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Abstract

Objective: To evaluate the relationship between the feeding method and early childhood caries
(ECC) in children aged 3-5 years. Material and Methods: An observational study using a cross-
sectional approach and convenience sampling method was performed on 165 children aged 3671
months from eight kindergartens in Grogol Utara, Indonesia. Data on feeding and oral hygiene
behavior patterns were obtained through interviews using a structured questionnaire, and an oral
examination was performed to collect information on oral health using the decayed, extracted,
filled surface and plaque indices. The oral examination was performed by two examiners who
were calibrated for intra- and interobserver reliability (Kappa = 0.9). Results: The prevalence of
dental caries was 83%, with mean values of decayed, extracted, filled teeth (deft) and of defs being
6.2 and 14.8, respectively. The prevalence of children with anterior dental caries was higher than
that of children with posterior-only dental caries. The most severely affected teeth were
maxillary central incisors (right = 62.4%; left = 61.2%), followed by maxillary lateral incisors
(right = 49.1%; left = 44.2%). The caries pattern was almost symmetrical across the arches.
There were significant differences between breastfeeding methods with anterior (p<0.05), but
not with posterior dental caries. The complementary feeding initiation age was significantly
different between anterior and posterior teeth caries groups (p<0.05), but complementary food
type after tooth eruption and infant formula frequency were related only to anterior dental caries
(p<0.05). Conclusion: The patterns of breastfeeding and complementary feeding were related to
dental caries in anterior and posterior teeth. The feeding method that increases the ECC score in
anterior and posterior teeth was the age at initiation of complementary feeding.
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Introduction

Caries is a common oral problem in Indonesian children. According to Riset Kesehatan
Dasar (RISKESDAS) in 2007 and 2013, the prevalence of oral health diseases in Indonesia increases
from 23,2% to 25,9% [17]. The prevalence of caries in children aged 3-5 years old in Indonesia
constantly increases [27]. In 2001, the prevalence of caries in 3- to 5-year-old children in Jakarta was
81,2% [37]. In 2008, it was found that caries prevalence of children aged 12-38 months in Jakarta is
52,7% [[27]. In 2013, the prevalence of caries in 1- to 6-year-old children of South Jakarta was 76.7%
[47.

Early childhood caries (ECC) is defined as =1 decayed, missing, or filled tooth surfaces due to
caries in primary teeth in children aged <71 months [47]. Many terminologies were used to describe
ECC, such as nursing caries, indicating that a child’s feeding pattern was an important risk factor in
caries development [5,67]. The feeding pattern includes breastfeeding and complementary feeding
7.

Previous authors found a significant relationship between breastfeeding for >6—7 months,
with an increased risk of caries when the child reached 30 months of age [87]. The odds ratio (OR) of
30-month-old children who were exclusively breastfed for >6—7 months was 1.63. Breastfeeding
children until 12 months of age might provide protection against caries compared to formula milk
[97]. However, ECC in children aged 18—23 months was significantly associated (OR = 3.66) with
nocturnal breastfeeding [107]. For complementary food, children aged 1-3 years who were fed >3
times a day had more dental caries than those who were fed less often. The development of caries
might have been caused by the content of complementary food, which was cariogenic carbohydrate
[117. Anterior primary teeth are more susceptible to caries than posterior teeth because of their
earlier eruption time, causing them to be more exposed to fermentable carbohydrates [127.

Plaque is also an important risk factor in the development of caries in children. Children who
did not brush their teeth before sleeping had a higher risk of ECC [1387. Children who brushed their
teeth twice a day had fewer caries than children who brushed only once a day [147]. In Indonesia,
studies on feeding methods that may increase ECC risk remain scarce. In South Jakarta, a study on
ECC was held in Bukit Duri, and the prevalence was 50% [27. In Grogol Utara, researches
regarding ECC and feeding methods have yet to be done. Thus, this research was held in Grogol
Utara to broaden the knowledge of feeding methods that may increase the risk of ECC. Knowledge
of the association between ECC and feeding methods would be beneficial in planning preventive

measures against primary teeth caries and decreasing the prevalence of ECC in Indonesia.

Material and Methods
Study Design and Sample
An observational study using a cross-sectional approach and convenience sampling method

was performed on 165 children aged 36—71 months from eight kindergartens in Grogol Utara.
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Data Collection

The data collection process included interviews of the mothers and oral examinations of the
children to collect information on dental caries (decayed, extracted, filled tooth surface [defs] index)
and oral hygiene (Loe and Silness’ plaque index).

Data on feeding practices and oral hygiene behavior patterns were obtained through a
structured questionnaire. The feeding pattern were about breastfeeding, formula milk and
complementary feeding. The questions about oral hygiene behavior was reconfirmed to the children’
plaque score.

