Obesity and dental caries in children and
adolescents

Abstract

Objectives: To determine relationship between obesity and dental caries in children
and adolescents. Additionally, to explore and report the possible explanations and the
underlying causes of the association between obesity and dental caries.

Methods: Databases search for recent papers published between January 2015 and
August 2017, inclusive, addressing the association between obesity and dental caries
was conducted. Review and critical appraisal of all included studies were performed.

Results: Twenty three studies were included in this review from different populations
worldwide. Among them, seven studies assessed the primary dentition, another seven
studies conducted on permanent dentition, and nine studies on both dentitions. The
studies’ results regarding the association between obesity and dental caries were
conflicting and inconsistent. Eight studies concluded that there was no relationship
between obesity and dental caries. The positive association was reported in five
studies, while the inverse association was reported in nine studies. The studies
included in this review presented wide variations in methodology and the investigated
cofactors. The possible explanations of the controversial association between obesity
and dental caries were discussed in this review.

Conclusions: Both obesity and dental caries are multifactorial diseases and their
association is far more complex than can be explained by a single common risk factor.
This review provides additional evidence for the complexity of this association.
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INTRODUCTION

A state where unusual and extra fat in adipose tissue in the human body is
constantly increasing is known as obesity. This condition normally has an
adverse effect on the health of a human. Mainly in the developed and
developing countries obesity have been doubled among the population in
the last two decades, it does not have only basic effects on the body but
also, it predisposes to several diseases such as hyperlipidemia,
cerebrovascular diseases, and type 2 diabetes. Since the discovery of oil
mainly in the gulf region, there has been a vast productive development
in the economy of the countries specifically in the late 70s and 80s. This
was the first and the foremost step towards the meteoric social and
cultural development in the residents which led to disturbing increase in
the rate of obesity. Although there are many reasons of becoming obese,
there is a drastic change in the type and amount of diets people started
becomes the main reason behind obesity. In the last 20 to 30 years,
possibly the most important factor that has led to obesity and chubbiness
in the Saudi people is the changes in diet of the people due to the oil
discovery mentioned earlier (Kantovitz, 2016).

Almost whole of the world population are exposed to dental caries
disease which has initial consequences. Dental health professions
nowadays help people to have a strict prevention against this disease as it
harmful. In developing countries caries has been spreading uncontrollably
due to several reasons including the consumption of sugar, no or limited
approach towards oral health services, low economic and social status of
most of the population.

The most important problem worldwide that obesity is increasing among
the young children. This is basically a disorder led by multiple factors
including environmental factors and genetic reasons. Young children are
usually consuming high energy food which are less than their actual body
needs resulting in storage of that energy into a form of fat that raise their
body weights. This storage of energy and fat ivy in the bodies of young
children is totally imbalanced. Thus, it leads to excess amount of fat
stored in the bodies of the children as their physical activities have been



reduced due to their more interest and time consumption in technological
products and gadgets (Silve et al., 2013).

According to the researches made by different resources it is observed
that it has been difficult to relate obesity and dental caries of children as
the studies are of mixed age groups which is obviously unfair to conclude
the statistics of such results as every age group has a unique level of
growth and different characteristics (Chen et al, 2018).

In recent studies the relationship observed between dental caries and
obesity, has always been unclear, with some occurrence of conflicts too
(Ahmed et al, 2017).

Obesity is vastly increasing due to consumption of soft drinks and fast
food and also, less physical activities. These soft drinks used by the
people worldwide contain large amount of sugar and the fast-food is
cooked in oil. All these factors combine to increase spreading rate of
dental caries and obesity.

These are the reasons which prove there is some sense behind the
correlation between dental caries and obesity. Studying this relation
might lead to discover the preventive measures that could be distributed
publicly to reduce and prevent both of dental caries and obesity.

Different reviews were published between the year 2012 and 2013, which
stated different reviews regarding the relation of dental caries and
obesity. It was agreed that no specifically single conclusion would be
announced or released by the publishers and more detailed studies should
be done.



Objectives

The main objective to conduct this review is to find out and approve the
relation between dental caries and obesity that was released as the result
of several studies conducted before. Furthermore, as the relation has been
found between the two, the main objective of this review is to make the
causes and reasons more concrete to an extent that it can be published as
an approved report.

