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ABSTRACT

Early childhood caries is a complex disease involving maxillary primary incisors within a month after eruption and spreads rapidly 
to involve other primary teeth. It is a serious socio-behavioural and dental problem that afflicts infants and toddlers worldwide. 
Aim of study is to determine prevalence of early childhood caries and associated risk factors in preschool children. Questionnaire 
based study. Self-formulated questionnaires were delivered by hand and collected on completion. A Convenience sample of 100 
children aged between 8 and 48 months were selected, and data was collected. Data was entered in Microsoft Excel and imported 
to SPSS and were summarized through bar graphs. Children with maximum caries (23%) were seen in the age group of 40-48 
months. Significant increase in the incidence of caries as the age increases (p=0.042) seen. There was a significant increase in the 
caries in children with low birth weight (p=0.033). A significant increase in caries prevalence was found in children accustomed 
to the practice of on-demand bottle feeding at night (p=0.001). Caries also increased significantly when milk with sugar was 
consumed (p=0.001). However, increased frequency of tooth-brushing, parental supervision, significantly decreased caries 
prevalence(p=0.001). From this study we come to know that the associated risk factors for the prevalence of caries is age, low 
maternal education, improper feeding, and oral hygiene maintenance habits.
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INTRODUCTION 

Dental caries is the commonest chronic disease of 
childhood that interferes with normal nutrition 
intake, speech, and daily routine activities 
preschool children. It is the foremost common 
chronic infectious disease of childhood, caused by 
the interaction of bacteria, mainly Streptococcus 
mutans, and sugary foods on enamel surface of 
the tooth. S. mutans can spread from mother 
to baby during infancy and may inoculate even 
pre-dentate infants. These bacteria break down 
sugars for energy, causing an acidic environment 
in the mouth and result in demineralization of 
the enamel of the teeth resulting in dental caries 
[1]. Dental caries in toddlers and infants have 
a different pattern. The definitions first used to 
describe this condition were associated with 

etiology, with the main target on inappropriate 
use of nursing practices. The following terms 
can be used: Early childhood tooth decay, 
early childhood caries, baby bottle-fed tooth 
decay, early childhood dental decay, comforter 
caries, nursing caries, maxillary anterior caries, 
rampant caries, and many more [2]. Early 
childhood caries is a complex disease involving 
the primary dentition and spreads rapidly. It is 
a socio- behavioural and dental problem that 
afflicts most of the toddlers across the world.

As any caries lesion, ECC is caused due to poor oral 
hygiene, bacterial invasion, sugary diet habits, 
etc. This type of decay influences generally young 
kids at or beneath levels of poverty, teeth which 
are usually vulnerable to caries have structural 
damage. In the initial phase, ECC is recognized as 
a dull, white demineralized enamel that quickly 
advances to obvious decay along the gingival 
margin [3]. Deciduous maxillary incisors are 
most affected earlier than the four deciduous 
maxillary anterior teeth which are often 
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involved concurrently [4]. Carious lesions may 
be found on either the labial or lingual surfaces 
of the teeth and, in some cases, on both [5]. The 
decayed hard tissue is clinically seen as a yellow 
or brown cavitated area. In older children, whose 
entire primary dentition is fully erupted, it is not 
ascertained to see considerable advancement 
of the dental damage. This can also affect the 
permanent dentition leading to malocclusion, or 
unerupted or malposed teeth.

In primary teeth, dental caries is a preventable 
and reversible disease if treated in early stages, 
but when left untreated it will lead to pain, 
bacterial infection, alteration in growth and 
development, premature loss of teeth, speech 
difficulty, increase in treatment costs, loss of 
confidence, and negatively affect the eruption 
of successor permanent teeth [6]. The effects 
of early childhood caries may in many children 
extend beyond pain and infection. It also affects 
the child’s ability to eat, communicate, and 
learn resulting in lower self-esteem. Pulpal pain 
associated with deep caries lesions can lead to 
reduced quality of life in children [7].  

Streptococcus mutans and Streptococcus 
sobrinus are the main cariogenic microorganisms 
[8]. These acid-producing pathogens inhabiting 
the mouth cause damage by dissolving tooth 
structures within the presence of fermentable 
carbohydrates such as sucrose, fructose, and 
glucose [9].  Most of the long-term studies also 
demonstrated that the individuals with low 
infection levels in this period are less likely to 
be infected with MS, and subsequently have the 
lowest level of risk of developing caries [10]. 
Inappropriate use of baby bottles has a central 
role in the etiology and severity of ECC. The 
rationale is the prolonged bedtime use of bottles 
with sweet content, especially lactose [11]. 

