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ABSTRACT

Objectives: Early childhood caries (ECC] is a devastating form of dental decay with multi-factorial
origin. The aim of this cross-sectional study is to investigate the prevalence and related risk factors
of ECC in preschool children of urban Bangalore (India).

Methods: A random sample of 1,500 children aged between 8 and 48 months were selected from
various parts of urban Bangalore. The status of dental caries was recorded according to the World
Health Organization (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 mothers of preschool children. The data was subjected to statisti-
cal analysis using the Statistical package for social sciences (SPSS) version 12.

Results: The prevalence of ECC in preschool children was 27.5%, while the mean deft was 0.854.
ECC increased significantly with age. Children whose mothers had no schooling and those who be-
longed to low socioeconomic group showed higher caries prevalence. A significant increase in caries
prevalence was found in children accustomed to the practice of on-demand breast feeding and bottle
feeding at night. Caries also increased significantly when snacks were consumed between meals.
However, increased frequency of tooth-brushing, parental supervision, use of a baby toothbrush, and
fluoridated dentifrice significantly decreased caries prevalence.

Conclusion: ECC is a serious public health problem in this population and measures to increase
awareness should be undertaken. The target candidates for oral health promotion programs should
include mothers, general dentists, pediatricians, nurses, primary care health workers, care-takers
at day-care centers and gynecologists. (Eur J Dent 2012;6:141-152)
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O Prevalence of early childhood caries

INTRODUCTION

Early childhood caries is a complex disease
involving the maxillary primary incisors within a
month after eruption and spreads rapidly to involve
other primary teeth." It is a serious socio-behavioral
and dental problem that afflicts infants and toddlers
worldwide.? The definitions of ECC in the published
literature vary, making comparisons among stud-
ies difficult.”® For example, some of the definitions
have included 1 or more incisors with decay,* 2 or
more incisors with decay,® and even 3 or 4 maxillary
incisors with decay.® Therefore, in 2003, the Ameri-
can Academy of Pediatric Dentistry (AAPD) defined
ECC as the presence of one or more decayed (non-
cavitated or cavitated), missing (due to caries), or
filled tooth surfaces in any primary tooth in a child
up to 71 months of age or younger. The academy
also specifies that, in children younger than 3 years
of age, any sign of smooth surface caries is indica-
tive of severe early childhood caries (S-ECC). From
ages 3 through 5, 1 or more cavitated, missing (due
to caries) or filled smooth surfaces in primary max-
illary anterior teeth or decayed, missing, or filled
score of > 4 (age3), or > 5 (age 4), or > 6 (age 5) sur-
faces constitutes S-ECC.’

ECC is a multi-factorial disease.? The factors
include a susceptible host, fermentable carbohy-
drate diet, presence of dental plaque, high num-
ber of cariogenic micro-organisms such as mu-
tans streptococci, lactobacillus and time.? It is also
thought that there may be unique risk factors for
caries in infants and young children. ECC has been
associated with demographic characteristics, oral
hygiene practices, parental attitudes, educational
status of mother, socio-economic status, tempera-
ment of the child, mouth breathing habit, siblings,
pacifiers dipped in honey, children with chronic ill-
ness or special health care needs and other feeding
habits, maternal nutrition, psychosocial issues, fre-
quent use of medications and parenting practice.”"
Even ethnicity has been identified as a factor, as the
prevalence of tooth decay in children remains high
among ethnic minorities and various North Ameri-
can aboriginal population.'¢'”

ECC is a serious public health problem in very
young children, and although it is not life threaten-
ing, if left untreated it may lead to pain, bacteremia,
compromised chewing ability, and toxic overdose of
analgesics (acetaminophen] administered during

the early stages, followed by malocclusion in per-
manent dentition, phonetic problems, suboptimal
health, lower self-esteem, and failure to thrive.'®"
Also, it has been demonstrated that dental caries
can gradually reduce a child’s ability to gain weight,
which may get reversed after complete oral reha-
bilitation.?