Materials and Methods

Research was conducted which was published between January 2015 and
August 2017, of Science direct, Google Scholar, Medline/PubMed and
Scopus. Every identified paper was there which had lists of references,
those lists were added and improvised by the study team themselves by
manual searching. Thus, the main items searched were Dental caries and
Obesity. The reports that were made after study were properly described
in English language and stated the relation between obesity and dental
caries in teenagers and as well as young children. Critical analysis was
made on the respective reports.

Statistical analyses

There were different statistics used in these included studies using
correlation and regression to investigate the association between obesity
and dental caries. Some studies used Pearson’s correlation, while others
used Spearman’s correlation multiple linear regression was employed by
some of the studies, while others used Poisson’s regression, or logistic
regression model. Careful consideration and selection of statistical tests
are mandatory to reach a reliable result.

Moreover, both clinical significance and statistical significance should be
interpreted carefully. The results of two studies, showed an inverse
association between obesity and dental caries, but not statistically
significant, thus reached a conclusion of lack of the association. On the
contrary, Kottayi et al. 2016, reported a positive association between both
conditions, which was not statistically significant, led to a conclusion of
no association.



Sample size

Disparity of sample size was clear among included studies. The sample
size ranged from 100 to 32461 among the 23 studies included, and the
median sample size was 433. The majority of sample sizes were less than
1,000 (18/23). Increasing the sample size was recommended by most of
the studies, especially to overcome the effect of dividing BMI scores into
sub-groups. The technique used in all included studies for diagnosis of
dental caries was the direct visual oral examination with no radiograph
taken. This caries detection technique would result in underestimation of
dental caries prevalence. Another concern is related to the caries indices
used in these studies, and the different diagnostic criteria employed.

Most studies used decayed, missing due to caries, filled teeth indices for
primary and permanent dentitions (dmft/DMFT) according to the World
Health Organization (WHO) criteria. According to the WHO, 2000
criteria, only the cavitation is inspected and recorded as carious lesion,
and the non-cavitation carious lesions are not included. One study used
both DMFT and decayed, missing due to caries, filled, surfaces describe
the amount - the prevalence of dental caries in an individual (DMFS). On
the other hand, El Qomsan et al. 2017, reported the (DFT) of the
permanent dentition, and Aluckal et al. 2017, measured the (dft) of the
primary dentition, where both studies did not include the missing due to
caries teeth (mt/MT), hence would alter their results.

The American Academy of Pediatric Dentistry criteria was used to record
the severe early childhood caries in children participated in a study by
Davidson et al. This criterion includes non-cavitation lesions in the
definition of dental caries in young children. The International Caries
Detection and Assessment System (ICDAS-II) is used to examine
cavitation caries and early enamel caries, and was employed by some of
the included studies.

The National Institute of Dental Research (NIDR) in 2015, criteria
employed by Farsi et al.,, and Elkhodary et al 2017, is an old caries
scoring system, which was last updated in 1991, and it is considered as an
intentionally conservative system, with only clearly cavitation to be
recorded as carious lesion. Studies using different criteria would result in
different caries prevalence rates which would alter the results and thus,
the relationship with obesity. The analyzed dentition was vary between



studies regardless of the target age, especially in the mixed dentition ages.
The inclusion of both primary and permanent dentitions at different ages
could have skewed the caries prevalence and affected the association
between obesity and dental caries.

Anthropometric measures previous studies had various methods of
assessing obesity and anthropometric measures. The majority of the
previous studies assessed the obesity depended on Body Mass Index
(BMI), and did not report other anthropometric outcomes. Additionally,
different BMI indices and growth references have been applied in these
studies.

Some studies relied on the recommended age and gender specific World
Health Organization (WHO) growth references that was expressed as z-
score, and categorized into four subgroups as underweight, normal,
overweight, and obese. The BMI for Age and gender percentile according
to the Centers for Disease Control and Prevention (CDC) in 2013, was
employed by some of the studies. Percentiles are derived from
corresponding age and gender adjusted z-scores, and categorized into four
subgroups as underweight, normal, risk of overweight, and overweight.

On the other hand, other studies employed the international BMI index
recommended by the World Obesity/Policy & Prevention (formerly
International Obesity Task Force; IOTF), with only two categories as ‘no
overweight’ and ‘overweight’. The age and gender specific international
BMI criteria (iso-BMI) is based on IOTF, and have the similar four
categories as the WHO criteria. This criterion was applied by Qadri et al.

