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Abstract

Many people still get decay despite regular care of their teeth. Studies over the years have shown genetics has been very influential
in the health of teeth. Some people think that genetics only affects the materials of the teeth, while genetics also affects the amount
of sugar consumed. Studies have shown that many people are genetically more likely to consume sugars, and their metabolism is
adjusted to consume these sugars. Microorganisms are another factor that can cause tooth decay. Our immune system determines
what microorganisms are naturally present in our mouths. The immune system is based on genetics, so genetics can affect tooth
decay through the immune system and the presence of bacteria. Although the role of genetic factors in the development of dental
caries is well established, the role of environmental factors should not be underestimated. That's why in this article we will talk
about the role of both genetics and environmental factors in tooth decay.
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Introduction

Tooth decay, oral problems, and diseases are important issues
that affect oral health internationally. Dental caries remains the
most common chronic childhood disease. About 90% of school
children and about 100% of adults worldwide have superficial and
deep caries on their teeth [1]. About 20% of middle-aged people
also suffer from a severe periodontal disease that causes tooth
loss and other health problems [2]. Research shows that genetics
play an important role in dental health and related problems such
as tooth decay [3-7]. These studies explain why some people have
problems with their teeth despite maintaining good dental hygiene,
proper nutrition, and regular brushing. A study by the Pittsburgh
School of Dentistry found that a polymorphic variation in the
beta-defense 1 (DEFB1) gene increases susceptibility to caries
[8]. Besides, genetics also play a role in determining the health of
teeth. One of these factors is the hardness of tooth tissue, which
is determined by the process of amylogenesis. Genetic changes in
this process can affect the size and shape of teeth and even increase
the vulnerability to caries. Genetics also affects the body’s immune
response to tooth damages and caries [9]. Another effective factor
in determining dental health is glucose metabolism [10]. Genetic
factors can also alter this process and increase the risk of tooth
damage by increasing sugar intolerance [11]. Furthermore, studies
have shown that women have less saliva than men, which increases
the risk of caries. It appears that males have inherently higher
concentrations of IgA immunoglobulin to defend their oral surfaces

against carious activity [12]. Saliva contains natural antibiotics that
help keep teeth healthy. Therefore, parents who have a hereditary
history of dental health problems should be more careful and
increase their attention to their children’s dental health as much
as possible by performing regular examinations and following the
dentist’s instructions. The composition and organization of bacteria
in the mouth at a younger age are influenced by genetic processes.
But as people get older, genetic issues become less common, and
diets and oral hygiene replace the formation of oral microbiomes
[13]. Most parents consider the role of genetics in dental caries and
unfortunately ignore the key role of environmental factors.

Genetic Involvements

An important question comes to mind. How can genetics affect
children’s teeth? Genetics and genetic factors can also affect oral
health that is not under our control. Nelson and colleagues studied
a very large group of twin children to investigate their involvement
in host genotypes and the early environment in the formation of
oral microbiomes for oral health [14]. The twin studies that look
into the heritability of dental caries in children revealed the effect
of genetics in tooth decay [3,5]. Several genetic factors affect teeth
in such conditions. These factors can determine the alignment of
the teeth and the development of tooth cavities and other dental
problems despite proper dental care. Genetics largely determines
the consistency and composition of saliva, which has a direct effect
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on tooth decay. The chemical composition of saliva also shows
how the mouth can neutralize the acid that leads to the formation
of dental plaque and eventually its deterioration. Taranath and et
al tried to indicate the genetic influence on salivary parameters
and caries experience by correlation of incidence of dental caries
and salivary parameters in twin children raised together [15]. The
grooves and pits on children’s teeth are a good environment for
acid penetration into these areas. If the home dental care is not
done properly, leads to an increase in the prevalence of tooth decay.
Hence, salivary factors can be taken into consideration in analyzing
the genetic risk factors correlated to the development of dental
caries. Saliva is one of the inherited features that define the risk of
susceptibility or resistance of children to the development of caries
[11,15].

Periodontitis, or gingivitis, is also linked to genetics. Scientists
had researched to find the role of genes and patterns of inheritance
in periodontal disease. Saxén showed juvenile periodontitis
(aggressive periodontitis) is inherited in an autosomal recessive
state [16]. Shapira and et al indicated the family pedigree had
been consistent with an autosomal dominant state of transmission
in aggressive periodontitis [17]. A family history of gum disease
also exposes our children to these diseases. If a child inherited a
weak immune system from his parents, it will be more difficult to
recover and cure a periodontal disease in which an infection has
developed. Dental enamel formation is a significantly controlled
genetic process. Abnormalities of enamel are caused by a variety
of interrelating genetic and environmental factors. Some people
have genetically weak enamel. Developmental enamel defects may
present as enamel hypoplasia or hypomineralization. Some studies
have emphasized that abnormalities of the developmental pathways
may be the result of the reduced quantity of tissue produced and the
poor quality of mineralization [18,19]. In children, developmental
enamel defects may be associated with problems such as tooth
discoloration, tooth sensitivity, susceptibility to caries, tooth wear,
and erosion [20].