The oral examination was performed by two examiners who were calibrated for intra- and
interobserver reliability (0.9 - excellent agreement, for each examiner). The feeding pattern
questionnaire was tested for validity and reliability for 15 mothers. If the r-count of every question
was >0.514, then the questionnaire was considered valid. The questionnaire’s internal reliability test
result using Cronbach’s o was 0.890. The questionnaire’s external reliability test used test-retest in
the same respondents performed two times, with an interval of 15 days. The intraclass correlation

coefficient was 0.623, which meant that the questionnaire was reliable.

Data Analysis

Descriptive statistics analyses were performed to see central values of all variables. The
distribution of dental caries was differentiated in quadrants. For bivariate analysis, means of defs
score were compared between categories of each independent variables. Plaque score was categorized
into three groups, and analyzed using Chi-square test to compute the risk of caries occurrence.
Statistical analysis were carried out by IBM SPSS Statistics software version 20.0, and their
significance was set at p<0.05 for all tests. All the analysis was separated between anterior and

posterior primary teeth.

Ethical Aspects

Parents provided informed consent to enter this study, and ethical clearance was approved
by the Dental Research Ethics Committee of the Faculty of Dentistry Universitas Indonesia with
clearance number 54/EA/FRGUI/VII/2017.

Results

The average ages of the children and their mothers were 59 months and 84 years,
respectively. The prevalence of dental caries was 83%, with mean values of decayed, extracted, filled
teeth (deft) and of defs being 6.2 and 14.8, respectively. The prevalence of children with anterior
dental caries - with and without posterior (85.4%; median defs = 10.00; minimum 1 and maximum
48) was higher than that of children with posterior-only dental caries (14.6%; median defs = 2.50;

minimum 1 and maximum 7).
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The most severely affected teeth were maxillary central incisors (right = 62.4%; left =
61.2%), followed by maxillary lateral incisors (right = 49.1%; left = 44.2%). The caries pattern was

almost symmetrical across the arches (Figure 1).
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Figure 1. Distribution pattern of dental caries based on the type of tooth.
Table 1 shows the association between the feeding pattern and the anterior defs score. There
were significant differences between colostrum, exclusive breastfeeding, breastfeeding frequency,

contact time between teeth and breast milk, complementary feeding initiation age, food type after the

first tooth eruption, and formula milk frequency with anterior caries.

Table 1. Association between feeding pattern and anterior defs score.

Anterior Caries

Variables N % Median (Min.-Max.) defs  p-value®
Colostrum
Yes 185 81.8 4.00 (0—4:8) 0.017
No 30 19.2 7.50 (0—4)
Exclusive Breastfeeding
Yes 60 36.4 2.00 (0—24) 0.028
No 105 63.6) 6.00 (0—48)
Breastfeeding Frequency
<7 Times 90 54.5 7.50 (0—44) 0.001
>7 Times 75 45.5 2.00 (0—48)
Length of Breastfeeding
<12 Months 62 37.5 6.00 (0—44) 0.116
13—24 Months 85 51.5 2.00 (0—-38)
>24 Months 18 10.9 7.50 (0—48)
Breastfeeding Duration
Not Until Asleep i3 44.2 6.00 (0—4:8) 0.364
Until Asleep 92 55.8 4.00 (0-38)
Contact Time Between Teeth and Breast Milk
>8 Months 98 59.4 2.50 (0—4:8) 0.049
<8 Months 67 40.6 6.00 (0—44)

QMO !

BY



Pesqui. Bras. Odontopediatria Clin. Integr. 2019; 19:5080

Food Type After First Tooth Eruption

Breast Milk 6 3.6 0.00 (0-17) 0.020
Complementary Food 22 13.3 9.50 (0—-30)
Formula Milk 4 2.4 25.00 (14—44)
Other Sweet Drinks 1 0.6
Complementary Food and Formula Milk 27 16.3 5.00 (0—-38)
Breast Milk and Combination 105 63.6 3.00 (0—4:8)

Initial Age at Complementary Feeding
>6 Months 116 70.8 2.00 (0—44) 0.001
<6 Months 49 29.7 12.00 (0—48)

Formula Milk Feeding Method
Without Bottle 57 34.6 4.00 (0—48) 0.688
With Bottle 108 65.4 5.00 (0—44)

Formula Milk Frequency
<3 Times 44 26.7 2.00 (0—48) 0.005
>3 Times 121 73.8) 6.00 (0—44)

Complementary Food Frequency
<8 Times 40 24.2 5.50 (0—24) 0.963
>3 times 125 75.8 4.00 (0—48)

*Mann-Whitney and Kruskal-Wallis tests.

Only complementary feeding initiation age showed a significant difference with the posterior

defs score (Table 2).

