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ABSTRACT

INTRODUCTION: Early Childhood Caries (ECC) remains an important childhood disease affecting a considerable portion of young children.
ECC has been associated with inappropriate feeding patterns and excess consumption of fermentable carbohydrates.

OBJECTIVES: The purpose of this study was to compare children affected by ECCand S-ECC and those who are caries free regarding their
dietary habits.

MATERIALS AND METHODS: Thirty children aged 2-6 years free from any systemic disease were selected for this study. Children
were recruited from those attending the outpatient clinic at the Faculty of Dentistry, Alexandria University. The children were divided into
three groups. Group 1 consisted of 10 children who had ECC. Group 2 consisted of 10 children presenting with S-ECC, while Group 3 included
10 children who were caries free serving as the control group. After clinical examination, the children's parents were asked to complete a
standardized 3-day food diary form where they reported all the foods, beverages and snacks the child consumed over a 3-day period. Finally,
a fermentable carbohydrate analysis was performed to determine the average number of exposures per day.

RESULTS: Significant associations were found between the increasing severity of caries and the feeding habits of the children. The total
carbohydrate scores for the caries free, ECC, and S-ECC groups were 90.00 + 17.71, 104.56 + 38.33, and 161.33 £ 24.12 respectively. There
was a statistically significant difference among the three groups (P<0.0001).

CONCLUSIONS: The increase in fermentable carbohydrate intake is associated with Early Childhood Caries.
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INTRODUCTION

Dental caries is the single most common chronic childhood
disease (1). It is an infectious microbiologic disease of the
teeth that results in localized dissolution and destruction of
the calcified tissues (2). Early Childhood Caries is a form of
severe dental decay that affects the primary teeth of infants
and toddlers (3). Early Childhood Caries is defined 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 under age of six, whereas,
severe early childhood caries (S-ECC).s any sign of smooth
surface caries in a child younger than three years of age (4)
and this definition has been adopted by the American
Academy of Pediatric Dentistry (5).

Dental caries occurs when a susceptible tooth surface is
colonized with cariogenic bacteria and a dietary source of
sucrose or refined sugar is present. The fermentation
process of refined carbohydrates by pathogenic bacteria
results in lactic acid that dissolves the hydroxyapatite
crystal structure of the tooth (6). Early Childhood Caries is
often associated with inappropriate feeding habits where the
child is put to bed with a nursing bottle holding milk or a
sugar-containing beverage. The child falls asleep and the
liquid pools around the teeth but the lower anterior teeth
tend to be protected by the tongue. The carbohydrate
containing liquid provides an excellent culture medium for
acidogenic microorganisms (7). Diet plays a critical role in
acquisition of the bacterial infection and ECC development.
Despite the fact that most children with S-ECC are
frequently exposed to cariogenic sweets and drinks,
individual variations still exist (8,9).
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Dental caries thus results when frequent or prolonged
exposure of dental plaque to dietary carbohydrate and
consequent acid generation overcome tooth-protective
mechanisms leading to demineralization of hard tooth
structure (10). Total fermentable carbohydrate consumption
especially sucrose and the frequency of intake are
associated with dental caries (11-13). Sucrose is the most
cariogenic fermentable carbohydrate (14). Frequent sucrose
exposures begin a series of changes that promotes the
growth of highly acidogenic bacteria that eventually leads
to caries (2). Sucrose induces biochemical changes in the
dental plaque composition in addition to microbiological
aspects. The concentration of calcium, inorganic
phosphorous and fluoride ions in dental plaque decreases
with increased frequency of sucrose exposure. Calcium and
phosphorous are important in the equilibrium between
demineralization and remineralization of enamel acting as a
"saturation buffer"(15, 16).

Although the plaque and salivary levels of
microorganisms are influenced by frequency of sugar
intake, their significance with regard to caries activity is less
well documented (18-20). The frequency of ingestion and
the form of the fermentable carbohydrate are the critical
factors in the cariogenicity of sugar. Products that are
sticky, retained for long periods in the oral cavity or
consumed with high frequency have a higher cariogenicity
than foods that are eliminated quickly (13). Increased
frequency of eating is considered to be the primary dietary
factor associated with the caries process. Thickened dental
plaque, food debris, anatomic tooth abnormalities and
frequent consumption of cooked starches, simple sugars or
processed sugar-starch combinations will sustain an oral
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environment that promotes demineralization in preference
to remineralization. With increased eating frequency, there
is an expected increase in the total fermentable carbohydrate
intake (21).

