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Abstract: Mothers’ awareness regarding the risk factors for the development of early childhood
caries is crucial. The current study aims to examine the knowledge of breastfeeding mothers about
their baby’s dental health and prevention of ECC while comparing primiparous mothers to mul-
tiparous mothers. A total of 165 mothers aged 20–49 y/o participated in the study by completing
questionnaires that assessed the knowledge and attitudes of mothers toward their infants’ oral
health. Results showed that (1) mothers were found to be highly knowledgeable regarding the oral
hygiene of their infants and the recommended breastfeeding best practices (71%); (2) mothers with
lower education showed poor knowledge regarding the recommended practices of infant oral health;
(3) a large proportion of the mothers in the sample (62%) reported that they usually tasted the food
before giving it to their baby, in a way they could transmit bacteria to infants; (4) most of the mothers
(68%) were not aware that their dental health during pregnancy affects the infants’ dental health; and
(5) multiparous mothers were more knowledgeable regarding artificial baby milk composition (96%)
in comparison with mothers with only a single child (60%). According to the results, there is a need
to improve the knowledge of breastfeeding mothers, especially mothers who have one child and
mothers with a lower education about their baby’s dental health. The results of this study shed light
on the knowledge of breastfeeding mothers on this important topic and could serve policymakers to
improve practices toward advancing better oral health for infants, without sacrificing the benefits of
breastfeeding, which are so crucial for infant health and development.
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1. Introduction
1.1. The Benefits of Breastfeeding on Baby’s Health

Breastfeeding is widely acknowledged as the normal and superior infant feeding
method due to its associated health benefits, both for the infant and the mother. Extensive
evidence indicates that breastfeeding is vital to ensure the healthy growth and development
of infants and children [1–3]. Epidemiological studies show that breast milk and breast-
feeding improve the overall health, provide nutrition, psychological, social, and economic
development, and provide environmental benefits. Breast milk also significantly reduces
the risk of developing acute and chronic diseases [4]. Based on 113 studies, long-term
breastfeeding is associated with a 26% reduction in obesity, and a decrease of 35% in type
2 diabetes. Moreover, breastfeeding is consistently associated with higher performance on
intelligence tests in both children and adolescents [5].

Beyond the short-term benefits of breastfeeding, there are other long-term benefits.
Breastfeeding reduces the risk of developing high cholesterol and high blood pressure later
in life and is also associated with lower mortality and morbidity rates than infections in the
infant’s gastrointestinal tract and reduces the risk of celiac disease and asthma [6]. Studies
have also found that breastfeeding reduces infections in children (such as ear infections
and pneumonia), reduces immune diseases (such as leukemia and inflammatory bowel
disease), and reduces the risk of death in the first year of a baby’s life [7].
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Leading health organizations such as the American Academy of Family Physicians,
and the World Health Organization (WHO) recommend that infants be exclusively breastfed
for about the first 6 months, and then combine continued breastfeeding with solid foods.
Artificial baby milk (infant formula) should only be given to the baby if they have not been
breastfed before one year of age [8–12].

1.2. Breastfeeding Milk and Oral Hygiene

Studies show a relationship between poor maternal oral hygiene and the health of
the fetus [13,14]. Moreover, studies demonstrate a link between periodontal disease and
adverse consequences in pregnancy such as preterm birth, low birth weight babies, and
preeclampsia [15,16]. Mothers with poor oral hygiene and high levels of cariogenic oral
bacteria are at the highest risk of infecting their children and increasing the risk for tooth
decay in their children at an early age [15].

Dental caries is the most common chronic infectious disease in childhood. The etiology
of dental caries is assumed to be an interaction of bacteria, mainly Streptococcus mutans,
and sweet foods that are found on tooth enamel. These bacteria break down sugar to
produce energy and, in the process, cause an acidic environment inside the mouth, which
leads to the demineralization of tooth enamel and dental caries [17]. These conditions could
lead to early childhood caries (ECC), which is defined as any sign of smooth-surface caries
in a child younger than three years of age. ECC can also occur from ages three through
five, while one or more cavitated, missing (due to caries), or filled smooth surfaces in the
primary maxillary anterior teeth or a decayed, missing, or filled score of greater than or
equal to four (age 3), greater than or equal to five (age 4), or greater than or equal to six
(age 5) [18].

ECC is the most common infectious disease in young children worldwide [19]. The
onset and progression of the disease depend on cultural, social, behavioral, nutritional,
and biological risk factors. For example, children who have been exposed to tooth decay
in early childhood are more likely to have tooth decay in both deciduous and permanent
dentition. ECC not only affects dental health, but also leads to other health consequences
such as pain, infection, affecting eating habits, and sleep disorders [19,20].

The essential substrates for cariogenic bacteria are simple carbohydrates such as
lactose, sucrose, and glucose. Infants under 12 months of age are fed either breast milk
or artificial baby milk; both have about the same content of carbohydrates. In contrast,
children older than 12 months, who live in developed countries, usually start drinking
cow’s milk at that age, which contains half the amount of carbohydrates contained in breast
milk or artificial baby milk [21–23]. However, each element is also subject to risk factors
such as socioeconomic status, the mother’s education level, maternal oral health, whether
the mother smokes and how often, the mother’s posture at birth, the number of sugars in
the diet, and oral hygiene and fluoride exposure [23].