ECC has also been described as a social, politi-
cal, behavioral, medical, psychological, economical
and dental problem.?' It is considered as a social and
political problem because it is endemic in disad-
vantaged children, regardless of race, ethnicity, or
culture. These disadvantaged children suffer from
diseases; hunger, lack of education, family support,
and parental employment.?? ECC can be a medi-
cal problem, because infants with ECC continue to
grow at a slower pace compared to caries-free in-
fants.?® Children born after maternal complications
during pregnancy or who have had traumatic births
are at risk of developing ECC.% Moreover, children
with severe ECC often require costly treatment with
hospitalization under sedation or general anesthe-
sia.? Preventive methods are not applied to many
vulnerable children, who later develop serious den-
tal problems.

The prevalence of ECC is estimated to range from
1% to 12% in preschoolers of developed countries?
and from 50% to 80% in high-risk groups,'s'72" in-
cluding immigrants and aboriginal Canadians. The
prevalence of ECC and its association with feeding
habits and oral hygiene practices in preschool chil-
dren of Kerala state which is a neighboring state of
Karnataka in southern India, was evaluated by Jose
and King. The results showed caries prevalence of
44% and the dmft was 1.84. Severe-ECC was seen
in 12% of the sample studied. They also concluded
that the preschool children in Kerala, who were at
high risk from developing caries lesions were those
children with poor oral hygiene, who consumed
snacks, who were given snacks as reward, and
those who belonged to lower socio-economic sta-
tus.? However, because most studies on ECC have
been conducted among specific ethnic, immigrant,
and lower socio-economic communities, extrapola-
tion of current risk assessment models to the gen-
eral population is problematic.?

Bangalore, being a metropolitan city within Kar-
nataka state, has inhabitants from different socio-
economic and cultural backgrounds. The city has
leveraged its prowess in the information technology
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(IT) industry to emerge as the leading IT-BPO (In-
formation Technology-Business Process Outsourc-
ing) destination in India. Despite the seriousness
of problems due to ECC, there has been a paucity
of prevalence studies in Bangalore, which may be
due to the difficulty of access to this age group. The
most tragic fact about ECC may be that measures,
which could render the condition entirely prevent-
able, have not been implemented due to the multi-
factorial origin of this disease. Hence, knowledge
on prevalence and associated factors of ECC is nec-
essary to develop targeted interventions for preven-
tion of subsequent tooth decay, and to decrease the
number of children that require emergency treat-
ment. So, the aim of this study was as follows:

1. To determine the prevalence of ECC in chil-
dren aged between 8 and 48 months in urban Ban-
galore, India.

2. To determine possible associations of ECC
with factors such as chronological age, birth weight,
socio-economic status, educational status of the
mother, feeding habits, and oral hygiene practices.

MATERIALS AND METHODS

This cross-sectional survey was conducted in
Bangalore city, which is the capital of Karnataka
state in India. With an estimated population of 5.8
million in 2001, Bangalore is the 3 most populous
city in India and the 28th most populous city in the
world. All inhabitants of the city use the local tap
which has a low-fluoride level of 0.7 ppm for do-
mestic purposes.

This survey consisted of a random sample of
1500 children, both male and female aged between
8 and 48 months, attending playschools and private
hospitals in different parts of urban Bangalore city,
Karnataka. In the present study, private hospitals
were selected for the collection of data for children
less than 2 years, and play homes and day care cen-
ters were selected for older children. The age group
selected for this study was 8 - 48 months because
by 8 months of age at least 2 central incisors erupt
and it has also been established that mutans strep-
tococci can be found in the mouth from as early as
6 months of age, even prior to tooth eruption.?” All
children were included in the study after obtaining
informed consent from the mother. Not all individu-
al data sets were complete and those with missing
data sets were excluded from the modeling step.

An informed consent was obtained from the
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mothers before each child was enrolled. Ethical
clearance to conduct the study was obtained from
the institutional review board.

A pilot survey was conducted among 20 children,
in order to pre-test the method of examination, data
collection forms, and to train and familiarize the ex-
aminer with the survey. The preliminary investiga-
tion was conducted in the research institute among
the group of children of the same age, which was
considered as an analogous population. Only 3 of
the 20 children examined presented dental caries.
Full agreement was reached on this result between
the study examiner (PP) and two experienced Pro-
fessor (SS, PS) in the Department of Pediatric Den-
tistry.