From the age of | to 5 years, the child is introduced to a
variety of new foods. It is at that time when healthy meal
and snack patterns should be instilled. Frequent cariogenic
snacks or continual sipping of cariogenic liquids place the
child at high risk for caries development (13).

Foods considered to be cariogenic due to their high
fermentable carbohydrate content include: candy, cookies,
cakes, sweetened beverages (including fruit juices), fruit
rollups, dried fruits, breakfast bars, ketchup, and to a lesser
extent chocolate milk and whole grain products. Starch is
often regarded as a relatively low cariogenic carbohydrate
such as rice, potatoes, pasta, and bread except if finely
ground, heat treated and frequently eaten. Additionally,
starch that is retained on the teeth for a long time is
considered cariogenic (13).

One of the most common approaches undertaken in
dietary screening is the food intake diary. It involves a
nutrition history questionnaire which is then evaluated to
determine whether the patient needs further nutrition
intervention. Assessment of the cariogenic potential of the
child's diet involves an evaluation of the fermentable
carbohydrate intake. The frequency of intake and the
consistency of the refined carbohydrates are key factors in
the initiation and continuation of the caries process (22).
The aim of this study was to compare children who are
caries free, those with ECC and those with S-ECC regarding
dietary and snacking habits.

MATERIALS AND METHODS

A case control study was designed to compare the dietary
habits of children ‘with and without ECC. Thirty healthy
children aged 2-6 years (24-71 months) were selected for this
study. Twenty of which presented early childhood caries and
ten were caries free. Children were recruited from those
attending the outpatient clinic, Faculty of Dentistry, Alexandria
University.

Criteria for patient selection (23):

Children should:

1. Have only primary teeth.

2. Be of middle socio-economic status.

Grouping:

Children chosen for this study were divided into 3 groups
following Drury et al (4) criteria:

Group 1: consisted of 10 children that had Early Childhood
Caries

Group 2: consisted of 10 children that had Severe Early
Childhood Caries.

Group 3: control, consisted of 10 children that were caries
free.

Caries was diagnosed using visual and tactile examination
after thorough drying (4). An explorer was not used or used
without significant axial force to clean debris from a pit or
fissure. Both non-cavitated and cavitated carious lesions
were included. Non-cavitated lesions had no clinically
visible loss of enamel structure and there was no evidence
of undermining (4). In pits and fissures, non-cavitated
lesions presented as distinct chalky white enamel directly
adjacent to or in a pit or fissure or as light to dark brown
discoloration no larger than the size of a pit or fissure. In
smooth surfaces, non-cavitated lesions presented as distinct
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chalky white enamel, usually adjacent or close to the
gingival margin. These lesions usually occur in areas where
plaque accumulates and are parallel to the gingival margin.
The cavitated lesions (24) whether in a pit or fissure, or on
a smooth surface had visual evidence of caries on the
occlusal, buccal, or lingual surfaces or, an unmistakable
cavity, or undermined enamel, or a detectably softened floor
or wall.

The child’s parent was given a standardized 3- day food
intake chart (25). This is a special form on which the child’s
parent enters all the foods, beverages and snacks the child
has consumed over a 3- day period. At least one weekend
day was included in the record as eating habits often differ
on weekends.

After these procedures were done, the child’s parents
were _given the following instructions and dismissed: the
child was to return after 3 days after completing the 3-day
food intake chart accurately. The parent should not try to
change the child’s eating habits while filling in the chart.

The child’s food record was evaluated to determine the
amount of freely fermentable carbohydrates (4). All food
containing sugar or added sugar was included excluding
fresh juices, whole wheat bread, and fresh fruits. Sugars in
a retentive form i.e. those that can be retained on the tooth
were determined. Examples include: sauces (tomato
ketchup), toffee, gum, and caramel, white bread, cornflakes,
dried fruits, chips, cake, and jam. Such sugars were
distinguished from those that are easily washed out as juice,
carbonated soft drinks, jelly, ice-cream, and honey.
Fermentable carbohydrate exposures were then recorded in
the schedule, bearing the fact that an interval of 30 minutes
or more was considered a different exposure. Furthermore,
exposures were classified as being taken either during meals
or between meals. The total number of exposures was then
multiplied by 20. This is because 20 minutes may be
considered the' minimal time each exposure permits acid
concentrations to be available in the bacterial plaque. The
number of exposures for each patient was thus determined
and compared with the normal average of a 100 exposures
per day (4). The child was asked to return for another visit
sotthat all teeth that needed restorations were completed and
all patient requirements regarding dental treatment were
fulfilled.