Table 2. Association between feeding pattern and posterior defs score.
Posterior Caries

Variables N % Median (Min.-Max.) defs  p-value®
Colostrum
Yes 135 81.8 8.00 (0—40) 0.155
No 30 19.2 6.50 (0-39)
Exclusive Breastfeeding
Yes 60 36.4 2.50 (0—40) 0.069
No 105 63.6 4.00 (0—40)
Breastfeeding Frequency
< 7 Times 90 54.5 4.00 (0—40) 0.051
> 7 Times 75 45.5 2.00(0—40)
Length of Breastfeeding
< 12 Months 62 37.6 3.00 (0-39) 0.321
13—24 Months 85 51.5 2.00 (0—40)
> 24 Months 18 10.9 4.00 (0—40)
Breastfeeding Duration
Not Until Asleep 73 44.2 3.00 (0—40) 0.833
Until Asleep 92 55.8 2.50 (0—-36)
Contact Time Between Teeth and Breast Milk
>8 Months 98 59.4 2.00 (0—40) 0.512
<8 Months 67 40.6 3.00 (0-39)
Food Type After First Tooth Eruption
Breast Milk 6 3.6 5.00 (0—26) 0.101
Complementary Food 22 18.3 7.50 (0—-36)
Formula Milk 4 2.4 27.00 (0-39)
Other Sweet Drinks 1 0.6
Complementary Food and Formula Milk 27 16.3 3.00 (0-385)
Breast Milk and Combination 105 63.6 2.00 (0—40)
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Initial Age at Complementary Feeding

>6 Months 116 70.8 2.50 (0—40) 0.041
<6 Months 49 29.7 5.00 (0—40)

Formula Milk Feeding Method
Without Bottle 57 34.6 3.00 (0—40) 0.804
With Bottle 108 65.4 3.00 (0—-39)

Formula Milk Frequency
<8 Times 44 26.7 2.00 (0—40) 0.091
>3 Times 121 73.3 3.00 (0—40)

Complementary Food Frequency
<8 Times 40 24.2 3.00 (0—-23) 0.591
>3 Times 125 75.8 3.00 (0—40)

*Mann-Whitney and Kruskal-Wallis tests.

Mothers also were asked for information on the oral hygiene behavior of their children. The
questionnaire was confirmed with the plaque index in the oral examination. The Mann-Whitney U
test demonstrated a significant difference between children with good and bad oral hygiene behavior
and the plaque score (Table 8). ECC occurrence also showed a significant difference with the plaque
index (Table 4). The ORs showed that children with a fair and poor plaque index have 5.77 and 8.52

times higher risks of ECC, respectively than children with a good plaque index.

Table 3. Plaque score based on oral hygiene behavior.

Oral Hygiene Behavior Plaque Score p-value®
N Median (Minimum-Maximum)
Good 51 1.00 (0.00~2.00) 0.046
Bad 114 1.08 (0.00~2.00)

“Mann-Whitney test.

Table 4. Prevalence of ECC based on the plaque index.

Plaque Index Caries Free ECC Total .
OR (95% CI) p-value
N % N % N %
Good 46 71.9 18 28.1 64 100.0 1
Fair 27 30.7 61 69.8 88 100.0 5.77 (2.84—1 1.73) 0.001
Poor 3 23.1 10 76.9 13 100.0 8.52 (2.09—34*.56)
Total 76 46.1 89 53.9 165 100.0

CI = Confidence Interval; *Chi-Square test.

Discussion

In this study, the prevalence of ECC increased as age increased. It was also found that the
prevalence of ECC increased significantly with age [137. In 5-year-old children, the prevalence of
posterior caries (37.5%) was higher than that of anterior caries (85.1%). It has been demonstrated
that the prevalence of posterior caries increased from 3—5 years of age, which was almost the same as
the prevalence of anterior caries [147].

The mean defs score was found higher in anterior teeth than posterior teeth. This finding is
in agreement with that described in the literature that revealed maxillary central incisors to be the

most affected by caries in 3- to 4-year-old children [157. Incisors are the first teeth to erupt and,
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therefore, are exposed longer to cariogenic substances than posterior teeth [157. Previous studies
have shown that the maxillary incisors were the most severely affected by caries [16,17]. This
suggests that prolonged and nighttime bottle-feeding practices in infants and toddlers are the
etiology for this condition. Liquids containing sucrose in the bottle are cariogenic and can serve as a
culture medium for acidogenic microorganisms [17,187].