Clinical examination was performed by a sole
examiner (PP) using disposable mouth mirrors
for indirect vision of lingual areas of the teeth, and
torch light. Mouth mirrors were used for indirect vi-
sion of lingual areas of the teeth. The community
periodontal index (CPI) probe was used to confirm
visual evidence of caries on the occlusal, buccal
and lingual surfaces. During the examination, the
older children were seated on a chair and infant
were examined with assistance of their mothers’,
by means of the “knee-to-knee” technique. Gauze
pads were used to clean and dry teeth surfaces be-
fore examination. A prior schedule for data collec-
tion was prepared and an average of 40-50 children
was examined per day. A dental surgeon was sitting
close to the examiner so that the codes could be
easily heard and recorded correctly. Radiographs
were not taken due to practical reasons. The WHO
criteria (1997) for carious lesions were used to di-
agnose caries.®

Questionnaire

The mothers of children attending play schools
and nursing homes were informed of the nature of
the investigation directly or through the teachers.
Participation involved dental examination of the
child followed by a comprehensive interview with
mothers. They completed a dental health question-
naire which included a series of questions regard-
ing the child’'s chronological age, birth weight, so-
cio-economic status, educational status of mother,
feeding habits and oral hygiene practices.

Statistical Analysis
The clinical and questionnaire data were ana-
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lyzed using the statistical package for social sci-
ences, Raleigh, North Carolina, USA (SPSS]) ver-
sion 12. The percentage of caries-affected and
caries-free children within each variable category
was compared using cross-tabulation procedure
and the relative proportions within each group were
analyzed using the chi-square test of association. In
the above tests, “P” value of <.05 was considered as
statistically significant.

RESULTS

The overall caries prevalence of 1500 chil-
dren of urban Bangalore whose ages ranged from
8-48-months was 27.5% (n = 413) with a mean deft
of 0.854. The caries prevalence in different age
groups showed an increase with age (Table 1). In the
present study, the number of children affected with
ECC in relation to birth weight of children (Table
2], socio-economic status (Table 3), and mother’s
education level (Table 4) was evaluated. Low birth
weight as defined by the WHO is weight at birth of
less than 2.5 kg (5.5 b).” Of the 1500 children stud-
ied, 499 (33.2%) children had low birth weight (<2.5
kgs), and 27% of these children were affected with
ECC. The socio-economic status was based on the
parent’s annual income. The children were divided
into 4 groups on the basis of income. Children with
family annual income of less than Rs 50,000 (US $
1000) were included in group 1 and group 4 included
children from higher family annual income of more
than Rs 200,000 (US $ 4000). The occurrence of ECC
was found to be higher in children of low socio-eco-
nomic status and uneducated mothers (Table 3, 4).

The effect of different feeding habits such as
manner of feeding, on-demand breast feeding, bot-
tle feeding at night, nutritional supplements given,
in-between meal snacking, and use of pacifiers in
the occurrence of ECC were analyzed (Table 5). The
1500 children included in this study cleaned their
teeth on their own or were assisted by parents. The
methods of cleaning, frequency of cleaning, clean-
ing aids used, dentifrice used and initiation of tooth
brushing were analyzed as shown in Table é.

DISCUSSION

The oral health of preschoolers is an overlooked
aspect of childhood health and well-being, espe-
cially in cases of ECC. These children constitute a
population vulnerable to caries because of their de-
pendence and inability to communicate with their

parents. In Southern India, dental caries prevalence
in children below 6 years of age was comparatively
low as reported by Gupta et al in relation to other
parts of the country. The mean deft found in Karna-
taka (Bangalore), Andhra Pradesh and Kerala were
0.6, 1.63, and 2.1 respectively.® Another study was
conducted to compare the prevalence and pattern
of caries in 4-5%2-year-old children of urban Banga-
lore and non-urban Chickaballapur within Karna-
taka state, India. The results showed caries preva-
lence of 66.3% with a mean deft of 2.9 in Bangalore
city whereas in Chickballapur, the prevalence was
58.4% and the mean deft was 2.3." In the present
study, the prevalence of ECC in urban Bangalore
within Karnataka state was 27.5% with a mean deft
of 0.854. This shows a decreased trend of caries
prevalence in urban Bangalore from 1987 to 2005.
This level is higher than formerly reported in sev-
eral European countries, but lower than the levels
among several native North-American communi-
ties.32333 The low prevalence observed in this study
could be due to the increased use of fluoridated
toothpastes available in the market, increased oral
hygiene awareness as there are many oral health
education programs organized by well-established
dental institutions of Bangalore. Another possible
reason could be to the rapid growth and develop-
ment of Bangalore city not only area with respect
to the area but also in terms of employment op-
portunities and education status. This could lead to
increased awareness among the general public es-
pecially mothers, primary care health providers and
secondary caretakers towards the dental health of
their children.

