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Abstract

Background: Early childhood caries (ECC) is major oral health problem of young children. Risk factors for ECC are poor
oral hygiene and feeding practices. Prevalence and severity of ECC is increasing with change in lifestyle and diet pattern
in developing countries.

Objectives: To assess the association between feeding practices and severity of early childhood caries in preschool
children.

Methods: An analytical cross-sectional study was conducted with convenient sample of 96 children up to six years age in
Peoples Dental College from July to December 2020. Clinical examination included the recording of dental caries (dmft)
using WHO criteria. The self-validated questionnaire consisting seven questions about feeding practices was asked to
mothers. The Chi-square test was performed to determine association between severity of ECC and feeding pattern.
Results: Mean dmft was 6.77 + 5.91. Prevalence of severe-ECC (S-ECC) was highest in youngest age group. Caries
experience was similar in breast fed, bottle fed, and mixed. There was no significant difference in non-severe ECC and
ECCin relation to duration of breast or bottle feeding but frequency of night feeding was associated with S-ECC. Children
given ready-made infant formula solid food had more S-ECC (13, 92%) compared to non-severe ECC (1, 7.1%) which was
statistically significant. Children given homemade gram flour food were noted to have less of S-ECC (5, 27.5%) than non-
severe ECC (13, 72.5%) which was statistically significant.

Conclusion: Present study revealed that multiple night feeding and weaning with readymade food are significant factors
for S-ECC.
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by severe caries because of pain and discomfort.? Risk
factors for ECC are poor oral hygiene and certain feeding
practices.? Breastfeeding after 12 months is risk factor
for ECC in infants.* Prolonged bottle-feeding with milk
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delayed weaning, consumption of sweetened food,
and confectionery are also ECC risk factors.> Prevalence
of caries is increasing with change in lifestyle and diet
pattern in developing countries.® This study aimed to
assess caries experiences in children below six years
and to evaluate the relationship of severity of ECC with
feeding patterns.

METHODOLOGY

An analytical cross-sectional quantitative study was
conducted with a convenient sample of 96 children
aged one to six years, in Kathmandu, Nepal from July
to December 2020. Sample size of 96 was calculated by
using the formula n = z2pg/d? with a confidence interval
of 95%, margin of error 10%, and an estimate based
on the prevalence of dental caries (52%) in indigenous
Chepang schoolchildren of age five to six years old.’
Ethical clearance was obtained from the institutional
review committee (Ref no 1 CH No 11. 2077/2078) of
People’s Dental College and Hospital (PDCH). Children
attending the paediatric department of PDCH meeting
the following inclusion criteria were enrolled in the study:
healthy and normal children, aged one to six years, with
dental caries in primary teeth. Children with permanent
tooth/teeth and medical disorders were excluded. An
informed consent was obtained from the parents before
clinical examination of their children.

Clinical examination was carried out by the single dentist
using a mouth mirror and blunt explorer on the dental
chair with a good dental light. Evaluation of caries was
done based on the World Health Organisation (WHO)
criteria. Specific codes from the caries status were
subsequently used for calculation of the “dmft” index
score in which d denoted Decayed or “Filled with decay”,
f denoted “Filled with no decay”, m denoted “Missing
due to caries” and t denoted “Teeth”.

The criteria of the American Academy of Pediatric
Dentistry were used to categorise Severe Early Childhood
Caries.® A structured questionnaire was prepared after
literature review and discussion with experts. A pilot
study was carried out among 10 parents for validation
of questions. A questionnaire consisting of seven
questions was used for collecting all the required and
relevant information from mothers. The questions had
two to four options among which responding mothers
were asked to tick the correct answers. The recorded
data were analysed using Statistical Package for Social
Sciences version 16 software (SPSS Inc., Chicago, IL, USA).
Descriptive statistics included computation of frequency,
percentages, and mean. The Chi-square test (y2) was
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used for analysis. For all tests, confidence interval and
p-value were set at 95% and <0.05, respectively.