Meta-analyses found a reduction in the risk of dental caries in children who breastfed
for a longer period of time compared to children who breastfed less. However, infants
who breastfed beyond 12 months were at higher risk for tooth decay, especially those who
breastfed overnight [23,24].

In conclusion, studies have suggested that breastfeeding for up to 12 months does not
involve any increased risk of tooth decay, in fact, it can be a protective factor, compared
to artificial baby milk. However, children who have breastfed for more than 12 months,
while their entire deciduous teeth have already erupted, have an increased risk of tooth
decay. This may be due to other factors associated with unlimited nocturnal feeding. When
making the comparison, avoiding additional cariogenic foods and poor oral hygiene habits
were taken into account [25].

1.3. Objectives

According to the theoretical background, breastfeeding practices have a potentially
high impact on the preserved dental hygiene of the infant. A few previous studies have
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explored the knowledge, attitudes, and practices of mothers toward infant oral health
care [26–28]. The current study aims to examine the following objectives: (1) Examining
the knowledge of breastfeeding mothers about the prevention and health of their infants’
teeth; (2) Examining the socio-demographic factors that are associated with the knowledge
regarding prevention and the dental health of toddlers.

2. Materials and Methods
2.1. Participants and Procedure

We conducted a cross-sectional study design in which breastfeeding mothers com-
pleted a questionnaire regarding the health of their toddlers’ teeth. To assess the sample
size, we used G-Power software version 27 with the following assumptions: type 1 error of
5% (as the common scientific standard), minimum power required of 80%, and moderate
effect size for the correlation between time since birth and knowledge (Pearson correlation
of 0.2). Under these assumptions, the required sample size was 153 mothers.

We recruited 165 breastfeeding mothers to participate in this study.
Most of the mothers in this study were employed (73.9%), 14.5% were self-employed,

and 11.5% were housewives. Most women had an academic degree at 82.3%, 16.5%
were high school graduates, and a small proportion of them (1.2%) had less education
than high school. The monthly income of most mothers in this sample (67.3%) ranged
between NIS (New Israeli shekels) 5000 and 12,000, meaning an upper–middle-class
socioeconomic status.

The participants completed the questionnaires at lactation conferences and public
dental clinics. The questionnaires were distributed in 2018 from May to November, at
conferences for lactation consultants, in clinics at the Department of Pediatric Dentistry at
Tel Aviv University, and at private clinics.

The study was carried out under the supervision of the Institutional Review Board
Committee at Tel Aviv University.

2.2. Measures and Variables

The questionnaire included three main parts:
A. Socio-demographic background information: Age, employment, education,

income, nationality.
B. Birth-related information: Participants were asked to provide information regarding

various aspects of the birth, and breastfeeding duration (e.g., toddler’s weight, gestation
week at birth).

C. Knowledge regarding the dental health of toddlers: Participants were asked about
their knowledge and awareness of the dental health of toddlers (e.g., what are the recom-
mendations for the oral hygiene of toddlers?).

2.3. Data Analysis

Data were analyzed using SPSS version 27. First, descriptive statistics for all variables
were produced using frequencies (N/%). Since the main variables in this study were
measured by categorical responses, we assessed differences between mothers with one
child vs. mothers with more than one child using Chi-square procedures. Similarly,
we assessed the differences between mothers across education levels using Chi-square
procedures. Finally, we assessed the differences between mothers across income levels
using Chi-square procedures. The p-value for all comparisons was 5%.

3. Results
3.1. Descriptive Statistics of Breastfeeding Mothers’ Knowledge Regarding Toddlers’ Teeth

According to the socio-demographic information of the sample, about half of the
mothers (46.3%) who participated in the study were aged 30–39, 21.3% of the population
were aged 20–29, and 32.3% were women over 40 years of age (Table 1).
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Table 1. Socio-demographic information of the sample (n = 165).

Variable N 1 %

Age (years)
20–29 35 21.3
30–39 76 46.3
≥40 53 32.3
Employment
Housewife 19 11.5
Employee 122 73.9
Self-employed 24 14.5
Education
Lower than high school 2 1.2
High school 27 16.5
Academic 136 82.3
Income (NIS 2)
<5000 26 15.7
5000–12,000 111 67.3
>12,000 28 17.0
Number of children
1 33 19.5
2 59 36.0
3 or more 73 44.5
Age of breastfed child
1–1.5 53 43.4
1.5–2 22 18.0
2 or older 47 38.5

3.2. Knowledge of Breastfeeding Mothers about the Prevention and Health of Their Toddlers’ Teeth

Regarding the mothers’ attitudes toward visiting a pediatric dentist, most of the
mothers in the sample (62.1%) were aware of the importance of the first visit to a pediatric
dentist and answered that it is recommended to go for a dental examination when the first
tooth erupts or from the age of one year (Table 2).

