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More Milk,
Stronger Teeth? (Part II)
Bovine milk and breast milk are generally regarded as being protective against
caries, mainly due to the high calcium and phosphate content, and the buffering
activity of the protein in the milk. Breast feeding is the ideal stimulus for the
physiological development of both the muscular and skeletal components of the
cranio-facial complex. Lack of intensive breast feeding may lead to a nonnutritive sucking habit, which is responsible for some forms of malocclusion in
infancy, especially open-bite and posterior cross-bite.

I

n Part I of this article, the authors reviewed the relationship
between the various feeding methods and early childhood
caries (ECC). The influence of feeding on malocclusion
problems will be presented and explained in the beginning of
Part II because the type of feeding and the duration of breast
feeding have been implicated as possible causes of deleterious
oral habits. Respiration, swallowing, mastication and speech
articulation are functions that develop during breast feeding and
any imbalance in these systems may lead to sucking that fails to
satisfy the infant and to the acquisition of deleterious oral habits.
Sucking habits that continue beyond 24 months of age may result
in an increased overjet, decreased maxillary and increased
mandibular inter-canine widths, and an associated increased risk
for posterior crossbite.1

Different types of sugar can produce different amounts of organic
acid; sucrose is the most cariogenic and lactose is the least.
Several in vitro studies and animal experiments have shown that
milk is not cariogenic.2-4 A human observational study also
reported an inverse relationship between milk consumption and
dental caries increment.5 Conversely, negative features of milk
have also been described. It has been shown that the acidity of
human dental plaque increased after the frequent use of either
lactose or milk.6 However, one human experimental study
revealed that, although milk is slightly acidogenic in plaque, it
produces less acid than lactose or sucrose alone.7 By reviewing
and analysing the scientific evidences of these controversies, the
second objective of this article is to address the cariogenicity
and/or cariostatic effect of bovine milk and human breast milk.

Feeding & Malocclusion
Knowledge of the benefits of breast feeding in dentistry is of

importance, since breast feeding is a protective factor against
some types of malocclusion.8 The theoretical mechanisms relate to
the cranio-facial musculature and skeletal development which are
differently influenced if a child is bottle fed or exclusively breast
fed. The mechanism of sucking is different in the two instances.9
When breast feeding the child obtains milk by drawing both the
nipple and part of the areola into the mouth, see figure 1. The
movement of the lips and tongue contribute more to squeezing
than to sucking. The infant’s lips squeeze the areola where the
mother’s lactiferous sinuses are located, and the tongue
compresses the soft breast nipple against the palate using a
peristaltic-like motion.
By contrast when
bottle feeding the
child uses the tongue
with a piston-like
motion in order to
compress the artificial
nipple against the
palate. During this
action there is a more
powerful sucking
activity generated by
the lips and cheeks. In
addition, the different
modes of feeding
Figure 1 The breast and nipple (a) prior to
have different
and (b) during breast feeding, showing the
impacts on the
position of the tongue and the presence of
part of the areola in the oral cavity
palate. The more
resistant consistency
of the artificial nipple, compared to breast nipple, causes a
greater upward force, to which the tongue adds an additional
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pushing action
with the pistonlike movement
aimed at
squeezing out
milk,9 see figure
2.
Early
introduction of
bottle feeding
induces a
pattern of lowimpact muscular
activity, different
involvement of
Figure 2 The artificial nipple (a) prior to and (b)
during bottle feeding, showing the resistant
the cranio-facial
consistency of the artificial nipple
muscles, and
hence different
forces on the palate; all of which may interfere with the
normal development of the alveolar ridges and transversal
growth of the hard palate, and therefore may lead to a
posterior crossbite.10

