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Abstract Early childhood caries (ECC) is one of the most prevalent dental diseases among children and is related
to their early feeding practices. This multi-factorial disease involves susceptible tooth and host, fermentable
carbohydrates in the diet, cariogenic micro-organisms and time (American Academy of Pediatric Dentistry, 2008).
Thus, this study aimed to identify the associations between bottle-feeding and weaning practices, and ECC
formation. By using convenience sampling, 201 children were recruited from the ITUM Outpatient Dental Clinic and
ten kindergartens around the area of Kuantan, in the state of Pahang (Malaysia). Examination for caries was
conducted visually to determine caries status (with or without caries). The caregivers were requested to fill in a
questionnaire regarding feeding practices of their children. The findings of the study indicated that 67% of the
children identified with caries practiced bottle-feeding in bed either sometimes or always (every night/day) (p=0.005).
The prevalence of ECC was also significantly (p<0.001) the highest (48.5%) among children who had been bottle-feeding
for the longest duration (>4 years) among the study population. In addition, the mean intake of sweetened drinks
among children with ECC was significantly higher than those with no ECC (5.4 vs. 3.1 servings/week, p=0.001).
The results of this research indicated that the increased frequency and prolonged duration of bottle-feeding practices,
as well as high consumption of sweet drinks during weaning, could be associated with the formation of ECC. In
conclusion, these findings would increase the awareness particularly among parents regarding bottle-feeding
practices and weaning diet contents and its potential implication on their children’s oral health.
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1. Introduction

Early childhood caries (ECC) can be defined as the presence
of decayed (non-cavitated or cavitated lesions), missing
(due to caries), or filled primary tooth (DMFT) in a child
aged between birth and 71 months [1]. The Oral Health
Division of Malaysia, Ministry of Health, has reported
that ECC was prevalent among 76.2% of among preschool
children in this country [2]. Early childhood caries occurs
due to the interaction between bacteria Streptococcus
mutans and sugary foods which are present on tooth
enamel [3]. It is characterized by the presence of one
decayed tooth or more in primary dentition as soon as an
infant’s teeth erupt [4]. The ECC occurs when acidogenic
microorganisms in dental plaque metabolize the fermentable
carbohydrates on the tooth surfaces causing an acidic
environment in the mouth [5]. The acid will then
demineralize the tooth surface and cause dental caries.

The ECC is considered as the most common chronic
disease during childhood and is also known as ‘baby
bottle decay’. This is found to be a norm among infants
and children who are allowed to consume sugar (sucrose
or lactose) regularly throughout the day and night.
Consumption of sucrose plays an important contributing
role in the caries process [6]. The risk of having dental
caries is higher when children are given sugar-sweetened
beverages or fruit juices in a bottle during the day or
bedtime after their teeth have erupted [7]. The tooth decay
usually involves the upper anterior and sometimes
posterior teeth. Rapid development of carious lesions in
primary anterior teeth is one of the characteristics of ECC.

The presence of ECC may affect children’s quality of
life [8]. Some children may experience emergency clinic
visits and hospitalization. According to Petersen et al.,
2005, Children's quality of life can be seriously affected
by severe caries because of pain and discomfort which
could lead to disfigurement, acute and chronic infections,
and altered eating and sleeping habits, as well as risk of
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hospitalization, high treatment costs, and loss of school
days with the consequent diminished ability to learn [9].
Furthermore, ECC is also associated with reduced growth
and reduced weight gain due to insufficient food
consumption to meet the metabolic and growth needs of
children less than two years old. ECC may also lead to
early tooth extraction which can further cause
malocclusion in permanent dentition [10].

Studies from India had found that children who sleep
with nursing bottles had a higher risk to get dental caries
[11]. Likewise, a study conducted in Jeddah (Saudi Arabia)
showed that children who bottle-fed in bed had 9% higher
risk to get caries compared to children who did not [12].
Similar findings in South-West Germany indicated a
significant correlation between the usage of nursing
bottles in bed and severe ECC [13]. However, two studies
conducted in Universiti Sains Malaysia Hospital
and Boston (United States), showed no correlation
between bottle-feeding in bed practice and ECC [14,15].