By examining the mothers’ knowledge, we found that 71.2% of mothers responded
correctly that the mouth should be cleaned even before the teeth erupt or with the first tooth
erupting in the morning and evening, and 80.4% of the sample reported that tooth decay
can develop in children under 3. It should be noted that all had statistical significance.

Moreover, 93.2% of the mothers were aware that formula (artificial baby milk) also
contained sugar. In addition, about half of the sample (47.8%) were aware that nocturnal
feeding may be a risk factor for tooth decay and 48.7% chose the correct answer and
answered that bottle-feeding can cause tooth decay even if teeth are brushed.

When asked if the mothers used to taste the food before giving it to their baby, it was
found that 62.6% of the mothers used to taste the food before. However, 60.5% answered
that they were aware of bacterial transmission from mother to infant.

In another aspect, we examined the mothers’ level of knowledge about the effect of
their dental health during pregnancy on their baby’s dental health and found that 68.3% of
mothers were unaware of a relationship between their dental health during pregnancy and
the baby’s dental health. In addition, 76.2% were unaware of the relationship between the
condition of their gums during pregnancy and the possibility of defects and decay in the
baby’s teeth.
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Table 2. Knowledge of breastfeeding mothers about the prevention and health of their toddlers’ teeth.

Question N 1 %

First appointment with a dentist
It is recommended to arrive at a dentist when a toddler is 1 y/o? 100 62.1
It is recommended to arrive at a dentist when a toddler is 3 y/o? 61 37.9

Oral hygiene
The mouth should be cleaned even before the teeth erupt or when the first tooth erupts in the
morning and in the evening. 116 71.2

Teeth must be brushed when the first tooth erupts every evening 47 28.8

Development of tooth decay in children under the age of 3
Decay could develop 131 80.4
Decay could not develop 32 19.6

Do you know if there is sugar in Formula (artificial baby milk)?
Formula includes sugar 150 93.2
Formula does not include sugar 11 6.8

Association between nocturnal breastfeeding and tooth decay
No association 54 34.4
Protect from decay 28 17.8
Causing a decay 75 47.8

Effect of bottle feeding on caries development
Bottle-feeding could lead to the development of tooth decay only if the toddler does
not brush their teeth 80 51.3

Caries can be caused by bottle feeding even if a toddler brushes his teeth 76 48.7

Tasting food before giving it to the baby
Yes 102 62.6
No 61 37.4

Mother’s caries can infect the baby
Yes 98 60.5
No 64 39.5

Knowledge regarding the association between a mother’s oral health during
pregnancy and a baby’s oral health
Yes 52 31.7
No 112 68.3

Knowledge regarding the association between maternal periodontal health
during pregnancy and the possibility of the baby developing dental problems
Yes 39 23.8
No 125 76.2

1 N represents frequencies.

3.3. The Differences between Mothers with One Child in Comparison with Mothers with Multiple
Children (Table 3)

By examining the differences between mothers with one child compared with mothers
with multiple children, we showed that most mothers (96.8%) with more than one child
responded that artificial baby milk includes sugar; in comparison, only 60% of mothers
with only one child knew this (p < 0.001). In addition, a marginally significant result was
found regarding tasting food before giving it to the baby, while most mothers with one
child (86.2%) tended to taste in comparison with only 57.9% of the mothers with more than
one child (p = 0.072).
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Table 3. Comparison between mothers with one child vs. multiple children in knowledge about the
prevention and health of their toddlers’ teeth.

Question
First
Child
N 1 (%)

Multiple Children
N (%) p

First appointment with a dentist 0.792
It is recommended to arrive at a dentist when a toddler is 1 y/o 20 (68.9) 62 (65.6)
It is recommended to arrive at a dentist when a toddler is 3 y/o 9 (31.1) 32 (34.3)

Oral hygiene 0.829
The mouth should be cleaned even before the teeth erupt or when
the first tooth erupts in the morning and in the evening. 23 (76.7) 72 (75.8)

Teeth must be brushed when the first tooth erupts every evening 7 (23.3) 23 (24.2)

Do you know if there is sugar in formula (artificial baby milk)? <0.001
Formula includes sugar 3 (60.0) 91 (96.8)
Formula does not include sugar 2 (40.0) 3 (3.2)

Association between nocturnal breastfeeding and tooth decay 0.149
No association 6 (20.7) 29 (31.8)
Protect from decay 9 (31.3) 13 (14.2)
Causing a decay 14 (48.0) 49 (53.0)

Tasting food before giving it to the baby 0.072
Yes 25 (86.2) 55 (57.9)
No 4 (13.8) 40 (42.1)

Mother’s caries can infect the baby 0.872
Yes 18 (62.1) 57 (60.6)
No 11 (37.9) 37 (39.3)

Knowledge regarding the association between a mother’s oral
health during pregnancy and a baby’s oral health 0.034

Yes 12 (40.0) 29 (30.2)
No 18 (60.0) 67 (69.8)

Knowledge regarding the association between maternal
periodontal health during pregnancy and the possibility of the
baby developing dental problems

0.024

Yes 10 (33.4) 20 (20.8)
No 20 (66.6) 76 (79.1)

1 N represents frequencies. (%) Percentage of total is presented in parenthesis.

Regarding knowledge about the association between a mother’s oral health during
pregnancy and a baby’s oral health, 40% of mothers with a first child responded positively
in comparison with only 30.2% of the mothers with more than one child (p = 0.034).