Feeding, Deleterious Oral Habits &
Malocclusion
Breast feeding is the natural and most acceptable method of
nursing a baby. However, in many developed and developing
countries, on demand breast feeding has become less
popular, and conversely non-nutritive sucking habits have
become more frequent. To calm a worried child, to reduce
pain or hunger, or to induce sleep, the child was, in the past,
often given a wad, dampened with sugar, honey, and/or
milk.11 In the late 18th century the traditional ‘on-demand’
breastfeeding started to be modified to become a scheduled
activity of four to six times a day. At the same time artificial
feeding became increasingly popular. Unfortunately, with these
changes children have less opportunities to naturally satisfy
their sucking urge.
During breast feeding, most of the milk is obtained during the first
five to six minutes; however, the infant often wants to suck for 15
to 40 minutes.12 Moreover, the baby’s sucking urge increases
with time and busy modern mothers can find it difficult to find the
time to satisfy their child’s urge.13 Consequently, opportunity for
unrestricted or non-nutritive breast sucking is lost. As a result, the
surplus sucking urge may be either frustrated or re-channeled.
The child may then adopt digit sucking to obtain satisfaction, or
the mother may provide a pacifier.
A number of studies have indicated that there is an increased
incidence of malocclusion in children with persistent nonnutritive sucking habits.14-16 A typical clinical outcome of a digit
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sucking habit is an anterior open-bite, as well as an increased
overjet which results from the labial inclination of the maxillary
incisors. According to Bowden,17 the proportion of Skeletal
Class II relationships is higher among the digit suckers (40%)
and the pacifier suckers (35%) than among children without
non-nutritive sucking habits (29%).
The effect of the pacifier on the incisor relationship is of
interest because even the lightest pressure created by a flat
artificial nipple can create an open-bite. For the relationship
between the pacifier sucking habit and cross-bite, the
hypothesis is as follows. The pacifier is not always sucked
for the whole day, but often stays in the mouth passively. The
tongue occupies a lower position in the anterior part of the
mouth, so reducing the palatal support of the maxillary
primary canines and molars against the pressure of the
cheeks. The tongue then exerts an increased lateral pressure
on the mandibular canines and first molars, see figure 3. The
lack of palatal support from the tongue results in a narrower
maxillary arch, and the pressure created the tongue widens
the mandibular arch. Both of these changes synergistically
act to create a transverse disharmony, which raises the
tendency for a posterior cross-bite to develop.18
Since there is an
inherent need for
non-nutritive
sucking in order
to provide
comfort for
infants, any
recommendations
to cease nonnutritive sucking
habits prior to 24
months of age
may be deemed
to be
unwarranted and
unrealistic.
Although trends
Figure 3 Transversal disharmony in the canine
region due to lower position of the tongue in
within society
pacifier suckers
often swing from
one extreme to
another over the years, today’s professionals should realize
that the lack of intensive breast feeding is the prime reason
for the development of digit and pacifier sucking.

Cariogenicity of Bovine Milk
Milk is a complex solution which contains lactose, calcium,
phosphorus, proteins, fat and vitamins. Some of the
constituents of bovine milk might be expected to favors caries
while others might hinder it. Bovine milk consists of 3-4%
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lactose. Laboratory studies have shown that lactose, which is a
disaccharide, is composed of glucose and galactose,
produces dental caries when fed to animals because it
enhances the oral implantation of cariogenic bacteria in
animals, and produces decalcification of tooth enamel when
acted upon by bacteria.19 Bovine milk is thus implicated in the
production of ECC by virtue of the lactose content. However, it
is noteworthy that streptococci can only increases lactose
fermentation after frequent contact with bovine milk.20
Although lactose solutions can produce a rapid pH drop of
in human dental plaque,6 bovine milk is generally regarded
as being protective against caries, mainly due to the high
calcium and phosphate content, and also because of the
buffering activity of the milk protein.21 In an in vitro study of
plaque pH measurements with an antimony electrode, Jenkins
and Ferguson showed that while milk carbohydrate can be
utilized by salivary bacteria for acid production, the pH
values are higher than with a 4% lactose control solution after
4 and 24 hours of incubation.22 Moreover, Weiss and Bibby
found that bovine milk contains proteins in the form of casein
micelles which allow the formation of stable calcium
phosphate complexes. Therefore, they claimed that bovine
milk reduced solubility of enamel, regardless of whether or
not it is raw, pasteurized, whole or skimmed milk. They also
showed that the protective agent in milk reacts rapidly with
the enamel and resists washing.2
According to those authors, the cariogenic potential of milk,
under normal conditions, ha no clinical relevance, thus bovine
milk does not produce caries and in fact it has a cariostatic
action. It is even be believed that if milk is taken
simultaneously with a caries challenge, such as sucrose, the
milk will exert some protection against the cariogenic
challenge of the sucrose.4 However, the addition of sugar to
the contents of a feeding bottle appears to be an important
factor in the occurrence of ECC, because milk containing
sucrose is much more cariogenic than milk alone.23
Consequently, the practice of adding any sugar to milk
should be discouraged. Moreover, the use of bovine milk is
not recommended before the first year of life.24