RESULTS

The study was carried out in 96 children aged one to
six years, among which 54 (56.25%) were males and 42
(43.75%) were female (Table 1). Mean dmf was found to
be 6.77 £ 5.91.

Table 1 shows the occurrence of Early Childhood Caries
(ECC) which is not severe and is denoted by non-severe
ECC and Severe Early Childhood Caries (S-ECC). S-ECC
and non-severe ECC present in 60 (62.5%) and 36 (37.5%)
of both male and female children respectively which
was found to be statistically significant (p-value <0.001).
There was no significant difference in distribution in
occurrence of caries in different sex. The prevalence of
S-ECC was the highest in the youngest group of two and
the severity of ECC was found to be in decreasing order
with increasing age (Table 2).

Table 3 describes the relationship between the
proportion of severity of ECC and mothers’ feeding
practices. The majority (50, 52%) of the children were
breast-fed, 16 (16.66%) were given infant formula or
cow’s milk in a bottle and the rest were mixed: breast
and bottle-fed.

The prevalence of S-ECC in children solely breast-fed,
bottle-fed and mixed-fed was 32 (64%), 10 (62%), and
18 (60%) respectively which was similar in all groups.
In the breast-fed group, the majority of children (52,
54.16%) were fed for two years. There was no difference
in the prevalence of S-ECC in relation to duration of
breastfeeding.

Among bottle-fed children, the majority of them (47,
48.95%) were bottle-fed for more than three years and
there was no significant difference in non-severe ECC
and S-ECC in relation to the duration of bottle feeding.

The frequency of night feeding is in direct relationship
with the increase in severity of ECC. There was a
significant difference in the occurrence of ECC without
severity and S-ECC in the children who were fed three
times or more during the night (Table 3).

Children who were given ready-made infant formula
food (like Cerelac) have more occurrence of S-ECC (13,
92%) compared to non-severe ECC (1, 7.1%) which was
found to be statistically significant. Children who were
given homemade gram flour food like “lito” were noted
to have less S-ECC (5, 27.5%) than non-severe ECC (13,
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72.5%) which was highly statistically significant. There
was not much of a difference in ECC without severity
and S-ECC occurrence of rice and pulses or mixed type
of food (Table 4).

The children who were given confectionery or biscuits
had the most S-ECC (Table 5). It was seen that 50
(68.5%) children who were given confectionery and
biscuits had S-ECC and 23 (24%) children were not
given confectionery and biscuits and only 10 (43.5%)
had S-ECC. The difference between non-severe ECC and

S-ECC occurrence with or without intake of confectionery
and biscuits was statistically significant (p=0.03, Table 5).

Regarding the association of S-ECC with water given
after food, in children given water after food ECC without
severity and S-ECC were observed to be similar 20 (48.8%)
and 21 (51.2%) respectively which was not a significant
difference (Table 6). The children who were not given
water after milk or food did have more of S-ECC which

was statistically significant (Table 6).

Non-severe early childhood caries and severe early childhood caries in different sex

Sex Non-severe Early Childhood Caries (ECC) Severe Early Childhood Caries (S-ECC) p-value
n (%) n (%)
Male 18 (33.3) 36 (66.7)
Female 18 (42.9) 24 (57.1) 0.001
Total 36 (37.5) 60 (62.5)
Age distribution of non-severe early childhood caries and severe early childhood caries
AT Non-severe ECC S-ECC Total
n (%) n (%)
2 = 7 (100) 7
3 1(8.3) 11(91.7) 12
4 11 (30.6) 25 (69.4) 36
5 12 (44.4) 15 (55.6) 37
6 12 (85.7) 2(14.3) 14
Total 36 (37.5) 60 (62.5) 96
Association of severe early childhood caries and method of feeding
Item n (%) Non severe-ECC S-ECC e
n (%) n (%)
Mothers milk (breast-fed) 50 (52) 18 (36) 32 (64) 0.75
Type of milk givento  Cow’s/ formula milk (bottle-fed) 16 (16.66) 63 (7) 10 (62) 0.73
baby Mixed 30 (31.25)
(breast and bottle) 2(40) 8(60) 1.00
Till one year 10(10.41) 4 (40) 6 (60) 0.8613
DURitien i Till two years 52 (54.16) 23 (40) 29 (55.8) 0.1386
breastfeeding .
Till three years 17 (17.7) 8 (44.4) 9(70.4) 0.3191
More than three years 9(9.37) 1(14.3) 6 (66.6) 0.1878
Till one year 6 (16.66) 5(31.2) 11 (66.8) 0.5716
Duration of bottle Till two years 8(18.75) 7 (38.9) 11(61.1) 0.8926
feeding Till three year 5(15.62) 7 (46.7) 8(53.3) 0.4247
More than three years 47 (48.95) 17 (36.2) 30 (63.8) 0.7921
One time 20 (20.83) 6 (30) 14 (70) 0.4362
Fregeney el Two times 19(19.79) 9 (47.4) 10 (52.6) 0.321
feeding during night
Three times 27 (28.12) 15 (25.9) 12 (44.4) 0.0223
More than three times 30 (31.25) 7 (23.3) 23 (76.2) 0.05
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Table 4: Association of severe early childhood caries and type of weaning