Finally, about one-third (33.4%) of mothers with one child had knowledge regarding
a possible association between maternal periodontal health during pregnancy and the
possible effect on the baby’s dental health compared with only 20.8% of mothers with more
than one child (p = 0.024).

3.4. Comparison between Mothers According to Education Level

The differences between mothers according to education level were assessed using
Chi-square analyses (Table 4).
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Table 4. Comparison between mothers according to education levels in knowledge about caries
prevention and the health of their toddlers’ teeth.

Question
Lower Than
High School
N 1 (%)

High
School
N (%)

Academic
Education
N (%)

p

First appointment with a dentist 0.002
It is recommended to arrive at a dentist when a toddler is 1 y/o? 0 13 (50.0) 87 (65.9)
It is recommended to arrive at a dentist when a toddler is 3 y/o? 2 (100.0) 13 (50.0) 45 (34.1)

Oral hygiene 0.129
The mouth should be cleaned even before the teeth erupt or when the
first tooth erupts in the morning and in the evening. 1 (50.0) 14 (53.8) 100 (74.6)

Teeth must be brushed when the first tooth erupts every evening 1 (50.0) 12 (46.2) 34 (25.4)

Do you know if there is sugar in Formula (artificial baby milk)? <0.001
Formula includes sugar 1 (50.0) 20 (76.9) 128 (96.7)
Formula does not include sugar 1 (50.0) 6 (23.1) 4 (3.3)

Association between nocturnal breastfeeding and tooth decay 0.189
No association 0 9 (34.6) 44 (33.8)
Protect from decay 0 4 (15.4) 24 (18.4)
Causing a decay 0 13 (50.0) 62 (47.7)

Effect of bottle feeding on caries development 0.241
Bottle-feeding could lead to the development of tooth decay only if
the toddler does not brush the teeth 1 (100.0) 17 (65.3) 61 (47.6)

Caries can be caused by bottle feeding even if a toddler brushes the
teeth 0 9 (34.7) 67 (52.4)

Tasting food before giving it to the baby 0.042
Yes 2 (100.0) 20 (74.0) 80 (60.1)
No 0 7 (26.0) 53 (39.9)

Mother’s caries can infect the baby 0.281
Yes 1 (50.0) 14 (51.8) 83 (62.8)
No 1 (50.0) 13 (48.2) 49 (37.2)

Knowledge regarding the association between a mother’s oral
health during pregnancy and a baby’s oral health <0.001

Yes 1 (50.0) 11 (42.3) 40 (29.6) 31.7
No 1 (50.0) 15 (57.7) 95 (70.3) 68.3

Knowledge regarding the association between maternal
periodontal health during pregnancy and the possibility of the
baby developing dental problems

0.291

Yes 1 (50.0) 7 (26.9) 31 (22.9) 23.8
No 1 (50.0) 19 (73.1) 104 (77.1) 76.2

1 N represents frequencies. (%) Percentage of total is presented in parenthesis.

Examining the differences between mothers with pre-high-school, high school, and
academic education in knowledge, it was seen that most mothers (65.9%) with academic
education stated that it is recommended to arrive at a dentist when the toddler is 1 y/o,
compared with only 50% of mothers with high school education (p = 0.002).

In addition, almost all mothers with an academic education (96.7%) responded that
formula (artificial baby milk) included sugar in comparison with only 76.9% of moth-
ers with high school education, or 50% with mothers who had a lower education level
(p < 0.001).

As for tasting food before giving it to their baby, 100% of the mothers with a low
education level and 74% of the mothers with high school education tended to taste the food,
in comparison with only 60.1% of the mothers with an academic education (p = 0.042).

As for the knowledge regarding the association between a mother’s oral health during
pregnancy and a baby’s oral health, 50% of the mothers with low education level and 42.3%
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of mothers with high school education responded positively in comparison with only 29.6%
of the mothers with an academic education (p < 0.001).

3.5. Comparison between Mothers According to Income Levels

The differences between mothers according to income levels were assessed using
Chi-square analyses (Table 5).

Table 5. Comparison between mothers according to income levels in knowledge about caries preven-
tion and the health of their toddlers’ teeth.

Question NIS < 5000 2

N 1 (%)
NIS 5000–12,000
N (%)

NIS > 12,000
N (%) p

First appointment with a dentist <0.001
It is recommended to arrive at a dentist when a toddler is 1 y/o 6 (27.2) 72 (67.9) 19 (70.3)
It is recommended to arrive at a dentist when a toddler is 3 y/o 16 (72.8) 34 (32.1) 8 (29.7)

Oral hygiene 0.012
The mouth should be cleaned even before the teeth erupt or when
the first tooth erupts in the morning and in the evening. 16 (66.7) 85 (80.2) 13 (48.1)

Teeth must be brushed when the first tooth erupts every evening 8 (33.3) 21 (19.8) 14 (51.9)