Age (Table 1)

Determining the prevalence of caries in pre-
school children is a difficult process as the children
of this age group are not easily accessible, unco-
operative, a detailed examination of the oral cavity
cannot be easily accomplished and no separate cri-
teria has been developed for evaluating the extent
and degree of caries in children below 3 years be-
cause of varied number of erupted teeth.®

Similar to the results of the previous studies,
our present study also showed that caries preva-
lence increased significantly with age.2%3” The
children of group 7 (44-48 months) demonstrated
higher caries prevalence (37.2%]) than the younger
age groups. The finding that caries experience and
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the number of confirmed cases of ECC increased
with increasing age was as expected, because there
is an increasing number of erupted primary teeth
which become exposed to the oral environment and
cariogenic challenge. Also, as children grow older
there is a change in the dietary habits and hygiene
practices.?

Low Birth Weight (Table 2)

Low birth weight and preterm births, predis-
poses to high levels of streptococcal colonization,
in addition to favoring the development of enamel
hypoplasia and salivary disorders.®® In the pres-
ent study, 27% of low birth weight children were
affected with ECC, which was not statistically sig-
nificant. This is in accordance with the findings of
another study by Shulman.® However, some other
similar studies have found a significant association
between low birth weight and ECC.“*#' The present
study had a disproportionate sample size between
low birth weight and normal birth weight children.
Therefore, further research is required to empha-

Table 1. Prevalence of early childhood caries in relation to age.
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size the correlation between low birth weight and
caries prevalence in preschool children. The issues
to be explored include the link between develop-
mental enamel defects and caries, and the role of
birth complications in the development of caries.

Socio-Economic Status (Table 3)

Social class may affect caries risk in many ways.
Low income affects the degree of education, health,
values, life styles and access to health care infor-
mation, thereby increasing susceptibility to caries.
A statistically significant correlation was found be-
tween caries prevalence and low socio-economic
status, measured in terms of the income. The pres-
ent study showed that higher the income, lower
the caries prevalence, which is in accordance with
the observations of some previous studies.??'42
Low socio-economic status may increase ECC risk
in several ways. Individuals from lower economic
strata experience financial, social and material dis-
advantages that compromise their ability to care for
themselves, obtain professional oral health care

Caries Affected Caries Free
Age in months Total Inference
N (%) N
Group 1 08to 13 1(1.14%) 87 88
Group 2 141019 18 (23.3%) 59 77 %% = 68.60
Group 3 20 to 25 7 (11%) 57 b4 Chi-square test
Group 4 26 to 31 39 (17.4%) 185 224
Group 5 32 to 37 118 (28.7%) 292 410
Groupé 38 to 43 126 (35%) 232 358
Group 7 44 to 48 104 (37.2%) 175 279 P<.001
Total 413 (27.5%) 1087 1500
Table 2. Proportion of children with early childhood caries according to birth weight of child.
Birth weight Caries Affected Caries Free Total
Inference
(Kgs) N (%) N N
2=0.09
Group 1 Low [<2.5) 135 (27.1%) 364 499 A
Chi-square test
Group 2 >25 278 (27.8%) 723 1001 P=.7693
Total 413 (27.5%) 1087 1500
Table 3. Proportion of children with early childhood caries according to annual family income.
Income in Indian Rupees Caries Affected Caries Free Total
Inference
(Rs) N (%) N N
Group 1 < 50,000 Rs 214 (34.6%) 404 618 ¥? =45.94
Group 2 50,000 - 1 lakh Rs 74 (24.2%) 232 306 Chi-square test
Group 3 1 lakh - 2 lakhs Rs 54 (35.1%) 100 154
P<.001
Group 4 > 2 lakhs Rs 71 (16.8%) 351 422
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services and live in a healthy environment, all of
which lead to reduced resistance to oral and other
diseases.? It has also been reported that children
from low socioeconomic background have more fa-
talistic health beliefs, lower perceived need for and
utilization of dental health care services and poor
eating habits.?"#®