Statistical analysis was carried out using SPSS program
(Statistical Package for Social Sciences) version 20.
Comparison among the three study groups was done using
F test for comparison of means (age, ....) and chi square test
for qualitative variables (sex, feeding, ....). Kruskal Wallis
test was used to compare the three study groups regarding
the number of events of eating solid and liquid
carbohydrates during and between meals.

RESULTS

Table 1 shows the comparison of sex, age, and dmfs among
the three study groups. In the caries free group 80% were
males, whereas in each of the ECC and S-ECC groups,
females constituted 80% of the sample. There was a
significant difference between the sex distribution in the
three groups (P=0.007). The age of children in the study
ranged from 3- 6 years. The difference between the groups
regarding mean age was statistically significant (P=0.007).
The dmfs of the children extended up to 30 affected
surfaces. The mean dmfs in the ECC group was 3.7 £ 1.0
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and in the S-ECC was 13.8 + 8.3. There was a significant
difference among the three groups (P<0.0001).

Table 1: Comparison of sex, age, and dmfs among the three

study groups
Variables Caries ECC | S-ECC P value
free
Sex | Male: n 8(80) |2(20)| 2(20) 0.007*
(%)
Female: 2(20) | 8(80) | 8(80)
n (%)
Age Min- 3-5 4-6 4-5 0.007*
max
Mean % 3.86+ 4.90 4.56 £
SD 0.81 + 0.46
0.69
dmfs Min- 0-0 2-5 5-30 <0.0001*
max
Mean + 0+0 3.7+ 13.8+
SD 1.0 83

*: Statistically significant at P< 0.05

Table 2 and Figure.1 show the comparison of the mean
number of events of eating fermentable carbohydrates
among the three study groups. The mean number of events
of eating sugars in solution during meals.in caries free, ECC
and S-ECC groups was 1.45 + 1.44, 2.00 + 2.00 and 2.67+
2.00 respectively. The difference among the three. groups
was not statistically significant (P=0.37). The mean number
of events of eating sugars in solution between meals was
2.00+1.48,2.44+1.42,6.00 +3.54 respectively. There was
a statistically significant difference among the three groups
(P=0.005). The mean number of events of eating solid
retentive sugars during meals was 4.73 + 1.74, 5.22 = 1.39,
7.11 £ 1.62 respectively for the three groups. The difference
among the three study groups was statistically significant
(P= 0.02). The mean number of events of eating solid
retentive sugars between meals for the caries free, ECC and
S-ECC groups was 5.45 + 1.97, 7.89 £3.02, 8.44 + 3.21
respectively. There was a statistically significant difference
among the three study groups (P= 0.05). The total
carbohydrate scores for the caries free, ECC, and S-ECC
groups were 90.00 + 17.71, 104.56 + 38.33, and 161.33 +
24.12 respectively. There was a statistically significant
difference among the three groups (P<0.0001).

Table 3 shows the correlation between the number of
events of eating sugar in solution and solid forms during and
between meals on one side and the dmfs on the other side.
The correlation between the number of events of eating
sugar in solution during meals and dmfs was not statistically
significant (rho=0.11, P=0.63). The moderate positive
correlation between the number of events of eating sugars
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in solution between meals and dmfs was statistically
significant (rho= 0.61, P=0.001). The moderate positive
correlation between eating solid retentive sugars during
meals and dmfs was statistically significant (rho= 0.49,
P=0.007). Similarly, a moderate positive statistically
significant correlation existed between the number of events
of eating solid retentive sugars between meals and dmfs
(tho=0.40, P=0.03). There was a strong positive correlation
between the total carbohydrate score and the dmfs of the
children. This correlation was statistically significant
(P<0.0001).