Caries risk is greatest if sugars are consumed 
at high frequency and are in a form that is 
retained in the mouth for long periods [12]. 
Studies suggested that ECC is more commonly 
found in children who live in poverty or in poor 
economic conditions, who belong to ethnic 
and racial minorities, who are born to single 
mothers, whose parents have low educational 
level, especially those of illiterate mothers. 
In these populations, due to the prenatal and 
perinatal malnutrition or undernourishment, 
these children have an increased risk for enamel 

hypoplasia and exposure to fluorine is probably 
insufficient [13].

Our department is passionate about childcare, 
we have published numerous high-quality 
articles in this domain over the past 3 years [14-
32]. With this inspiration we planned to pursue 
research on determining the prevalence of early 
childhood caries and associated risk factors in 
preschool children.

MATERIALS AND METHOD

Questionnaire design

This study was a questionnaire-based study. 
Validation and reliability check were done by 
experts in the field of pediatric Dentistry. A pilot 
survey was also conducted to evaluate the same. 
Consent for participation was obtained from 
the participants' parents. The questionnaires 
were self-formulated and were delivered by 
hand and collected on completion. The medium 
of answering the questionnaires was English. 
The questionnaire was designed to assess the 
prevalence of early childhood caries and the 
associated risk factors in preschool children.
Sample size

A random sample of 100 children aged between 
8 and 48 months were selected from various 
parts of urban Chennai. The status of dental 
caries was recorded according to the World 
Health Organisation (WHO) criteria. Information 
regarding oral hygiene practices, feeding 
habits, socio-economic status, birth weight, and 
educational status of the mother was obtained 
through a structured questionnaire given to 
parents of preschool children.
Statistical analysis

The statistical analysis was performed using the 
Statistical package for Social Sciences version 
(SPSS) 20. Association between groups were 
made through Pearson Chi square test. Values 
were deemed significant if p<0.05.

RESULTS AND DISCUSSION

A random sample of 100 children aged between 
8 and 48 months were selected from various 
parts of urban chennai. Out of 100 children, ECC 
was absent in 56% of the children and absent 
in 44% of the children (Table 1). In relation to 
association between age and ECC, it was seen 
that presence of ECC increases as age increases, 
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which is statistically significant.

Pearson Chi square= 3.332, p=0.042 (<0.05), 
hence statistically significant (Figure 1). In 
relation to association between the education 
status of mother and ECC it was seen that 
presence of ECC is more (24%) in children whose 
mothers are uneducated,which is statistically 
significant. Pearson Chi square= 27.062, p=0.001 
(<0.05), hence statistically significant (Figure 2). 
In relation to association between birth weight 
of children and ECC it was seen that presence 
of ECC is more (32%) in children whose birth 
weight is under 2.5kg, which is statistically 
significant. Pearson Chi square= 4.452, p=0.033 
(<0.05), hence statistically significant (Figure 3).

In relation to association between type of family 
and ECC it was seen that presence of ECC is 
more (25%) in children who belong to a nuclear 
type of family, which is statistically significant. 
Pearson Chi square= 2.448, p=0.015 (<0.05), 
hence statistically significant (Figure 4). In 
relation to association between feeding habits 
and ECC it was seen that presence of ECC is more 
(30%) in children who were bottle fed, which 
is statistically significant. Pearson Chi square= 

24.002, p=0.001 (<0.05), hence statistically 
significant (Figure 5).

In relation to association between consumption 
of sugar and ECC it was seen that presence of 
ECC is more (29%) in children who had more 
consumption of sugar, which is statistically 

Early childhood caries Frequency (n) Percentage (%)
Present 44 44
Absent 56 56
Total 100 100

Table 1: Shows the frequency distribution of children with and without Early Childhood Caries (ECC). Out of 100 children, ECC was absent in 
56% of the children and absent in 44% of the children.

Figure 1: Bar graph shows association between age and ECC. X axis 
shows the different age groups and Y axis shows presence and 
absence of ECC. Pearson Chi square=3.332, p=0.042 (<0.05), hence 
statistically significant. Presence of ECC increases as age increases, 
which is statistically significant.