Do you know if there is sugar in artificial baby milk 0.581
Artificial baby includes sugar 20 (83.4) 100 (95.2) 25 (92.6)
Artificial baby does not include sugar 4 (16.6) 5 (4.8) 2 (7.4)

Association between nocturnal breastfeeding and tooth decay 0.763
No association 6 (26.1) 37 (36.3) 9 (34.6)
Protect from decay 5 (27.1) 18 (17.6) 4 (15.4)
Causing a decay 12 (52.2) 47 (46.1) 13 (50.0)

Effect of bottle feeding on caries development 0.424
Bottle-feeding could lead to the development of tooth decay only
if the toddler does not brush their teeth 16 (66.7) 50 (49.5) 11 (42.3)

Caries can be caused by bottle feeding even if a toddler brushes
the teeth 8 (33.3) 51 (50.5) 15 (57.7)

Tasting food before giving it to the baby 0.628
Yes 15 (62.5) 69 (65.1) 13 (48.1)
No 9 (37.5) 37 (34.9) 14 (51.9)

Mother’s caries can infect the baby 0.579
Yes 14 (58.3) 65 (61.9) 16 (59.3)
No 10 (41.7) 40 (38.1) 11 (40.7)

1 N represents frequencies. (%) Percentage of total is presented in parenthesis. 2 NIS, New Israeli Shekel.

Examining the differences between mothers according to income levels showed that
only a small percentage (27.2%) of low-income mothers stated that it is recommended to
arrive a dentist when a toddler is 1 y/o, compared with 67.9% of mothers of moderate
income, and 70.3% of mothers with high income (p < 0.001).

In addition, higher rates of mothers with moderate income (80.2%) responded that
the mouth should be cleaned even before the teeth erupt or when the first tooth erupts in
the morning and in the evening, compared with 66.7% of low-income mothers, or 48.1% of
high-income mothers (p = 0.012).

In our study, 24.8% of mothers breastfed for more than two years, and 48.9%, a large
percentage of mothers, breastfed their children at night after the age of one year. In addition,
17.2% breastfed for 3–6 months, 6.7% up to 3 months, and 3.8% breastfed for several days.

4. Discussion

The current study examined the knowledge and attitudes of breastfeeding mothers
on the dental health of infants and the prevention of early childhood caries. We found
several important findings. Our results showed that mothers were found to be highly
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knowledgeable regarding the oral hygiene of their infants and the recommended breast-
feeding best practices. Specifically, most mothers in the current study stated that the first
visit to a dentist should be within 6 months of the eruption of the first tooth, and the
referral of children to dentists should start at 12 months, as recommended by the American
Academy of Pediatrics (AAP) [4]. In addition, most mothers reported that they were aware
of the transmission of bacteria from the mother’s mouth to the baby’s mouth, and that
it increased the risk of early childhood caries, as found in the literature [26]. However, a
large proportion of the mothers in the sample (62%) reported that they usually tasted the
food before giving it to their baby, in a way that they could transmit bacteria to infants.
Although during pregnancy the mothers’ dental health affects the infants’ dental health,
most of the mothers (68%) were not aware of this relationship, and 76.2% were not aware
that the mother’s gum condition during pregnancy can affect the development of defects
in the baby’s teeth.

We aimed to examine the differences between mothers with a single child in compar-
ison with mothers with several children. Results showed that mothers with more than
one child were more knowledgeable regarding the composition of artificial baby milk in
comparison with mothers with only a single child. Counterintuitively, most mothers (86%)
with more than one child tended to taste the food before giving it to the baby in a way
that increases the probability of transmitting bacteria, in comparison with only 58% of
the mothers with one child. Mothers with more than one child showed better knowledge
regarding the association between the mother’s oral health during pregnancy and the
baby’s oral health. These differences demonstrate the experience of mothers with more
than one child as they have more knowledge and practice in parenting and the effects of
parental practices on the oral hygiene of infants [28]. This result aligns with the distribution
of breastfeeding, whilst most of the mothers in our sample breastfed for more than one
year (48.9%) or even two years (24.8%).

Examining the association between demographic characteristics with the knowledge
and attitudes of the mothers showed that mothers with an academic education demon-
strated more knowledge regarding the recommended practices of the infant oral health.
This result aligns with the literature that mothers with higher education have a better level
of knowledge about their baby’s dental health [20–22]. Specifically, mothers with lower
education showed poor knowledge regarding the need to refrain from transmitting bacteria
by mouth kissing or using the same eating utensil to taste the food before giving it to the
baby [26].

According to the literature, the development of early childhood caries involves breast-
feeding beyond the first year of the infant’s life. A high frequency of nocturnal breastfeeding,
especially after teething, without adherence to oral hygiene care may be an additional
risk factor for the development of Severe-ECC [24,29]. In our study, 24.8% of mothers
breastfed for more than two years, and 48.9%, a large percentage of mothers, breastfed their
children at night after the age of one year. Despite this, the vast majority of mothers 76.6%
stated that their children had no or few caries cavities, which indicates relatively good oral
health. A possible explanation for this is that mothers, who participated in the study, were
adhering to a good dental hygiene care plan, and so despite nocturnal breastfeeding after
tooth eruption, dental caries did not arise. This correlates with the fact that the knowledge
level regarding when to start brushing teeth, and when to go for the first dental checkup,
was high.