Tybe of food Non-severe S-ECC Total value
o ECC, n (%) n (%) n (%) g

Ready-made infant formula food (Cerelac) 1(7.1) 13 (92%) 14 (14.6) 0.0251
Homemade gram flour food (Lito) 13 (72.5) 5(27.5) 18(18.7) 0.0007
Rice and pulses 5(44.4) 4 (5.6) 9(9.4) 0.4158
Cerelac, rice and pulse 7 (45.7) 9(56.3) 16 (16.7) 0.5716
Cerelac and lito 8(32) 17 (68) 25 (26) 0.5089
Lito, rice and pulse 2(14.3) 12 (85.7) 14 (14.6) 0.1005
Table 5: Association of severe early childhood caries and additional food

Confectionery and biscuits Non-severa ECC, S-ECC Total value

Y n (%) n (%) n (%) .
Given 23 (31.5) 50 (68.5) 73(76) 0.03
Not given 13 (56.5) 10 (43.5) 23 (24) ’
Total 36 60
Table 6: Association of severe early childhood caries with water given after food
S-ECC Total
= (+) =

Water after food Non-severe ECC, n (%) n (%) n (%) p-value
Given 20 (48.8) 21(51.2) 41 (42.7) 0.3766
Not given 16 (29.1) 39(70.9) 55 (55.3) 0.048
Total 36 60 96

DISCUSSION is in accordance with a study done by Rosenblatt and

In recent years, a significant proportion of preschoolers,
in developing countries, are affected by ECC.° Increase
in severity of ECC could be due to globalisation,
urbanisation, and change in lifestyle.”” In this present
study, dmft index was found to be 6.77 + 5.9, and 60
(62.5%) children had the severe form of ECC. There was
no significant difference in the distribution of ECC in sex
which is similar to earlier reports given by O’Sullivan et
al. (1994)," Hattab et al. (1999),'> and Qadri et al. (2012)."®
Early childhood caries increases by age due to prolonged
exposure to cariogenic risk factors. The present study
also showed a higher prevalence of ECC with increasing
age but S-ECC was seen highest among the children of
two years old.

The best prevention of dental cariesin children is possible
by identification and avoidance of causative factors which
are associated with feeding practices. Breastfeeding
recommended by health care professionals, however,
done in a prolonged manner, at night has been reported
to be a potential risk factor for the development of
ECC.">'® In the present study, breastfeeding was found
to be the dominant mode of feeding followed by mixed:
breastfeeding and bottle feeding. However, there was no
significant relation between caries occurrence and the
type of feeding whether, breast, bottle, or mixed which
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Zarzar among the Brazilian children.” Severity of caries in
the present study also did not depend on breastfeeding
practice which is similar to that reported by Dorah and
Glady in 2018.®