Figure 2: Bar graph shows association between education status of 
mother and ECC. X axis shows the education status of mother and 
Y axis shows presence and absence of ECC. Pearson Chi square= 
27.062, p=0.001 (<0.05), hence statistically significant. Presence 
of ECC is more (24%) in children whose mothers are uneducated, 
which is statistically significant.

Figure 3: Bar graph shows association between birth weight of 
children and ECC. X axis shows the birth weight of children and 
Y axis shows presence and absence of ECC. Pearson Chi square= 
4.452, p=0.033 (<0.05), hence statistically significant. Presence of 
ECC is more (32%) in children whose birth weight is under 2.5kg, 
which is statistically significant.
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significant. Pearson Chi square=12.538, p=0.001 
(<0.05), hence statistically significant (Figure 
6). In relation to association between brushing 
habits and ECC it was seen that presence of ECC is 
more (19%) in children who cleaned their teeth 
by themselves, which is statistically significant. 
Pearson Chi square= 21.509, p=0.001 (<0.05), 
hence statistically significant (Figure 7).

The oral health of preschoolers is an overlooked 
aspect of childhood health and well-being, 
especially in cases of Early childhood caries. In 
relation to association between age and ECC, it 

was seen that as age increases caries prevalence 
also increases. This was in line with the study by 
Jose et al [33]. The children of age group 40 to 48 
months showed higher caries prevalence (23%) 
than the younger age groups. This finding of 
increased early childhood caries with increasing 
age is as expected, because there is an increasing 
number of primary teeth which erupts in the 
oral cavity and becomes exposed to the oral 
environment and the cariogenic challenge. Also, 
as the age increases, children tend to change 
their dietary habits and oral hygiene practices [34].

Figure 4: Bar graph shows association between type of family and 
ECC. X axis shows the type of family  and Y axis shows presence and 
absence of ECC. Pearson Chi square= 2.448, p=0.015 (<0.05), hence 
statistically significant. Presence of ECC is more (25%) in children 
who belong to a nuclear type of family, which is statistically 
significant.

Figure 5: Bar graph shows association between feeding habits and 
ECC. X axis shows the feeding habits and Y axis shows presence 
and absence of ECC. Pearson Chi square= 24.002, p=0.001 (<0.05), 
hence statistically significant. Presence of ECC is more (30%) in 
children who were bottle fed, which is statistically significant.

Figure 6: Bar graph shows association between consumption of 
sugar and ECC. X axis shows consumption of sugar and Y axis shows 
presence and absence of ECC. Pearson Chi square= 12.538, p=0.001 
(<0.05), hence statistically significant. Presence of ECC is more 
(29%) in children who had more consumption of sugar, which is 
statistically significant.

Figure 7: Bar graph shows association between brushing habits 
and ECC. X axis shows brushing habits and Y axis shows presence 
and absence of ECC. Pearson Chi square= 21.509, p=0.001 (<0.05), 
hence statistically significant. Presence of ECC is more (19%) 
in children who cleaned their teeth by themselves, which is 
statistically significant.
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In relation to educational status of mothers, 
the educational status of mothers is of more 
importance in nourishing their children. They 
should have enough knowledge as they are the 
primary caregivers of a child. Low maternal 
education results in higher incidence of caries in 
their children which was evident in our study in 
which the caries incidence was higher (24%) in 
children whose mothers were uneducated and 
caries prevalence was low in children whose 
mothers were educated.  This may be attributed 
to the fact that lack of information and education 
regarding the oral health like feeding habits, 
oral hygiene habits, dietary habits, which leads 
to the negligence of the mothers in taking care 
of the oral health of their children leading to 
caries. The results coincide with other studies 
like Livny et al. [35] where similar results were 
demonstrated.

Next factor is birth weight, in which the children 
who were born with low birth weight (<2.5 kgs) 
demonstrated high caries prevalence (34%) 
when compared to children born with birth 
weight of greater than 2.5 kgs. Low birth weight 
and preterm births predisposes to high levels 
of streptococcal colonization in the oral cavity 
leading to caries and in addition favouring the 
development of enamel hypoplasia and salivary 
disorders. These results are in accordance with 
study by Shulman et al. [36]. 