Our results should be considered according to the following limitations. First, the
cohort was relatively small (N = 165) and data were gathered using a convenience sampling
method. Therefore, it is important that future studies will replicate this study using a larger
and more representative sample. Second, although our study focused on breastfeeding
mothers, the results were relatively limited, since our design did not include a control
group of non-breastfeeding mothers. This group should provide an understanding of
which knowledge and attitudes are indeed unique for breastfeeding mothers compared to
non-breastfeeding mothers.
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Our studies contribute to the literature by stressing the importance of providing
professional knowledge to breastfeeding mothers in order to improve the oral health of
their children from birth. This conclusion is in line with recent studies that emphasized the
need to approach breastfeeding mothers with regard to enhancing their knowledge and
practices about the oral hygiene of their infants [30–32].

To conclude, this study examined the knowledge of breastfeeding mothers about
caries prevention and the health of their infants’ teeth. In addition, we examined the
socio-demographic factors that are associated with the knowledge regarding the prevention
and dental health of infants.

Overall, we present here an exploratory study that provides rich information regarding
the caries prevention knowledge of breastfeeding mothers. Hence, we used descriptive
statistics for various aspects of the mothers’ knowledge.

Although according to the results of the present work the nursing mothers showed
good knowledge, there is a lack of knowledge and a wrong attitude in some aspects that
need to be improved:

1. Knowledge of breastfeeding mothers with lower education about their baby’s
dental health;

2. Knowledge and attitudes of breastfeeding mothers with only one child;
3. Awareness of the risk of transferring bacteria to the baby’s mouth by tasting the food.

Thus, they may increase the risk of dental caries;
4. Awareness of breastfeeding mothers that their dental health during pregnancy affects

the infants’ dental health.

The results of this study shed light on the possibility that maternal knowledge re-
garding dental hygiene and caries prevention through timely toddler dental appointments
could be a game-changer in the dental health of breastfeeding toddlers. This important
aspect could serve policymakers in improving practices toward advancing better oral health
for infants while preserving breastfeeding. Educating mothers about these two relatively
simple practices, starting good oral hygiene even before the first tooth erupts and a timely
first dental appointment when the toddler is one year of age, can prevent dental caries in
breastfeeding toddlers.

Author Contributions: Conceptualization, G.W. and S.B.; Methodology, T.R., S.B. and G.W.; Formal
analysis, T.R., S.B. and G.W.; Investigation, T.R., S.B. and G.W.; Data curation, S.M., T.R. and S.N.;
Writing—original draft preparation, S.B. and G.W.; Writing—review and editing, S.M., S.B., T.R. and
J.K.; Visualization, J.K.; Supervision, S.B.; Project administration, J.K.; Protocol development S.B.,
G.W., J.K. and S.M.; Patient screening S.B., G.W. and S.M.; Enrollment outcome assessment, S.B. and
G.W.; Preliminary data analysis, S.B. and G.W. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of TEL-AVIV UNIVERSITY.

Informed Consent Statement: Informed consent was obtained from all subjects involved in
the study.

Data Availability Statement: All data supporting the reported results can be made available upon
reasonable request from the corresponding author.

Acknowledgments: The authors express their gratitude to Dalia Dawn Orkin for her English lan-
guage contributions and editing services.

Conflicts of Interest: The authors declare no conflict of interest.



Children 2023, 10, 136 11 of 12

References
1. Andreas, N.J.; Kampmann, B.; Mehring Le-Doare, K. Human breast milk: A review on its composition and bioactivity. Early Hum.

Dev. 2015, 91, 629–635. [CrossRef]
2. Menon, G.; Williams, T.C. Human milk for preterm infants: Why, what, when, and how? Arch. Dis. Child. Fetal. Neonatal. Ed.

2013, 98, 559–562. [CrossRef] [PubMed]
3. Hansona, L.A.; Korotkova, M. The role of breastfeeding in prevention of neonatal infection. Semin. Neonatol. 2002, 7, 275–281.

[CrossRef]
4. Fisher-Owens, S.A.; Lukefahr, J.L.; Tate, A.R. American Academy of Pediatrics, Section on oral health, Committee on child abuse

and neglect, American Academy of Pediatric Dentistry, Council on clinical affairs, Council on scientific affairs and ad hoc work
group on child abuse and neglect. Oral and dental aspects of child abuse and neglect. Pediatrics 2017, 140, e20171487. [CrossRef]
[PubMed]

5. Victora, C.G.; Bahl, R.; Barros, A.J.; França, G.V.; Horton, S.; Krasevec, J.; Murch, S.; Sankar, M.J.; Walker, N.; Rollins, N.C.; et al.
Breastfeeding in the 21st century: Epidemiology, mechanisms, and lifelong effect. Lancet 2016, 387, 475–490. [CrossRef]

6. Daly, A.; Pollard, C.M.; Phillips, M.; Binns, C.W. Benefits, barriers and enablers of breastfeeding: Factor analysis of population
perceptions in Western Australia. PLoS ONE 2014, 9, e88204. [CrossRef]

7. Schwarz, E.B.; Nothnagle, M. The Maternal Health Benefits of Breastfeeding. Am. Fam. Physician 2015, 91, 602–604.
8. Pound, C.M.; Unger, S.L.; Canadian Paediatric Society; Hospital Paediatrics Section; Nutrition and Gastroenterology Committee.