Educational Status of the Mother (Table 4)

As mothers are the primary caregivers of a
child, low maternal education is related to higher
caries prevalence in their children.22'# |n the study
sample of 1500, 38% children whose mothers had
no schooling were affected with caries. This was
statistically significant when compared to those
children whose mothers had received higher edu-
cation. The results of this study are similar to other
studies, which show a strong association between
mother’s education and presence of caries in their
children. This may be attributed to the lack of in-
formation and education about the oral health care
for children in uneducated mothers.22374 However,
recent research has shown a lack of any association
between ECC and education level of the mother.*®

Feeding Habits (Table 5)

The improper feeding patterns like bottle feed-
ing beyond one year, prolonged or on-demand
breast feeding and children put to bed with nurs-
ing bottle are responsible for an increase in the
exposure of primary teeth to fermentable carbohy-
drates. This increase is likely to promote both an
early colonization by oral mutans streptococci and
anincrease in the number of these microorganisms
in the dental plaque and saliva, which increases the
risk of developing caries.* These bacteria are usu-
ally transmitted to the child by their mothers within
the first 2 years of life which is known as the win-

dow of infectivity period in preschool children. The
earlier these microorganisms are transmitted, the
more severe will be the ECC in primary dentition.®

In the current study, 30% children were exclu-
sively breast fed and 12.7% children exclusively
bottle fed. The remaining 57.2% of the children
were both breast and bottle fed. The caries preva-
lence was marginally higher in exclusively breast-
fed children. This is in accordance with a study
conducted in Brazil by Dini et al which stated that
children who were exclusively breast fed had slight-
ly higher caries prevalence.”” A recent study in the
United States has indicated that infant breastfeed-
ing and its duration, whether exclusive feeding or
not, is not associated with any increased risk for
ECC or S-ECC.* A systematic review of the relation-
ship between breastfeeding and ECC has thereby
suggested that a definitive conclusion cannot be
drawn due to the inconsistent methodological ap-
proach in the research which makes it difficult to
compare findings.”’ This shows that the influence
of infant feeding per se on ECC remains a complex
and somewhat controversial issue. Therefore, ex-
clusive 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 breast feeding was practiced by 554
mothers, of whom 164 (29.6%]) children had caries.
Of the 755 children whose mothers’ did not practice
on-demand breast feeding 202 (26.71%) children
had caries. Thus, there was significantly high car-
ies prevalence in children whose mothers practiced
on-demand breast feeding. Ad libitum breastfeed-
ing or breastfeeding for longer durations decreas-
es plaque pH, thereby increasing the risk of ECC.
Therefore mothers should be informed of how they

Table 4. Proportion of children with early childhood caries according to educational status of mother.

Education Status Of Caries Affected Caries Free
Total Inference
Mother N (%) N
Group 1 No Schooling 142 (37.9%) 232 374
Group 2 Primary School 43 (33.8%) 84 127
Higher S d 2=35.20
Group 3 fgnerseconcary 109 (29.1%) 374 483 X
School
oy Pre-university Col- 17 (28.8%) 42 59 Chi-square test
lege
Group 5 Graduate 94 (22.3%) 327 421
Group 6 Post Graduate 8 (22.2%) 28 36 P<.05
Total 413 (27.5%) 1087 1500
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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.”

Inthe present study, of the 412 children who were
bottle-fed at night, a significantly higher percentage
(40.7%) of children had caries in comparison with
the other group. This conclusion agrees with other
studies that examined bottle feeding in detail and
reported that the duration of bottle-feeding, partic-
ularly at night, is the most important determinant
for ECC development rather than bottle-feeding it-
self. 305152 The reasons for this include decreased
salivary flow and swallow reflex during sleep which
allows liquid carbohydrate to remain in the mouth
and pool around the teeth. This decreased rate at
which carbohydrates are cleared from the oral cav-
ity is a determinant in caries initiation. The anterior
placement of the tongue protects the mandibular
anterior teeth from the decay causing carbohydrate
solutions.%®