On the other hand, some children are more prone to caries than
others due to having crowded teeth and their irregular formation
and improper contacts. Genetic sensitivity to taste is an inherited
trait in children [21]. Genetics by taste genes can also play a role
in tooth decay. These genes act through their effects on taste and
dietary habits that lead to sensitivity or insensitivity to cariogenic
foods. Genetic alterations that indicate the differences in eating
habits may affect tooth decay [22-24]. Opal and et al. concluded
taste preference are significantly modulated by host genetics, and
it may play a key factor in food habit development in childhood
[11]. Mitsiadis and his colleagues believe that the hardness and
composition of tooth enamel can affect the progression of cavities.
They have shown that tooth decay is not only related to bacteria
but also tooth resistance. Bacteria and their toxic products can
easily penetrate the enamel, which has an unstable structure, and
lead to caries, even if the person maintains good oral hygiene.
Understanding the molecular-biological relationships of tooth

enamel formation and the impact of mutations that lead to defective
tooth enamel has created new opportunities to prevent dental
caries [25,26].

Non-Genetic Factors

These days, scientists are trying to develop an anti-caries
vaccine. Besides genetics, environmental determinants also play
a crucial role in caries susceptibility in children [27,28]. The
following are factors other than genetics that can affect caries that
may be more important than genetics in causing caries.

Lack of familiarity with the correct method of brushing

Children’s dental care is one of the important factors in the
health of primary teeth. Unfortunately, many parents claim that
their children brush their teeth but do not know how to brush
properly, or spend little time brushing, or do not have the necessary
continuity. The oral health of the children should be established
during infancy, maintained, and followed throughout adolescence.
In children, neglecting oral health hygiene would have the
consequences of oral problems such as dental caries, periodontal
problems, anomalies of the teeth, and increasing dental expenses
[29]. Brushing teeth on a routine basis is the best way to remove
dental plaques. If teeth are not cleaned properly, it can cause plaque
accumulation that could lead to dental caries in children [30].
Karimi has indicated that “Tooth brushing should be taught in very
young children as a hobby, not a task imposed on them. In older
children, brushing should be described as an oral health routine in
their everyday lives. The role of parents and pediatric dentists as
motivators for children to brush their teeth can be an important
key. Parents can give a positive impetus to children by training
them how to brush their teeth; they also can use specific tricks to
encourage them” [32]. Proper brushing technique may take at least
two minutes, unfortunately, for children brushing lasts for a much
shorter time. Hence, for having a proper tooth brushing, parents
should make the brushing fun and enjoyable [32]. Consequently,
the appropriate brushing time could reduce the dental plaque, and
the child would not be susceptible to dental caries. An electric
toothbrush can do a better job of cleaning teeth for children with
limited manual dexterity [33].

Impact of environment and geography on teeth

Environment and geography can have a significant impact on
dental health. Dental caries, fluorosis (influenced by the food and
water quality in a particular topographic area), chemicals in water
such as arsenic interference can have a huge impact on teeth and
oral mucosa. Moreover, with no access to clean water, children
living in developing and underdeveloped countries may experience
oral health deterioration [34]. The amount of fluoride that will be
present in drinking water and access to food or fluoride-containing
substances vary from region to region. Fluoride is an extraordinary
supplement to protect the enamel and prevent tooth decay.
Fluoride prevents the loss of minerals on the surface of the teeth
and prevents decay by remineralizing them [35]. Varnish Fluoride
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is used for the prevention of tooth decay especially in children. This
flavored gel has a great impact on increasing the strength of the
tooth enamel [35].

Prevention of tooth decay

The effect of genetics on tooth decay cannot be ignored, but
some steps can be taken to control the factors that affect tooth
decay. Tooth decay can be prevented by having an oral hygiene
program, regular visits to the dentist, and having a proper diet plan.
Dental plaque is one of the most common causes of dental caries
and periodontal disease [36]. The plaque is constantly forming on
the surface of children’s teeth. After eating foods or sugary drinks,
the bacterial activity starts and begins to release acidic substances
that after a while lead to enamel tissue destruction [30]. Removal
of plaque is very important for children’s oral health because
permanent teeth are forming in this period [30]. The accumulation
of plenty of plaque on the teeth surfaces for a long period could
cause enamel erosion, teeth decay, gingival inflammation, and
stimulation of the pulp [37-40]. It is important to teach children
how to properly clean dental plaques. Besides that, parents should
constantly observe the children’s oral hygiene so that in the future,
they could always maintain healthy habits of oral and dental
care and have beautiful and caries-free teeth. Flossing is just as
important as or even more important than brushing. According to
the American Dental Association’s recommendation, at least one-
time daily use of dental floss is essential to reach the desired level
of oral hygiene [41]. In a study, Houjoel and et al. showed that the
use of dental floss for about one year among children aged 4 to
13 years reduced the risk of dental decay by 40% [42]. The use of
dental floss is required as soon as two teeth erupt side by side of
each other. Children should use dental floss at an early age when
their posterior teeth are in contact with each other [43].

Conclusion

Oral Health is essential for health and wellbeing; early
childhood is the time when most lifetime habits are established. It
offers the greatest opportunity for the prevention the oral diseases
that in turn can contribute to better health in adulthood. Literature
has revealed that genetics is a playing factor in dental health and
related problems such as tooth caries. On the other hand, non-
genetic factors can affect the development of dental caries. Even
though the genetic factors are very important in the prevalence of
tooth decay, but environmental factors such as oral hygiene, diet,
fluorosis (influenced by the food and water quality in a particular
topographic area), and chemicals in the water could be as important

as the genetic factors.
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