Moreover, Davidson et al., used both WHO and CDC criteria, and Liang
et al., applied all the three criteria; WHO, CDC, and IOTF. The different
references that had been applied in these studies might altered the
findings and comparison of their results should be made with caution.
Interestingly, a systematic review showed a significant association
between obesity and dental caries when the BMI for age and gender
percentile (CDC) were reported and non-significant results when z-scores
(WHO) were reported.

The BMI thresholds in the included studies were based on different
growth and development charts between different countries. For instance,
Liang et al., used a Chinese chart, Farsi et al., and Kumar et al. 2014,



used an Indian growth chart. Consequently, the different classification
criteria produce different groups. Furthermore, the methodology for BMI
grouping and distribution among the studies were inconstant. It is
recommended to distribute samples into the full range of BMI categories,
for the normality of distribution. While, Almerich-Torres et al. 2016,
grouped the participants into three categories (normal weight, overweight,
and obese), Soares et al. 2016, combined the overweight and obese
groups together, resulted in three groups as underweight, normal and
overweight/obesity. Although BMI is an effective screening tool, there is
a growing concern on the accuracy of using BMI to precisely detect
obesity. As BMI is calculated using the height and weight, these change
widely during growth especially for children. Additionally, it has
comparative limitations due to inherent differences in body fat percentage
between male and female.

Because of the limitations of BMI, some studies evaluated obesity using
other diagnostic techniques or a combination of them. Waist
circumferences were reported in two of the included studies, as a
supplement to the BMI measured according CDC percentiles. The
longitudinal study by Li et al., in addition the BMI, they recorded waist
circumferences, waist-to-hip ratio, waist-to-height ratio, and skin fold
thickness. These techniques are more precise, accurate and reliable tools.

Confounding factors

Previous studies were conducted in different developed and developing
countries. Different communities have different cultures and dietary
structures. Also, the different dental and health services and facilities
including proper health education and dietary counseling, can alter this
relationship. The samples used in some studies included children and
adolescents from different social and ethnic backgrounds.

Additionally, it was noted a wide variation between the studies regarding
the assessment and control of potential confounding factors. These factors
related to age, gender, life styles, dietary habits, oral hygiene,
socioeconomic status, race/ethnicity, physical activity level, and even
type of schools. Each study controlled few of these confounding factors,
but other potential confounding factors were not assessed. All of these
uncontrolled confounders could have biased the results. The challenge in
exploring the association lies in measuring possible confounding factors.



Future researches should incorporate validated measures of these
potential confounding factors to better understand this association.

Results

From around the world twenty-three studies were performed by the teams
and were also reviewed. In table 1 summary of those studies has been
provided.

[Table 1: Summary of the inciuded studies.

Association between obesity and dental caries

dentition

Positive Inverse No reiationship Positive in two directions

Soares et al 2017 [Brazil, 285, 3 to 5]

Primary Davidson et al 2016 [Canada, 235, 2 to 6]* de Jong-Lenters et al 2015 [Netherlands, 230, 5 to 8]

Mitrakul et al 2016 [Thailand, 100, 6 to 121

Primary and

2l 2017 [KSA 386 £ 12]

permanent

Li et al 2017 [Hong Kong, 282, 12/15/18]**

han of o 2016 [India, 275, 6 to 151 Kumar er

212017 [India, 1092, 11 t0 14]

Basha ef ai 2017 [India, 785, 13 +3years]

Among those twenty-three studies, primary dentition and permanent
dentitions were assessed in seven studies each. Whereas, the rest nine
studies were made on both the dentitions.

Results of those studies were still not specific to the extent of result and
were inconsistent. Eight out of those total studies stated that no
significant relation has been found between dental caries and obesity.
While five stated that there is a positive correlation between the two, and
nine reported that there is an inverse association.

One stimulating thing in these studies was that only one studies out of the
total stated that dental caries is more than obesity in underweight children
as well as obese children. That is a positive association in the two
directions.

Almost all the studies were made on a specific age groups and only three
were made on a different age groups, which were made on permanent
dentition and resulted to have stated positive relation. A single study was
designed for a specific case and was performed on primary dentition
which also resulted in positive association. For defining obesity levels.