In the present study, 76.8% children consumed
snacks between meals. A statistically significant
correlation was found between caries prevalence
and consumption of in-between meal snacks. Chil-
dren having in-between meal snacking habit had
higher caries prevalence (29.2%). The eating hab-

Table 5. Proportion of children with early childhood caries according to feeding habits.
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its of the children have dramatically changed in the
past few years. Milk consumption has decreased
whereas the consumption of soft drinks, juices,
non-citric beverages, and carbohydrates has in-
creased. These habits have been correlated with a
higher prevalence of ECC.%% The sugar intake in
the early stages of life may accelerate the accumu-
lation of mutans streptococci in the infant’s mouth
which is a risk factor for caries. The mutans strep-
tococci colonization is directly proportional with
increased snacking habits leading to increase in
caries prevalence among preschool children.® The
present study supports the earlier studies which
state that frequent consumption of foods, snacks
and drinks in-between meals increases the risk for
caries.?'3¢ Hence, nutritional recommendations of
limiting the snacking time among children and en-
couraging regular meals is essential.

Nutritional supplements and dietary factors
have a profound and lasting effect on developing
and developed dentition. It has also been suggested
that pre-natal and peri-natal malnutrition are often
the causes of enamel hypoplasia, reduced salivary
secretion and low buffering capacity.’” In addition,
poor oral hygiene, insufficient exposure to fluoride,
and general psychosocial stress is common in un-
derprivileged children. These variables may impede
the natural resistances to the disease cycle of bac-
terial invasion, demineralization and dental car-

Caries Affected Caries Free Total Inference
xz
N (% N N P
S Chi-square test

1. Breast 133 (29.6%) 317 450

Manner Of Feeding 2. Bottle 47 (24.6%) 144 191 1,81 0,403
3. Both 233 (27.1%) 626 859
Yes 164 (29.6%) 307 554

On-demand Breast Feeding 17,71 0,001
No 202 (26.7%) 636 755
Yes 168 (40.7%) 244 412

Bottle Feeding At Night 160,74 0,001
No 52 (3.1%) 586 638
Yes 337 (29.2%) 815 1152

Between-meal Snacks 7,36 0,007
No 76 (21.8%) 272 348
Supplements 6/ (27%) 472 539

Nutritional Supplements 96,11 0,001
No supplements 346 (36%) 615 961
Yes 48 (26.1%) 136 184

Pacifier Use 0,22 0,6392
No 365 (26.8%) 951 1316
Honey or sugar 22 (28.9%) 54 76

Pacifier dipped in Not dipped 26 (24%) 82 108 0,358 0,492
Total 48 136 184
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ies.! It has been shown previously that nutritional
supplementation is one of the effective strategies
for the prevention and control of dental caries.%®%
In the present study, nutritional supplementation
included vitamins, iron, calcium and fluorides.
Those children who consumed these supple-
ments had significantly lower caries experience.
The results of this study also suggest that, while
evaluating prolonged nursing habits with bottle
or breast-feeding as a contributory factor of ECC,
other factors such as intake of cariogenic food and
oral hygiene habits should also be considered.

A study has shown that dipping a pacifier in
sugar is associated with early colonization of mu-
tans streptococci in pre-dentate infants, but a sys-
tematic review conducted by Perssini did not show
any consistent correlation between the use of
pacifiers and the development of ECC regardless
of dipping the pacifier in sugar or not dipping.?’
The present study also did not show any significant
relation between the use of pacifiers and ECC.

Oral Hygiene Habits (Table 6)

Many authors have shown that regular tooth
brushing may counteract the effects of a cariogen-
ic diet.1®3341.6263 Therefore, variables such as tooth
brushing under supervision, frequency of brush-

ing, type of dentifrice, and tooth cleaning aids were
analyzed in this study.

Previous studies and experience have shown
that preschool children do not understand or
have the manual dexterity to maintain good oral
hygiene.®*® Hence, parental assistance and guid-
ance is 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 environ-
ment with fluoride, thereby decreasing the risk of
caries among their children.*’ In the present study,
prevalence of caries in those children who prac-
ticed tooth brushing by themselves was signifi-
cantly higher than in those children who brushed
under parental supervision. The result of this
study is in accordance with another recent study
which showed that children brushing without as-
sistance by the mother were at high risk of de-
veloping ECC.%* In contrast, it has been observed
in another similar study that adult supervision of
children’s tooth brushing was not associated with
ECC.” However, the importance of prolonged par-
ticipation of parents in tooth cleaning of these pre-
school children should be emphasized.