According to the policy statement of the AAP (2011),
infants should be weaned from bottle-feeding between 12
to 18 months of age. Parents should be encouraging their
children to start drinking from cups as they approach the
1% birthday [16]. Prolonged use of bottle-feeding beyond
one year was responsible for increasing exposure of
fermentable carbohydrates on primary teeth. A study
conducted by Senesombath, Nakornchai, Banditsing, &
Lexomboon (2010) in Laos, also found that children who
had bottle-fed for over one year were more prone to have
higher (DMFT) scores than those who were bottle-fed for
less than 12 months [17]. Similarly, children who
practised prolonged bottle-feeding beyond two years of
age were significantly associated with caries [18].
Nevertheless, in a study done in Brazil by Martins-Janior
et al. (2013), no significant association was found between
the duration of bottle-feeding for more than two years
with ECC development [19].

Although some studies have demonstrated the link
between bottle-feeding practice and the development of
caries among young children, some other findings were
inconclusive. Furthermore, research in this area is still
scarce in this country. Therefore, this study aimed to
investigate whether the frequency of night time bottle-feeding,
duration of bottle-feeding, and weaning diet, were
associated with the ECC prevalence among pre-school
children in the area of Kuantan, Pahang, Malaysia.

2. Materials and Methods

2.1. Study Area & Population

A cross-sectional study was carried out among
pre-school children in Kuantan, Pahang, from March until
May 2014. The inclusion criterion was children aged
below six years with primary dentition. The data
collection took place at the Dental Outpatient Clinic,
Kulliyyah of Dentistry, IlUM, and ten kindergartens in
Kuantan, Pahang. Ethical approval and written permission
for this study were obtained from relevant authorities
(approval reference KAHS/RES-APP/12MARCH2014-24).
Written informed consent was provided by all participating
caregivers, prior to the study commencement.

2.2. Data Collection

A dual-language (Malay and English) self-administered
questionnaire was developed. Its content was reviewed by
field experts and a pilot study had been conducted. The
questionnaire which consisted of demographic data such
as age, sex, nationality, race, religion, parent’s educational
level, and socioeconomic status, was completed by the
parents. Information regarding bottle-feeding practices
including the frequency of bottle-feeding in bed, duration
of bottle-feeding, frequency of bottle-feeding per day, and
weaning, was also obtained. Visual examination for caries
detection was conducted under natural light. The children
were divided into two groups according to their caries
status (with or without caries).

2.3. Statistical Analyses

SPSS® software version 25.0 was used for statistical
analyses. The frequency with mean scores and standard
deviations (SD) were calculated. Chi-Square analysis was
performed to examine differences in feeding practices
among children with and without ECC. The level of
significance was set at p < 0.05.

3. Result

A total of 201 participants aged between one to five
years participated in this study (Table 1). Among the
participants, 167 of them (83%) had caries while the rest
had no caries. Out of 201 participants, almost half (48%)
were males and a majority (96.5%) of the participants
were Malay. Most (84%) of the parents had either
secondary or tertiary level of education while 72% of the
parents earned RM 2,001 or more per month.

Table 1. Demographic characteristics of the study participants
(n=201)

No Characteristic Frequency (%)
Yes 166 (82.6)
! ECC No 35 (17.4)
1 4(2.0)
2 8 (4.0)
2 Age 3 15 (7.5)
4 25 (12.4)
5 149 (74.1)
Male 96 (47.8)
8 | Gender Female 105 (52.2)
Malay 194 (96.5)
Chinese 2(1.0)
4 | Race Indian 1(05)
Others 4(2.0)
No education 2(1.0)
Primary School 4 (2.0)
Parent’s PMR 22 (10.9)
5 | Education SPM/ STPM 88 (43.9)
Level '
University 80 (39.8)
Others 5(2.5)
< RM 1000 15 (7.5)
RM1001-RM 2000 41 (20.4)
6 Household RM2001-RM 3000 47 (23.4)
Income RM3001- RM4000 54 (26.9)
RM4001-RM5000 18 (9.0)
>RM5001 26 (12.9)
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Based on Table 2, bottle-feeding practice in bed could
be significantly (p=0.005) linked to ECC status. About
two thirds (67%) of the participants who had carries
practiced bottle-feeding in bed either sometimes or always
(every night/day). On the other hand, among those who
never bottle-fed in bed, a higher percentage of them did
not have caries (41%) compared to those who did (33%).
Prevalence of ECC was also significantly the highest
among children who had been bottle-feeding for the
longest duration (>4 years). Meanwhile, more participants
with the shortest duration of bottle-feeding (<1 year) had
no ECC (32.4%) compared to those who did (22.8%).