The inconsistent associations reported between obesity and dental caries
could be due to the methodological limitations. This discrepancy may
have been due to differences in the study designs. The majority of the
included studies were cross-sectional studies. Cross-sectional studies
have a potential limitation which is that definitive information about
cause and effect relationships cannot be determined. These type of studies
cannot identify risk factors and often miss many of the confounding
factors that influence a particular problem over time. When studying
chronic diseases such as obesity and dental caries. Distinguishing
between the contributions of a confounding factor in an observational
study is difficult.

For future researches, longitudinal studies are necessary to determine
whether there is a cause and effect relationship between obesity and
dental caries, and will be helpful in understanding and determining the
course, mechanism and consequences of this association. Longitudinal
studies would benefit from adequate adjustment for confounding
variables and from the use of continuous outcomes. Thus, may be more
effective in developing a more realistic model for predicting such chronic
conditions. The relationship between obesity and dental caries in children
and adolescents is far more complex than can be explained by a particular
risk factor.

DISCUSSION

A latest study held in Sweden showed that there is a good relation
between the dental caries and BMI as it showed that children of young
age having more snacks have a risk of dental caries at a young age. Our
research was conducted over the adult population in Saudi Arabia, and it
was observed that besides oily food and sugary drinks, smoking has also
high-risk factor of dental caries. Thus, a positive correlation was found
between commonness and BMI. To the extent of our knowledge we only
have one productive and proper way of reviewing the relation between
dental caries and obesity. This review consists of seven studies made and
published till the early 2000s. Among those seven, five of them only had
a pediatric sample. In a sample of around 800 children aged from 6 to 11
years, positivity was found between BMI and dental caries. But when a
study was made on 3000infants, of around 3yr old, no connection was
found. Whereas, the third research made on 500 children aged between 5



to 13 years couldn’t find any prediction on future dental caries. After this
research was published, till today there has been almost no evaluation or
study made on the relation of dental caries and BMI in all over Saudi
Arabia and specifically in the city of Tail (Nathan, 2011).

Nutritive consumption habits do play a vital role to increase obesity in the
body and symptoms of dental caries. There has been difference in the
pattern in today’s eating patterns of the people as compared to before
where people are now consuming more sugary soft drinks and fast foods
have now increased the danger of obesity and dental caries. As it has been
proved with evidences that both the obesity and dental caries are greatly
correlated with the dietary plans an individual observes during his life
which has changed now with time and thus, is acceptable to observe such
disease and its links biologically. Children nowadays, while using
gadgets and watching TV tend to eat more snacks and other food that are
high on oil and sugar which doesn’t only increase the level of calorie they
take but also leads to tooth decay with time. Tooth decay in specifically
increases in young age is because the contact of food with teeth is more
frequent and its durability is more (Ligeng et al, 2013).

It is observed that the mean DFT indices in the overweighed children are
much more than in the normal weighted children. Conjecturing that the
dental caries would be associated with the increased rate of dental caries,
it was almost impossible to find any relation between BMI-for-age and
DFT indices(R<0.07). Dental caries cannot be stated a disease solely
dependent on the nutrition as it does not consist of a single factor. Its
factors can be saliva, oral flora, oral hygiene and available nutrients. BMI
index and dft score was examined by Zhi et al among the 3-year-old
children. Their results were a bit different to what others observed as they
say that there is no figurative difference between dft score among the
different BMI children. Further they stated that there is no correlation
between such decayed teeth and over weighed children. Kantovitz et a is
said to have stated in an organized review that only a single study with
high level of evidence disclosed the direct relation between dental caries
and obesity. Macek & Mitola are also stated t have determined that
according to their calculations and observations, there is no relation
between BMI-for-age and dental caries frequency for the children who
had a good history of their teeth conditions and children who are weighty.
It is observed that the children who are overweight from the age of 6tol7



do not have rigorousness in their dental caries as compared to those who
have a normal BMI-for-age (Mahvi et al, 2017).

Obviously, it is not possible that such studies bring the same outcomes,
thus the consequences of this study also have some divergence to others
studies done earlier. Hilgers et al. 2006, found out that with increasing
BMI, the average rate of caries in lasting molars also rises. They also
stated that increased case of permanent molar interproximal caries also is
related with the accumulating BMI. It was reported by Burt and Pay that
children with normal or overweight birth do not have much higher rate of
having dental caries as compared to the children who are born
underweight in their primary dentition. Such occurrence of dental caries
as mentioned by them is because of the social factors the children are
deprived of when their primary dentition is developing. Willerhausen et
al. 2007 made a study in Germany on over a thousand children in
different schools and found out that the correlation between dental caries
and obesity in children is very weak. One more study states that there is a
strong relation between the rate of recurrence of caries and BMI even
after the adjustment of the age of children. An experiment was held on
over 500 children from the age of when they are born to the age of 12 and
weighted them to predict their experience of caries (DMFT/daft). The
observes stated that obesity cannot be a good indicator to predict the
caries in a child (Liang et al, 2014).