Most children in the present study brushed or
cleaned their teeth once a day. When compared to

Table 6. Proportion of children with early childhood caries in relation to oral hygiene habits.

Caries .
N(%) Affected Caries Free Total Inference
xZ
N N
Chi-square test P
Child cleaning 110 (38.6%) 175 285
Tooth Cleaning Mother cleaning 127 (31.7%) 274 401 35,18 0,001
Child cleaning under supervision 176 (21.6%) 638 814
Once 364 (34.7%) 686 1050
Frequency Of Cleaning Twice 48 (10.9%) 394 442 87,68 0,001
> Twice 1(12.5%) 7 8
Yes 91 (26.7%) 250 341
Tooth Cleaning At Night 0,16 0,6904
No 322 (27.8%) 837 1159
Fluoridated 69 (18.3%) 309 378
Dentifrice Used 25,48 0,001
Non-Fluoridated 344 (31.9%) 736 1080
61012 196 (30.1%) 456 652
13to0 18 168 (30.9%) 376 544 0.61
Initiation Of Tooth Cleaning ' 0,893
19 to 24 67 (32.7%) 138 205
>24 32 (32.3%) 67 99
Baby Brush 381 (28.3%) 961 1342
Method of Cleaning Finger 32 (27.6%) 84 16 16,45 0,001
Soft Cloth 0 42 42
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those children who brushed or cleaned their teeth
more than once a day, these children had signifi-
cantly higher caries prevalence. This suggests that
tooth brushing with a frequency of at least twice a
day under parental guidance using a fluoridated
toothpaste may spare the teeth from developing
caries by removing dental plaque more effectively,
there by optimally saturating the oral environment
with fluoride, and decreasing the risk of caries
among their children.®> Parental assistance and
daily frequency of tooth brushing have been shown
to be major determinants of declining ECC experi-
ence in European countries.®"¢

Fluoride is presently the corner stone of den-
tifrice anti-caries therapy. Tooth-brushing with
fluoridated dentifrice has played a major role in
the decline of caries worldwide.® The results of
the present study also showed that those children
who used fluoridated dentifrice had significantly
lower caries prevalence. The impact of the use of
fluoridated dentifrice and the total fluoride intake
in preschool children is a controversial issue. A
concentration of 1450 ppm fluoride in toothpastes
was shown to reduce caries in children but this in-
creased the chances of fluorosis.t”¢® The concen-
tration of fluoride in toothpastes was not assessed
as it varies from country to country depending on
the government regulations. In India, most of the
commercially available toothpastes are either non-
fluoridated Ayurvedic toothpaste (Anchor, Meswa)
or fluoridated (Colgate, Pepsodent) with a fluoride
content of more than 1000ppm. Most of the parents
were not familiar with the difference in toothpaste
content and many did not know the effect of fluoride
content in toothpastes on their child’s teeth. In most
cases, the parents used the same toothpaste, which
they were using, for their children with perhaps
lesser amount of paste. This may be due to lack of
awareness among parents about the benefits and
risks associated with use of fluoridated toothpastes
in preschool children. Therefore, it is time that par-
ents are instructed to delay the use of fluoridated
dentifrice until the child is older than 24 months and
use non-fluoridated toothpaste in these young chil-
dren. In older children above 2 years, a pea-sized
amount of fluoridated toothpaste should be used.
Instructions should be given to the parents so that
they make sure their children rinse and expectorate
thoroughly after tooth brushing to avoid excessive
ingestion of fluoride from toothpaste.*””
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At present tooth-brushing and other mechanical
cleaning procedures are considered to be the most
reliable means of maintaining oral hygiene. Brush-
es are more effective in cleaning proximal, marginal
and occlusal areas of the teeth. The soft brush is
preferable for most uses in young children because
of the likelihood of gingival tissue trauma and in-
creased inter-proximal cleaning ability.®® The pres-
ent study showed that 1132 (89.4%) of the children
used baby brush to clean their teeth. These children
had significantly lower caries prevalence, when
compared to those children who cleaned their teeth
using their finger. In a similar study, it was found
that 60% of the children who used tooth brush to
clean their teeth were free of caries.? Therefore,
dental health behaviors such as use of fluoridated
dentifrice with baby toothbrush significantly re-
duced ECC experience, possibly reflecting desirable
parental dental knowledge and education. However,
these preferred parental behaviors may be subject
to a recall and response bias.