Table 2. Breastfeeding and bottle-feeding practices between children
with and without ECC

Caries status
With caries | Without Caries| P value
(N=167) (N=34)

Frequency of bottle-feeding
in bed:
Never 55 (32.9%) 14 (41.2%) p=0.005
Always: Every night/day 81 (48.5%) 7 (20.6%)
Sometimes 31 (18.6%) 13 (38.2%)
Duration of bottle-feeding
practice (years)
0-1 38 (22.8%) 11 (32.4%) p<0.001
2-3 48 (28.7%) 20 (58.8%)
>4 81 (48.5%) 3(8.8%)

Figure 1 demonstrated the mean consumption of foods
and drink (servings per week) between participants with
and without ECC during weaning. There were no
significant differences of the mean intakes of fruits and
starchy vegetables between these groups. However, the
mean intake of sweet drinks of the children with ECC was
found to be significantly higher than those consumed by
the children with no ECC (5.4 vs. 3.1 servings/week,
p=0.001).
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Figure 1. Mean consumption of foods and drink (servings/week) of
children with and without caries during weaning diet (n=201)

4. Discussion

Inappropriate use of bottle-feeding among children
plays a central role in the etiology and severity of ECC. A
number of studies had found significant correlations
between ECC and prolonged bedtime use of bottles with

sweetened content [11,12]. In the current study, it has
been demonstrated that prolonged duration and high
frequency of bottle-feeding may indeed induce the ECC
occurrence.

Frequent bottle-feeding practice is highly associated
with caries status. A study conducted by Sunitha, Chandu,
Pushpanjali, Jayashree, & Shafiulla (2018) found that
bottle-feeding at least once per day, especially before
going to bed at night, would contribute to the development
of ECC [20]. This study identified that children with ECC
had longer years of bottle-feeding practice. According to
the American Academy of Pediatrics, most children who
are seven or eight months of age no longer need to feed
during the night. Besides, giving the child a bottle while
they are lying down may place them at risk of getting ear
infections. However, bottle-feeding at night is a common
practice used by parents not only to feed, but also to stop
their children from crying during the night, or help the
children to go to sleep faster [21]. It has been reported that
practising frequent bottle-feeding in bed promotes early
colonization by Streptococcus mutans and increases the
number of these bacteria in dental plaque and saliva [11].
One of the contributors is due to high consumption of
sweet drinks among ECC children [18]. In addition, for
every one gram of sugar intake, the risk of having ECC
would increase by 2% [22]. This finding was consistent
with a study among Brazilian children, which showed that
the odds for ECC were greater in those with higher total
sugar exposure [23].

The types of foods consumed in the weaning diet may
influence the dental health of children. For instance, some
parents may feed their children with fruit juices frequently
thinking that these are healthy options for their children.
However, regular consumption of fruit juice may promote
an acidic condition in the mouth which could eventually
induce a prolonged drop in oral pH and cause dental
erosion. This condition is more prone to occur among
young children due to their immature tooth enamel [24].

According to Moynihan & Petersen (2004), when an
individual consumes starchy food, it would be broken
down into glucose, maltose, and maltotriose, by salivary
amylase [25]. This would later be metabolized by oral
bacteria which would produce acids. However, raw starch
does not cause demineralisation of the teeth compared to
cooked starch. Meanwhile, a mixture of starch and sucrose
is more cariogenic than starch alone. The higher the
sucrose concentration in the mix, the more caries it would
develop. In addition, the practice of feeding children
sweetened beverages through bottle would increase their
risk of developing caries, and should be prevented [26,27].

5. Conclusion

From the current study, it can be concluded that high
frequency and prolonged duration of bottle-feeding
practice (in years), as well as high consumption of sweet
drinks during weaning were linked with the formation of
ECC. Other than healthy oral practice, oral health
awareness programs especially among caregivers should
also highlight proper bottle-feeding practice and healthy
nutrition for oral health in order to minimize the ECC
prevalence among young children.
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