The Baby-Friendly Initiative: Protecting, promoting, and supporting breastfeeding. Paediatr. Child. Health 2012, 17, 317–321.
9. Salone, L.R.; Vann, W.F., Jr.; Dee, D.L. Breastfeeding: An overview of oral and general health benefits. J. Am. Dent. Assoc. 2013,

144, 143–151. [CrossRef]
10. Lessen, R.; Kavanagh, K. Position of the academy of nutrition and dietetics: Promoting and supporting breastfeeding. J. Acad.

Nutr. Diet. 2015, 115, 444–449. [CrossRef]
11. Sharp, J.A.; Modepalli, V.; Enjapoori, A.K.; Bisana, S.; Abud, H.E.; Lefevre, C.; Nicholas, K.R. Bioactive Functions of Milk Proteins:

A Comparative Genomics Approach. J. Mammary Gland. Biol. Neoplasia 2014, 19, 289–302. [CrossRef] [PubMed]
12. Gidrewicz, D.A.; Fenton, T.R. A systematic review and meta-analysis of the nutrient content of preterm and term breast milk.

BMC Pediatr. 2014, 4, 216. [CrossRef] [PubMed]
13. Hullah, E.; Turok, Y.; Nauta, M.; Yoong, W. Self-reported oral hygiene habits, dental attendance and attitudes to dentistry during

pregnancy in a sample of immigrant women in North London. Arch. Gynecol. Obstet. 2008, 277, 405–409. [CrossRef] [PubMed]
14. Gajendra, S.; Kumar, J.V. Oral health and pregnancy: A review. N. Y. State Dent. J. 2004, 70, 40–44.
15. American Academy on Pediatric Dentistry. Policy on Dietary Recommendations for Infants, Children, and Adolescents. The

Reference Manual of Pediatric Dentistry. Chicago, Ill.: American Academy of Pediatric Dentistry. 2022. Available online:
https://www.aapd.org/globalassets/media/policies_guidelines/p_recdietary.pdf (accessed on 2 January 2023).

16. Prokocimer, T.; Amir, E.; Blumer, S.; Peretz, B. Birthweight, pregnancy term, pre-natal and natal complications related to child’s
dental anomalies. J. Clin. Pediatr. Dent. 2015, 39, 371–376. [CrossRef]

17. Van Meijeren-van Lunteren, A.W.; Voortman, T.; Elfrink, M.E.; Wolvius, E.B.; Kragt, L. Breastfeeding and Childhood Dental
Caries: Results from a Socially Diverse Birth Cohort Study. Caries Res. 2021, 55, 153–161. [CrossRef]

18. American Academy of Pediatric Dentistry. Policy on Early Childhood Caries (ECC): Consequences and Preventive Strategies.
The Reference Manual of Pediatric Dentistry. Chicago, Ill.: American Academy of Pediatric Dentistry. 2021, pp. 81–84. Available
online: https://www.aapd.org/globalassets/media/policies_guidelines/p_eccconsequences.pdf (accessed on 2 January 2023).

19. Cui, L.; Li, X.; Tian, Y.; Bao, J.; Wang, L.; Xu, D.; Zhao, B.; Li, W. Breastfeeding and early childhood caries: A meta-analysis of
observational studies. Asia Pacific J. Clin. Nutr. 2017, 26, 867–880. [CrossRef]

20. Pereira, J.L.; Caramelo, F.; Soares, A.D.; Cunha, B.; Gil, A.M.; Costa, A.L. Prevalence and sociobehavioural determinants of early
childhood caries among 5-year-old Portuguese children: A longitudinal study. Eur. Arch. Paediatr. Dent. 2021, 22, 399–408.
[CrossRef]

21. Tinanoff, N.; O’Sullivan, D.M. Early childhood caries: Overview and recent findings. Pediatr. Dent. 1997, 19, 12–16.
22. Carletto Körber, F.P.M.; Cornejo, L.S.; Giménez, M.G. Early acquisition of Streptococcus mutans for children. Acta Odontol.

Latinoam. 2005, 18, 69–74.
23. Tham, R.; Bowatte, G.; Dharmage, S.C.; Tan, D.J.; Lau, M.X.; Dai, X.; Allen, K.J.; Lodge, C.J. Breastfeeding and the risk of dental

caries: A systematic review and meta-analysis. Acta Paediatr. 2015, 104, 62–84. [CrossRef]
24. Bissar, A.; Schiller, P.; Wolff, A.; Niekusch, U.; Schulte, A.G. Factors contributing to severe early childhood caries in south-west

Germany. Clin. Oral Investig. 2014, 18, 1411–1418. [CrossRef]
25. Dooley, D.; Moultrie, N.M.; Heckman, B.; Gansky, S.A.; Potter, M.B.; Walsh, M.M. Oral Health Prevention and Toddler Well-Child

Care: Routine Integration in a Safety Net System. Pediatrics 2016, 137, e20143532. [CrossRef]
26. Dhull, K.S.; Dutta, B.; Devraj, I.M.; Samir, P.V. Knowledge, Attitude, and Practice of Mothers towards Infant Oral Healthcare. Int.