The literature suggested that prolonged natural
breastfeeding after 12 months was a risk factor for the
occurrence of ECC in infants.® In the present study, there
was no significant difference between non severe ECC
and S-ECC in children in relationship with duration of
breastfeeding which is in accordance with the report
was given by Almushtayat. This was also similar to the
report given by Dorah and Glady (2018) which showed
no significant differences between the breastfeeding
period and severe ECC and those without decay.'®
However, findings of Hattab et al. (1999), Dini et al.
(2000) and Prakash et al. (2013), showed that prolonged
breastfeeding is associated with ECC.'>1620

Bottle feeding predisposes to ECC because the nipple
of the bottle reduces or blocks the access of saliva flow,
particularly in upper incisors causing food stagnation
in the teeth and prolonged exposure to fermentable
carbohydrates.?’ In this study, the prevalence of S-ECC
was more in children with bottle feeding which is always
harmful irrespective of duration. This finding was in
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accordance with study by Almushayt et al. which reports
a highly significant relation between the two groups:
children going to bed with a feeding bottle or without
bottle feeding (p <0.001) and the odds ratio (0.09)." The
prevalence of ECC is related to the duration of bottle
feeding as shown by an earlier study done by Febres
(1997).%2 Rusali et al. reported the prevalence of ECC to be
significantly (p <0.001) high among children who were
bottle-fed for more than four years.? Similarly, in Jeddah
(Saudi Arabia) it was observed that children who bottle-
fed in bed had a 9% greater risk of caries compared to
children who did not.” Another study from south-west
Germany reported a significant correlation between the
usage of nursing bottles in bed and severe ECC.**

In the present study, S-ECC was significantly high in
children who were fed three or more times during the
night with p-value 0.02 and 0.05 respectively. A similar
report was given by Prakash et al. which states that caries
was high in children breast-fed about five times a day.®
Study by Almushayt et al. also reported that occurrence
of S-ECC was significantly more among children breast or
bottle fed more than once daily.”

In Nepal, weaning is usually started at the age of four
to six months with traditional food. Nowadays there is
change in trend due to busy schedule of mothers. Babies
are given ready-made infant formula containing starch,
sucrose, and lactose which predisposes to caries. In the
present study, S-ECC was found to be significantly high
in children who were weaned with ready-made infant
formulafood (p =0.02) in contrast, significantly less S-EEC
(p = 0.0007) was found in children whose weaning food
contained only gram flour. It shows the weaning foods
influence the presence and severity of ECC. According to
Moynihan and Petersen (2004) consumed starchy food
is broken down into glucose, maltose, and maltotriose,
by salivary amylase? which later is metabolized by oral
bacteria to produce acids. Mixture of starch and high
sucrose concentration in food is more cariogenic than
starch alone.?® Studies also report that children with ECC
have a history of a high frequency of sugar consumption,
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not only of fluids given in a nursing bottle but also of
sweetened solid foods.”%

In the present study, 50 (68.5%) children were given
confectionery and biscuits had significantly high S-ECC.
But children who were not given confectionery and
biscuits had significantly less S-ECC (p = 0.03). The direct
relationship between the frequency of intake of sweets
and sticky snacks and the incidence of dental caries
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at an early age is known to lead to the establishment of
cariogenic food habits that persisted in later ages.?

Water intake immediately after food in children is
essential in removing the food from the oral cavity and to
reduce the possibilities of caries initiation. A significant
difference in the severity of caries was noted in the
present study between children who were not given
water immediately after food (p = 0.04). No significant
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were given water after food. Mouth cleaning after eating
sweets, brushing for at least three minutes after eating
reduces the occurrence of caries and effectively predicts
the deft or DMFT index of school children in Xiulin
Township (R2 %4 0.218, p < 0.0001).%°

CONCLUSION

Early childhood caries a multifactorial disease, severity
of which is increasing among some age groups for some
other reasons. The present study identified feeding
practice to be the main cause for increase in severity of
ECC. Bottle feeding, nocturnal feeding, and introduction
of refined ready-made food of infant formula have
been associated with increased caries prevalence. The
challenge may be overcome by promoting non-
cariogenic diet, discouraging cariogenic diet and
establishing good feeding practices.
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