Table 2: Comparison of the number of events of eating sugar in
solution and solid retentive sugars during and between meals
among the three study groups

Mean number of eating events

Number of events of Caries ECC S-ECC
eating carbohydrates free Mean= Mean= P value
Mean+ SD SD
SD
Sugar During 145+ 2.00+ 2.67+ 0.37
solutions meals 1.44 2.00 2.00
Between 2.00 + 2.44 + 6.00 + 0.005*
meals 1.48 1.42 3.54
Solid During 473 + 522+ 711+ 0.02*
retentive meals 1.74 1.39 1.62
sugar Between 545+ 7.89 + 8.44 + 0.05*
meals 1.97 3.02 3.21
Total carbohydrate 90.00+ | 104.56 + 161.33 <0.0001*
score 17.71 38.33 24.12
*: Statistically significant at P< 0.05
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Figure 1: Comparison of the number of events of eating sugar in
solution and solid retentive sugars during and between meals
among the three study groups
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Table 3: Correlation between the number of events of
eating sugar in solution and solid forms during and
between meals on one side and dmfs on the other side

value

dmfs Sugar Sugar Solid Solid Total
solution | solutions | retentive | retentive | carbohydrate
during | between sugar sugar score
meals meals during between
meals meals
Rho 0.11 0.61 0.49 0.40 0.75

0.63 0.001* 0.007* 0.03* <0.0001*

rho: Spearman rho test
*: Statistically significant at P< 0.05

DISCUSSION

Early Childhood Caries remains an important childhood
disease affecting a considerable portion of young children
(26). In order to avoid bias as much as possible in the present
study, the sample chosen were of the same socioeconomic
class as that was confirmed to be a caries determinant factor.
In a descriptive and comparative analysis of the three study
groups it was found that the severity of ECC increases
significantly with advancing age groups. This has.also been
concluded by Declerck et al (26) who observed significant
associations between caries experience and advancing age.
It had been mentioned that age was found to be the most
important predictor of caries experience and that the caries
approximately doubles for every additional year of age
(27,28). It was also observed that there was a significant
predilection towards females with increasing caries
severity. A possible explanation for these findings may be
that earlier emergence of primary teeth in girls than in boys
prolongs their exposure to the oral environment (26).

Dental caries is known to be a diet-dependent bacterial
disease. Among the dietary. components, sucrose is
considered the most critical, regarding the biochemical and
microbiological change that it induces in dental plaque
composition. In the present study, the role of fermentable
carbohydrates in ECC, S-ECC, and caries free groups was
extensively studied. Fermentable carbohydrate intake was
not only investigated regarding its frequency but it was
further classified according to its physical properties and
time of intake during the day. This‘is because the extent to
which the physical properties determine the retention or
breakdown of foods in the mouth has been suggested as an
important determinant in cariogenicity (29).

There was a significant increase in the number of events
of fermentable carbohydrate exposures between the three
study groups, indicating that there is a role of fermentable
carbohydrates in the increasing severity of caries. It showed
a significant positive correlation between the total
carbohydrate intakes whether in eating sugar in solution or
solid retentive forms during and between meals and the
dmfs of the subjects under study. These results are in
accordance with Beighton et al (20) who reported a positive
relation between sugar intake and caries experience.
Moreover, Cury et al (30) also showed that the
concentration of insoluble polysaccharides in dental plaque
depended on sucrose exposure. This insoluble
polysaccharide was shown to be responsible for the high
cariogenicity of sucrose (15). Similarly, studies by Santos
et al (25) showed that children with S-ECC ingested sugar
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more frequently than those with ECC or those who were
caries free. It can be concluded therefore that the
cariogenicity of sugars and fermentable carbohydrates was
higher when consumed more frequently (as between meals)
than when included during meals.

On the other hand, Marshall et al (31) and Burt and Pai
(32) stated that the relationship between sugar consumption
and caries is very weak. These results were however
justified by the suggestion that fluoride intake had increased
and hence compensated for this relationship. This applies to
developed countries rather than developing ones.

It has been established by earlier studies that sucrose is
more cariogenic than lactose, glucose, fructose, and starch,
and that its cariogenic potential can be varied by the
frequency of its consumption. Earlier investigations have
also concluded that the frequency of intake of fermentable
carbohydrates especially sucrose, can significantly
influence the plaque and salivary levels of S. mutans,
lactobacilli, and yeasts (17-19).

CONCLUSIONS

1. Children with severe early childhood caries
demonstrated the highest fermentable carbohydrate
intake.

2. Eating sugar in solution or solid retentive forms during
and between meals were significant factors affecting
caries
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