J. Clin. Pediatr. Dent. 2018, 11, 435–439. [CrossRef]
27. Julihn, A.; Soares, F.C.; Hjern, A.; Dahllöf, G. Socioeconomic Determinants, Maternal Health, and Caries in Young Children. JDR.

Clin. Trans. Res. 2018, 3, 395–404. [CrossRef] [PubMed]
28. Zhang, Y.; Li, K.Y.; Lo, E.C.M.; Wong, M.C.M. Structural equation model for parental influence on children’s oral health practice

and status. BMC Oral Health 2020, 20, 56. [CrossRef]

http://doi.org/10.1016/j.earlhumdev.2015.08.013
http://doi.org/10.1136/archdischild-2012-303582
http://www.ncbi.nlm.nih.gov/pubmed/23893267
http://doi.org/10.1053/siny.2002.0124
http://doi.org/10.1542/peds.2017-1487
http://www.ncbi.nlm.nih.gov/pubmed/28771417
http://doi.org/10.1016/S0140-6736(15)01024-7
http://doi.org/10.1371/journal.pone.0088204
http://doi.org/10.14219/jada.archive.2013.0093
http://doi.org/10.1016/j.jand.2014.12.014
http://doi.org/10.1007/s10911-015-9331-6
http://www.ncbi.nlm.nih.gov/pubmed/26115887
http://doi.org/10.1186/1471-2431-14-216
http://www.ncbi.nlm.nih.gov/pubmed/25174435
http://doi.org/10.1007/s00404-007-0480-8
http://www.ncbi.nlm.nih.gov/pubmed/17940783
https://www.aapd.org/globalassets/media/policies_guidelines/p_recdietary.pdf
http://doi.org/10.17796/1053-4628-39.4.371
http://doi.org/10.1159/000514502
https://www.aapd.org/globalassets/media/policies_guidelines/p_eccconsequences.pdf
http://doi.org/10.6133/apjcn.082016.09
http://doi.org/10.1007/s40368-020-00568-0
http://doi.org/10.1111/apa.13118
http://doi.org/10.1007/s00784-013-1116-y
http://doi.org/10.1542/peds.2014-3532
http://doi.org/10.5005/jp-journals-10005-1553
http://doi.org/10.1177/2380084418788066
http://www.ncbi.nlm.nih.gov/pubmed/30263967
http://doi.org/10.1186/s12903-020-1048-2


Children 2023, 10, 136 12 of 12

29. Tinanoff, N.; Baez, R.J.; Diaz Guillory, C.; Donly, K.J.; Feldens, C.A.; McGrath, C.; Phantumvanit, P.; Pitts, N.B.; Seow, W.K.;
Sharkov, N.; et al. Early childhood caries epidemiology, aetiology, risk assessment, societal burden, management, education, and
policy: Global perspective. Int. J. Paediatr. Dent. 2019, 29, 238–248. [CrossRef]

30. Klaiban, M.F.; Asrar, M.A.; Bakhashwain, D.J.; Alsubaie, A.N.; Alghamdi, F.F.; Asrar, N.A.; Alzuhairi, W.S. Risk of Dental Caries
and Breastfeeding: Systematic Review and Meta-analysis. Ann. Med. Health Sci. Res. 2021, 11, 1173–1177.

31. Ha, D.H.; Spencer, A.J.; Peres, K.G.; Rugg-Gunn, A.J.; Scott, J.A.; Do, L.G. Fluoridated water modifies the effect of breastfeeding
on dental caries. J. Dent. Res. 2019, 98, 755–762. [CrossRef]

32. Panchanadikar, N.T.; Muthu, M.S.; Jayakumar, P.; Agarwal, A. Breastfeeding and its Association with Early Childhood Caries–An
Umbrella Review. J. Clin. Pediatr. Dent. 2022, 46, 75–85. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1111/ipd.12484
http://doi.org/10.1177/0022034519843487
http://doi.org/10.17796/1053-4625-46.2.1
http://www.ncbi.nlm.nih.gov/pubmed/35533221

	Introduction 
	The Benefits of Breastfeeding on Baby’s Health 
	Breastfeeding Milk and Oral Hygiene 
	Objectives 

	Materials and Methods 
	Participants and Procedure 
	Measures and Variables 
	Data Analysis 

	Results 
	Descriptive Statistics of Breastfeeding Mothers’ Knowledge Regarding Toddlers’ Teeth 
	Knowledge of Breastfeeding Mothers about the Prevention and Health of Their Toddlers’ Teeth 
	The Differences between Mothers with One Child in Comparison with Mothers with Multiple Children (Table 3) 
	Comparison between Mothers According to Education Level 
	Comparison between Mothers According to Income Levels 

	Discussion 
	References