In relation to the type of family, caries 
prevalence was found to be significantly lower 
(33%) in children who lived in a joint family 
when compared to children who lived in nuclear 
families where caries prevalence was relatively 
higher. The probable reason could be in the joint 
type of family, there are quite a lot of family 
members in taking care of the children by 
providing proper nourishment and monitoring 
the oral habits of the children, which includes 
the feeding pattern, dietary habits and oral 
hygiene practices. But nowadays in this type of 
contemporary world, where nuclear families 
exist and both the parents are working, there is 
not enough time for them to take care of their 
children in person, especially when it comes to 
oral habits of their children [37]. This leads to 
high caries prevalence in such children brought 
up in nuclear families. 

In relation to the association of early childhood 
caries with feeding habits, caries prevalence 

(30%) was found to be higher in children who 
were bottle fed for a longer duration of time. 
The improper feeding patterns like bottle 
feeding beyond one year, prolonged or on-
demand breastfeeding and children put to bed 
with nursing bottles are responsible for an 
increase in the exposure of primary teeth to 
fermentable carbohydrates. This increases the 
risk of developing caries. The results were not 
in accordance with study by Petti et al. [38] 
where caries prevalence was higher in children 
who were exclusively breast fed. Exclusive 
breastfeeding should be encouraged up to the 
sixth month, and maintained at least up to the 
second year, with flexibility in schedules or 
shifts, and complemented appropriately with 
weaning food. On-demand breastfeeding for 
longer durations decreases plaque pH, thereby 
increasing the risk of ECC. Therefore, mothers 
should be informed of how they can reduce 
the probability of ECC by discouraging breast-
feeding on demand, transitioning to use of a 
regular cup at 12 months of age, and cleaning the 
child’s mouth regularly once the first primary 
tooth has erupted as suggested by American 
Academy of Pediatric Dentistry guidelines of 
Pediatric Dentistry and Others [39].

In relation to the consumption of sugar, the 
caries prevalence increased (29%) with 
increased sugar consumption and caries 
incidence was low (39%) in children who 
consumed milk without sugar. The sugar intake 
in the early stages of life may accelerate the 
accumulation of mutans streptococci in the 
infant’s mouth which is a risk factor for caries. 
The mutans streptococci colonization is directly 
proportional with increased snacking habits 
leading to increase in caries prevalence among 
preschool children. Other factors predisposing 
to caries are frequent consumption of foods, 
snacks and drinks like soft drinks, juices, non-
citric beverages, and carbohydrates in-between 
meals. Hence, nutritional recommendations 
of limiting the snacking time among children 
and encouraging regular meals is essential. 
Nutritional supplements and dietary factors 
have a profound and lasting effect on developing 
and developed dentition [40]. 

Last factor is the oral hygiene habits in which 
children without caries were significantly high 
(36%) in children whose brushing was done by 
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their mothers.  Caries prevalence was higher 
(19%) in children who brushed by themselves 
without their parents’ supervision. This is in 
accordance with the study by Ibrahim et al. 
[41]. Many authors have shown that regular 
tooth brushing may counteract the effects of a 
cariogenic diet [6]. Therefore, variables such as 
tooth brushing under supervision, frequency of 
brushing, type of dentifrice, and tooth cleaning 
aids should be educated to the parents. Parental 
assistance and guidance are essential to reduce 
the risk of developing caries. Tooth brushing 
by parents or caregivers has the potential 
of removing dental plaque more effectively, 
optimally saturating the oral environment with 
fluoride, thereby decreasing the risk of caries 
among their children. 

Overall, the significant findings of this survey 
will form a part of a baseline for the oral health 
assessment for children below 6 years of age 
which would be extremely helpful to the parents 
as well as caregivers in taking care and properly 
monitoring the oral habits of the children. 
Parent supervision is essential in oral health 
maintenance of their children in this age. So, 
assessment of these risk factors would help in 
early diagnosis and prevent the spread of caries.

CONCLUSION

Within the limits of the study, it was seen that 
Early Childhood Caries was prevalent in 44% 
of pre-school children. Also, it was seen that 
significant association was found between ECC 
and factors like age, maternal education, birth 
weight, type of family, feeding habit, sugar 
consumption and oral hygiene maintenance. 
So, it can be concluded that risk factors for ECC 
include increasing age, low maternal education, 
low birth weight, nuclear type of family, improper 
feeding habits, increased sugar consumption and 
improper oral hygiene maintenance.
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