Cariogenicity of Human Milk
The content of human milk differs from that of bovine milk in
several ways which are probably significant in terms of
cariogenicity, see Table 1. In the various experimental studies
that have been conducted, it has been shown that human
milk depresses plaque pH to a greater extent, and it is less
able to limit enamel dissolution than bovine milk.20,21 The
greater amount of calcium that dissolves in human milk/
enamel incubates demonstrates the greater cariogenicity or
lack of protection against enamel dissolution, compared to
bovine milk. This is likely to be due to (i) the higher lactose
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Energy
(Kcal)

Protein
(g)

Lactose
(g)

Fat
(g)

Calcium
(mg)

Phosphate
(mg)

Human milk

67

1.2

7.0

3.8

36

18

Bovine milk

66

3.3

4.0

3.7

120

95

Table 1. The energy and nutrient content of human milk and bovine milk per 100ml (adapted from Darke
1976)33.
concentration, (ii) the lower calcium and phosphate
concentration, and (iii) the lower protein concentration, which
in turn decrease the buffering capabilities and hence the
protective effect.21
Nevertheless, it has been shown that human milk is not
cariogenic because it does not decrease the enamel pH
significantly in breastfed infants, and the fermentation of human
milk is slower than that of sucrose.25 Aide from the buffering
capacity and the promoting of enamel remineralization, by
way of calcium and phosphate deposition on the enamel
surface, breast milk is characterized by a complex defense
system that inhibits the growth of several microorganisms,
including mutans streptococci.26 The IgA antibodies found in
the milk can interfere with the colonization of pioneer
streptococci and consequently with the colonization of other
bacteria that inhabit the oral cavity.27 In addition, studies have
demonstrated that breast milk reduces the risk of diseases, such
as gastroenteritis, infections, asthma, atopic diseases and
diabetes mellitus, which have some influence on infant
feeding.28 Therefore, breast milk supposedly protects against
caries, due to the reduced development of disorders that
contribute to the pathophysiology of caries and due to the
reduced use of cariogenic medications.

the literature is that the addition of sucrose to human milk
makes it cariogenic.25,30 This should be a hypothetical
statement because, this practice would hardly ever happen
unless during breast feeding the infant is offered a sweetened
drink, or sucrose is added to previously expressed breast milk.
Since the 1980s, favorable evidence supporting the practice
of breastfeeding has increased considerably. Breastfed
children are said to be more intelligent because breast milk
contains some long chained fatty acids which are found in the
human brain.31 Breast milk also helps ensure proper growth
and development of the child, whilst also strengthening the
mother/child bond.32 These findings serve to demonstrate the
excellent nutritional and psychological benefits that are
provided by breast feeding. Based on scientific evidence, the
World Health Organization (WHO) recommends the
exclusive practice of breast feeding for the first six months of
life and its continuance, accompanied by adequate
complementary foods, until the age of two years or beyond.
In Part III of this series it is proposed to consider the
cariogenicity of infant formulas, fluoridated milk and other milk
based products. DA
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