Some of the limitations in the present study
were deriving detailed and accurate information
from the parents regarding the feeding practic-
es, contents of the feeding bottle, composition of
snacks consumed and weaning. Also, the informa-
tion obtained from mothers regarding child rearing
practices may not be totally reliable. Further data
collection is necessary for these factors to be put
under statistical evaluation.

Data obtained may serve as a base line for plan-
ning and evaluation of community development
and oral health promotion programs. Although fu-
ture community initiatives have the potential to in-
crease community knowledge of ECC, the ultimate
challenge will be sustaining long term behavioral
change among parents. The burden of dental decay
in this population reveals the need for effective pre-
ventive methods. Thus, both medical providers and
those working with pregnant women and the very
young must play an integral role in the prevention
and early detection of ECC. It is important for pedia-
tricians, family physicians and other health service
providers encountering expectant mothers and very
young children to be cognizant of ECC and its rami-
fications, as they represent the first line of defense.
Ultimately community-based solutions should be
explored and can be strengthened if used in con-
junction with the existing and emerging strate-
gies for promoting early childhood oral health and
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preventing dental decay. These strategies should
include suppression of maternal reservoirs of mu-
tans streptococci, health education of mothers to
prevent vertical transmission of mutans strepto-
cocci, promoting the first dental visit by 12 months,
providing anticipatory guidance, motivational in-
terviewing (MI], using chemotherapeutics (e.g.,
fluoride varnish, silver diamine fluoride, povidone
iodine[butadienel], chlorhexidine), water fluorida-
tion, promote use of fluoridated dentifrice, dietary
counseling, self-examination for early signs of ECC,
and other previously tested methods which are po-
tentially simple, cheap, effective, and appropriately
practical for this community.”’8217" Although fu-
ture community initiatives have the potential to in-
crease community knowledge of ECC, the ultimate
challenge will be sustaining long-term behavioral
change among parents, caregivers and the com-
munity at large leading to appropriate parenting
practices. The reason for increased ECC risk could
be cultural differences in child rearing, infant feed-
ing practices, and oral health beliefs. This survey
has identified certain risk factors for the presence
of ECC in preschool children within an Indian city.
General dentists can use this information to target
1-5-year-old children and use the above preven-
tive methods. Public funded oral health programs
need to target children from lower socio-economic
status and develop effective strategies to promote
breast feeding and discourage inappropriate bottle
feeding. 2

Ml of mothers is a recent approach which is
shown to have a greater positive effect on preschool
children’s dental health than the traditional health
education approach. This approach enhanced the
preventive behavior of mothers of young children at
high risk of developing caries.”” Another important
aspect of ECC which has not been explored is the
role of care-takers of children attending day-care
centers in cities. Recently, Mani et al have sug-
gested that the care-takers of children attending
day-care centers have an important role in promot-
ing oral health among preschool children.’”? During
the recent years, there has been an increase in the
number of working mothers in metropolitan cities;
therefore most of the children spend a considerable
amount of time in day-care centers. These parents
have very limited control over their child’s activities
in such day-care centers. This indicates that fur-
ther studies on ECC should focus more attention on

family dynamics, environmental factors, behavior
and society in which the children grow up.

CONCLUSION

Overall, the findings of this survey will form
part of a baseline for the oral health assessment
for children below 6 years of age in urban Banga-
lore city, India. From the results of this study, it
can be concluded that caries prevalence in pre-
school children of urban Bangalore was 27.5%
with a mean deft of 0.854 and the risk factors for
ECC included age, low maternal education, low
socio-economic status, improper feeding and oral
hygiene habits. There is evidence that suggests
children with this condition remain at a high risk
for future caries attack. The early identification
of poor oral hygiene and improper feeding habits
should be considered in preventive health promo-
tion strategies in low socio-economic communi-
ties of Bangalore city, India.
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