Today’s study shows a considerable connection between caries free
(P=0.0001) and BMI-for-age. It is considerably linked with the results of
Willerhausen et al who stated that the number of healthy teeth decreases
along with the increasing age and BMI. Specialists in Sweden observed
and studied about the relation between the factors that would lead to
atherosclerosis and dental caries. Further they concluded that caries free
children have comparatively lower BMI-for-age values to those have
higher DMFT score of greater than 9 (Hooley et al, 2012).

According to Glik, although obesity would indirectly affect the oral
conditions, it cannot be solely justified to be the main factor and to get
concerned. This should be our strong and honest desire and willingness to
make a positive difference on the general health of the patient. Such
conflicts in different studies shows that more observations should be



made and facts should be collected with pure results to find out a perfect
result that whether there is any correlation between dental caries and BMI
for age or not. Certain protective measures are to be found against the
dental caries specifically o overweight children. Proper strategies should
be made and published in future preventive programs when conducted for
diet and nutrition control to avoid obesity and also dental caries (Dean et
al, 1942).

With low evidence, it can be obvious that more studies on obesity and
dental caries association tend to show that young children with dental
caries in the primary dentition are underweight compared to children
without caries; an inverse association. Older children and adolescents
who are obese are more likely to have dental caries in their permanent
teeth; a positive association. However, the contradictory conclusions were
reported in other investigations.

Multiple studies have demonstrated that both conditions share common
risk factors, which would support a positive association. The possible
explanations of this positive association are summarized in the following
points. The role of diet is significant in the development of both
conditions. Both obesity and dental caries share some common risk
factors related to diet which influence the incidence of both obesity and
dental caries. These diet factors include poor food choices, dietary habits,
frequency and high consumption of fermentable carbohydrates,
consumption of sweetened junk foods and highly caloric and cariogenic
diets. Some studies have highly supported that frequent and excessive
intake of fermentable sugars is the critical shared predisposing factor of
both obesity and dental caries (Kim et al, 2016).

Obesity may make changes in the body system so, increase the dental
caries. The association between different biological indicators of obesity
and dental caries had been investigated. Lower stimulated salivary
secretion rates, a higher concentration of secretory immunoglobulin, and
different oral microbial profiles were reported in the obesity group. Some
authors suggest that obesity may lead to changes in concentrations of free
sialic acid, total protein, and phosphate as well as peroxidase activity in
stimulated saliva, which may promote dental caries. However, there was
inability to confirm whether the association is due to systemic changes or



due to possible other factors such as diet and oral hygiene habits (Ismail
et al, 1987).

Some studies supported that the positive association between obesity and
dental caries was because of other shared contributing factors such as life
style issues. Life style issues that might be responsible for occurrence of
both obesity and dental caries included changes in physical activity and
food characters with more snacks and increased time spent on TV and
new multimedia technologies. Additionally, it was reported that both
conditions were more in some specific communities because of unhealthy
food, less parents’ education and inability to obtain sufficient health care
and services. In contrast to the studies reported a positive association
between obesity and dental caries, a number of studies had shown an
inverse association and that more caries experience was associated with
being underweight, Table 1. Some theories may explain this inverse
relationship (Bruce et al, 2008).

Although sugar is one accepted risk factor for both obesity and dental
caries, the inverse relationship may be attributed to the dietary patterns.
Obese children and adolescents might consume more fatty foods, fried
foods, and unrefined carbohydrates, but not necessarily more foods high
in sugar and refined carbohydrates. This could increase the obesity but
not necessarily have a direct link to dental caries (Thylstrup &Poulsen,
1976).

