeding were
two factors that were significantly correlated with
developing early childhood caries among different
studies. On the other hand, studies reported that the risk is
significantly reduced with breastfeeding, which provides
further interventional roles for infants by reducing the
incidence  of  respiratory and  gastrointestinal
complications.3* However, it has been shown that
softening of enamel secondary to the development of
acidogenic contents in the baby's mouth might occur
secondary to the prolonged contact with human milk and
enamel. Accordingly, this might interfere with the
balance between the physiological mineralization process
from breastfeeding practices.®® In this context, evidence
shows that the development of early childhood caries is
significantly associated with nocturnal and prolonged
breastfeeding habits.

Although evidence indicates that the primary cause and
risk factors for developing early childhood caries are
microbial factors, it has been shown that diet contents
also have an important secondary role in developing the
condition. Many studies with variable designs and
settings have reported early childhood caries and dietary
features.®® For instance, some studies indicated that
fermentable carbohydrates usually have a significant role
by inducing demineralization secondary to the acidic
action of the existing bacterial pathogens. Previous
investigations have indicated this, which concluded that
early childhood caries is significantly associated with
sugar intake. However, it has been reported that these
studies also showed that poor oral hygiene and minimal
fluoridation were also significantly present as potentially
associated factors in this correlation. In addition, the
duration of exposure is the most important factor in this
correlation, as reported by previous studies.®” The
association between dental caries and sugar consumption
was also indicated in other studies that showed the low
prevalence of the condition among countries with a mean
reduced daily consumption of sugars.®® It should be noted
that milk sugars are not significantly associated with
caries development. On the other hand, non-milk extrinsic
sugars are significantly correlated. However, it should be
noted that the recent widespread of fluoride use has
remarkably reduced interest in the association between
dental caries and dietary habits.%

Prevention

Many approaches have been proposed in the literature as
potentially validated strategies to minimize dental caries
in children. For instance, many previous studies and
reviews have evaluated the efficacy of varnish fluoride on
permanent teeth in school-aged children. In this context,
it has been reported that the efficacy of fluoride for
children with moderate-to-severe dental caries is greater
than the evaluated benefits for children with healthy tooth
surfaces.  Moreover, evidence from  worldwide
investigations shows the positive association between
using fluoride-based toothpaste and children's oral health.
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Besides, tooth brushing is an accepted modality for many
cultures across the globe, and fluoride is a widely
available substance.*

However, it should be noted that the amount of toothpaste
should be limited to the necessary amount only because
most children usually ingest around 30% of the
toothpaste. In addition, many studies have reported that
the rate of early childhood caries has significantly
decreased by up to 70% when using dental office topicals,
mouth rinse, and toothpaste that contain fluoride. It has
been furtherly shown that the severity of systemic
fluoridation is an efficacious approach to reducing the
incidence of tooth decay in the general population. Many
previous investigations have indicated that the prevalence
of early childhood caries has significantly decreased
secondary to water fluoridation and the administration of
different fluoride resources. Accordingly, establishing
these approaches in high-risk groups is recommended as a
favorable interventional  approach  against the
development of dental caries.***2

There are also other prevention approaches that were
described in the literature. For instance, reducing the risk
of caries can be achieved by minimizing the practice of
harmful feeding behaviors. For instance, infants should
not be put to bed with feeding bottles. Instead, they
should be encouraged to drink from a cup by 12 months
old. In addition, increased consumption of products
containing  fermentable  carbohydrates  (including
between-meal snacks, juice, and others) should be
avoided. Educating parents about the oral health practices
of their children was also previously suggested as an
efficacious approach to minimizing the risk of developing
early childhood caries. Such education programs
encourage routine dental visits, regular tooth brushing,
and enhanced feeding habits.*344

Another approach would be to minimize the risk of
vertical transmission of bacteria, which is considered a
major risk factor for developing early childhood caries, as
previously discussed. These approaches are usually
termed primary-primary interventions among the different
studies. The approach is broadly divided into two main
concepts, including strategies to minimize the frequency
of bacteria in primary caregivers' and mothers' mouths
and minimize activities by which mothers and infants
share their saliva. The latter can be achieved by avoiding
sharing toothbrushes, foods, drinks, utensils and training
the child to avoid putting his fingers in his mother's
mouth. Subsequently, the risk of transmitting bacteria-
causing early childhood caries can be significantly
decreased. Accordingly, it has been suggested that
suppressing the frequency of S. mutans from mothers'
mouths can significantly enhance children's oral hygiene
by decreasing the risk of transmitting this infection to
infants. Previous studies suggested that reducing oral
microorganisms can be significantly achieved by using
chlorhexidine gluconate in the form of dentifrices, mouth
gels, and rinses.*+47

CONCLUSION

Early childhood caries is a common condition that affects
children and young infants. Affected children usually
present with variable degrees of the condition, and some
complications might be associated. Many risk factors
have been reported in the literature for developing the
condition in children. These include the presence of
certain bacterial pathogens (especially through vertical
transmission), dietary habits, and poor oral hygiene.
Evidence indicates that these risk factors significantly
contribute to the development of early childhood caries
and the importance of the child's socioeconomic status
and his caregivers. Targeting these factors would
significantly reduce the risk of developing the condition,
in addition to fluoridation as suggested by various
relevant investigations.
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