The mean anterior defs score was higher in children who were not given colostrum (Table
1). The colostrum contains specific antibodies for Streptococcus species in the oral cavity [197 and
immunologic components, such as secretory immunoglobulin A (IgA), lactoferrin, and leukocytes.
Therefore, colostrum can provide protection against S. mutans and prevent the initiation of caries
197

The mean anterior defs score was higher in children who were not exclusively breastfed
(Table 2). The previous study showed that exclusive breastfeeding for 3—6 months was significantly
associated with a lower incidence of caries in children [217]. The mean anterior defs score was higher
in children who were breastfed <7 times a day. Breast milk components, such as casein and IgA,
could inhibit §. mutans adhesion on saliva-coated hydroxyapatite [227. Breast milk contains
antibodies against cariogenic bacteria, so a higher breastfeeding frequency can prevent the caries
process [197]). The mean anterior defs score was higher in children with a <7-month contact time of
breast milk and teeth. Some authors have shown that caries severity was higher in children whose
contact time of breast milk and teeth was <8 months [237. The contact time of breast milk and teeth
was counted from the time the first tooth erupted until breastfeeding stopped [237. Breast milk itself
is not cariogenic unless combined with another carbohydrate source [247]. So, the earlier the child
was given other food or drinks, the higher the risk of caries.

Anterior dental caries is more prevalent in children given breast milk and combination
teeding after the first tooth eruption. However, the highest mean anterior defs score is in children
given formula milk. Sucrose is the most cariogenic substance, and that higher frequency and longer
contact with sucrose can be risk factors for caries [257]. Formula milk, even those that do not contain
sucrose, can be cariogenic [247]. The cariogenicity of food also is determined by the consistency
because it affects the retention time in the oral cavity [27]. Liquids have a shorter retention time
than sticky food [277, which might be the reason why caries is more prevalent in children given
breast milk and combination feeding after the first tooth eruption.

The mean anterior defs score was higher in children introduced to complementary food
before they were six months old. According to previous findings, there was no significant association
between ECC and initial age at beginning complementary food. However, the relative risk was
higher in children given complementary food before rather than after 6 months of age [287. Other
authors reported a significant association between caries severity and initial age at introduction of
complementary food. In our study, the mean anterior defs score was higher in children given formula
milk >3 times a day. Formula milk is more cariogenic than breast milk, and its cariogenicity is

almost the same as that of sucrose [267].
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There was no significant difference between the length of breastfeeding and the anterior
caries score. The length of breastfeeding does not count only the exposure to breast milk exclusively,
but for how long the breast milk was given until it was stopped. This might include other cariogenic
substances given within that time [237. This variable was obtained through interviews, so there
might be recall bias because the mother could not provide accurate information. The breastfeeding
duration also did not show a significant difference with the anterior caries score. Other authors
reported a significant association between caries development and the habit of letting children sleep
with the nipple still in their mouth [297].

The formula milk feeding method did not demonstrate a significant difference with the
anterior caries score. Bottle feeding can increase the ECC score if there was additional sugar, and the
milk was given at night before bedtime [57]. The complementary feeding frequency did not show a
significant difference with the anterior caries score. Although the higher frequency of cariogenic
substances can increase exposure, the exposure time cannot be known accurately. Cariogenicity is
also determined by food consistency, which affects its retention time in the oral cavity [27].

There was a significant difference between the initial age at complementary feeding and the
posterior caries score. The mean defs score of posterior caries was higher in children who were given
complementary food before they were 6 months old. Similarly, other researchers have also shown a
significant difference between ECC and initial age at complementary feeding [11,287. All
breastfeeding and other complementary feeding variables showed no significant difference with the
posterior caries score. According to some authors, breast milk is not cariogenic [197.

Differences in the anterior and posterior caries scores were caused by order of eruption of
primary teeth [297. Cariogenic substances affect teeth immediately after they erupt. Incisors are the
first teeth to erupt, so they are the first to be exposed to cariogenic substances, and their exposure
duration is longer than that of posterior teeth. Posterior primary teeth erupt after the age of 1 year,
so their exposure duration is shorter than that of anterior teeth [297. After the eruption, tooth
enamel undergoes posteruptive maturation by accumulating calcium and phosphate. Posteruptive
maturation occurs by two processes: remineralization and demineralization [807. The highest caries
risk period would be within 2-4 years after eruption and the longer the teeth are present in the oral
cavity, the more they will undergo the two processes. Progressively, when demineralization
dominates remineralization, caries will result. Therefore, anterior teeth that have erupted first are

more susceptible to caries than posterior teeth [127].

Conclusion

The variable related to both anterior and posterior ECC was complementary food given
before 6 months of age. We hope that the results found in this study will be helpful in planning
preventive measures against ECC in Indonesia. If further research is possible, it will be better to use
a cohort design to find the relationship between cause and eftfect more accurately and using the more

accurate record for data retrieval of the feeding method so it will not be based only on the subject’s

memory.
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