Additionally, some studies have suggested that dental caries is associated
with poor nutrition. Nutrients such as vitamins A and D, calcium and
phosphate have an effect on the morphology, chemical composition and
tooth eruption patterns, which in turn determine the susceptibility of teeth
to dental caries. Another explanation for the inverse association might be
that children with untreated caries may experience pain and infection,
thus preventing them from consuming adequate nutrition, and can affect
their quality of life including ability to sleep, which in turn may lead to
malnutrition and growth impairment. It was reported in the literature, that
underweight children gained more weight after receiving dental treatment
(Nur et al, 2014).

However, this possible explanation is more apparent in populations with
high proportion of severe and untreated dental caries. Saliva production
another possible explanation is that saliva production increases due to



increased food consumption in obese groups. The protective effect of
saliva as a mechanical cleanser, and buffering the low pH and hence
reducing the incidence of dental caries. Another possible indirect link, is
the compromised immune system due to either dental caries and chronic
dental infection, or malnutrition and impaired growth in underweight
children. Infected dental pulp may affect immunity and erythropoiesis,
which may result in anemia, and influence sleep pattern and food intake
due to pain and infection, which may lead to impairment of growth
hormone secretion (Masaki, 2004).

Many authors suggested that both underweight and caries are due to
poverty and low socioeconomic status. Also, families with obese children
may take greater care of their children’s diet and provide them with less
sweets and desserts, resulting in low caries prevalence. Some
investigators had found no correlation between obesity and dental caries.
The following could be possible explanation for the lack of association
between both conditions. Both obesity and dental caries are multifactorial
in etiology and various genetic and environmental factors have an impact
on them. Thus, due to the many confounding factors in addition to age,
gender, and life style, these might affect the final conclusion.

Dietary factors, oral hygiene practice and socioeconomic status are more
responsible factors for dental caries than obesity. As stated previously,
obesity can be due to an increased intake of dietary fats, which has less
influence on the development of dental caries than a diet high in sugar.
Where proper oral hygiene is maintained with proper fluoride exposure,
dental caries prevalence has decreased despite increases in sugar
consumption (Zhang et al, 2017).

Both the dental caries and obesity have become a public problem all
around the world. As they are considered as everlasting ramping, they do
have multiple factors that increase their conditions. Both have similar
conditions when being diagnosed with similar factors shared between
both the diseases including factors regarding lifestyle, culture,
socioeconomic.



Limitations and future considerations

The heterogeneities between studies and the inconsistent associations
could be due to methodologic limitations, and might be attributed to the
following. The differences among the reports might be related to diversity
of the study subjects’ age. While some studies investigated the
association between obesity and dental caries in narrow or wide age
ranges, one study investigated children in a single age group (8 years
old). The widest age range among the included studies was noted in da
Silva et al., who included 3 to 15 years old participants. It is possible that
caries is an age-related cumulative condition and thus older group is more
likely to exhibit higher prevalence of dental caries. However, in younger
age children, dental caries values may decrease with increasing age as a
result of primary teeth exfoliation (Wakaguri et al, 2011).

Furthermore, the relatively wide age range, may exhibit entirely different
dietary habits and lifestyles. Children and adolescents become more
independent in food choice with increasing their age, thus influencing the
dietary factors in regard to this association. Older children who are
overweight or obese often have dietary lifestyles involving frequent
eating and so are more likely to experience dental caries as a result. The
gender differences may be attributed to the difference in the diet and
eating pattern, physical activity, as well as the difference in the time of
tooth eruption in both genders (Bowler JO, 2013).

Moreover, the gender differences in the amount of body fat due to
differences in the growth milestones, body structure and hormonal
effects. These may influence the prevalence of obesity and dental caries,
and thus their correlation. The majority of the included studies attempted
similar distribution between male and female participants in their
samples. However, Bhayat et al. 2014, was studied the association
between obesity and dental caries on a sample comprised only boys.
While some studies reported more dental caries in boys, Quadri et al.
2017, had found more dental caries in girls. In contrast, some studies had
reached a conclusion of no difference in dental caries between both
genders. With regard to obesity, girls were likely to have higher obesity
prevalence. As a consequence, the similar gender distribution is important
to consider to avoid any misleading conclusions (Dongru et al, 2018).



Conclusion

Both obesity and dental caries are multifactorial diseases and it is
complex to assess all the associated risk factors simultaneously. The
association is far more complex than can be explained by diet habits
alone or a single common risk factor. Presence of multiple confounding
factors resulted in an inability to express a firm opinion regarding the
association. This review provides additional evidence for the complexity
of this association.
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