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Nutrition is vital to human development and main-
taining health. Today, more than ever before,

people are concerned with optimising their health by
acquiring nutritional information and applying it to
their daily lives, because obesity and other nutrition-
ally related chronic disorders are on the rise (Romito,
2003). Obesity has become a global health problem
existing throughout post-industrial and developing re-
gions. The prevalence of overweight status is higher
than 30% in Latin America (Gahagan, 2004). Global
changes over the past decade have led to serious di-
etary changes in populations, like the trend towards
consuming soft drinks and fast foods, which together
with other life styles changes have contributed to the
ever-increasing number of overweight people world-
wide (Romito, 2003).

According to the American Academy of Pediatrics,
Committee on Nutrition (2003), being overweight is
now the most common medical condition of child-
hood, with the prevalence having doubled over the
past 20 years. About one in three children is at risk
of being overweight, and one out of every six is over-
weight. In Brazil, overweight and obesity are also
considered to be a public health problem. The preva-
lence of overweight and obesity are, respectively,
15.74% and 17.97% for children (7-10 years old);
22.1% overweight for teenagers (11-16 years old);
and 21% and 40% for adults (Data from Brazil Gov-
ernment, Health Division, 2004). Overweight and
obesity are multifactorial conditions involving physio-
logical, biochemical, metabolic, anatomic, psycholog-
ical, and social alterations (Taubes, 1998). Contrary
to popular belief, medical causes (endocrine and ge-
netic disturbances) of childhood obesity are rela-
tively rare, comprising 1-4% of all childhood obesity
cases (Karp, 1998). Complications of the obesity epi-
demic include high cholesterol, high blood pressure,
type II diabetes mellitus, coronary plaque formation,
and serious psychosocial implications (AAP, 2004).
The overweight condition in childhood and adoles-
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consequent health risks during adulthood. 

Health care professionals frequently neglect to in-
quire about patients' nutrition status and offer little
guidance in this area. Dentists must be aware of how
nutrition impacts on general and oral health and how
dental treatment can impact on the patient’s nutri-
tional status (Romito, 2003). Oral health is strongly
influenced by the daily intake of food; on the other
hand, oral health can also play a significant role in
nutritional intake and general health status (Willer-
shausen et al, 2004). 

Diets high in sugar (for example, added sugar) have
been associated with various health problems, such as
dental caries, dyislipedemias, obesity, bone loss and
fractures and poor diet quality. Added sugar is defined
as sugar that is eaten separately at the table or used
as an ingredient in processed or prepared foods, such
as cakes and cookies, soft drinks and ice cream. This
term helps consumers to identify food and beverages
that mostly provide energy but are poor sources of mi-
cronutrients (Johnson and Frary, 2000). In addition,
sweetened drinks (fruitades, fruit drinks, soft drinks,
etc) constitute the primary source of added sugar on
children’s daily diet (Guthrie, 2000). Furthermore, soft
drinks pose a risk of dental caries because of their
high sugar content and enamel erosion due to their
acidity (Heller et al, 2001). When sugar intake exceeds
15 to 20 kilograms per person per year, such intake is
directly associated with increasing caries prevalence
(Sheiham et al, 2002). In addition, people with early
tooth loss clearly showed a deviation from preferred
foods, as well as a deficiency of certain vitamins and
microelements. This may be because people who can-
not chew or bite comfortably are less likely to consume
high-fibre foods such as bread, fruit and vegetables,
thereby risking reducing their intake of essential nu-
trients (Brodeur et al, 1993).

The purpose of this article was to undertake a sys-
tematic review of the relationship between obesity in
childhood, adolescence and/or adulthood and the
prevalence of caries, based on nutritional concepts
as they apply to overall health and specifically to oral
health situations.

METHODS

Question Addressed by this Review

What is the relationship between obesity in child-
hood, adolescence and/or adulthood and caries
prevalence?

Literature Searching

The authors searched Bireme, Medline, ISI, Cochrane
Library and the internet for papers from January
1984 to the end of December 2004. The search was
supplemented by manual searching of reference lists
from each relevant paper identified. 

The main search terms were 'obesity' and 'dental
caries'. A total of 69 records were originally identified.
Filters were then used to allow only subject papers to
be connected, which resulted in 33 articles. These
were printed as abstracts, or full-text articles, if the ab-
stract was missing. In a second step, two examiners
selected relevant records independently, and the pa-
pers that were considered of interest for the project
were ordered in full-text versions. The search was lim-
ited to randomised, cross-sectional (CS) and retro-
spective studies (RS), which were considered relevant
records. Only original papers were considered. Interim
reports, abstracts, letters, short communications, 
and chapters in textbooks were discarded. Articles 
in Swedish, Danish, Norwegian, English, German,
French, Portuguese and Spanish were accepted. Dur-
ing the evaluation process, reference lists were
searched by hand. Further details of the search strate-
gies used are available from the corresponding au-
thor. 

Inclusion and Exclusion Criteria

After appraisal, studies were included only if they de-
fined obesity and dental caries, as well as the respec-
tive interrelations, in their subjects. The best available
obesity definitions are based on body mass index
(BMI). BMI is defined as weight in kilograms divided by
height in meters squared (Kg/m2). The World Health Or-
ganization defines overweight as a BMI of 25 or greater
and obesity as a BMI of 30 or greater for adults (WHO,
1998). The standards work well for adults, but do not
apply to children because normal BMI changes
throughout childhood. Instead, the Centers for Disease
Control and prevention classify children whose BMI is
between the 85th percentile and 95th percentile for
age and gender as 'at risk' for overweight and children
whose BMI exceeds the 95th percentile as overweight
(CDC, 2000). The present evidence appraisal is based
largely on studies in which obesity was defined in this
way. The dental caries is also a chronic disease and
may be depend on oral hygiene, high intake of sugar
added to food, lifestyle factor, and host factors (salivary
flow, buffer capacity and buccal microflora). The best-
presented simple caries definitions are the total num-
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ber of manifestly decayed and filled surfaces (DFT/dft).
This was relatively common in the literature searched
for this project. Case studies and reviews of case stud-
ies were excluded. Evidence from studies of subjects
aged two to 65 years was considered.

Evaluation of Scientific Papers and Levels of 
Evidence

The papers that met the inclusion criteria were sub-
jected to critical appraisal, carried out independently by
at least two members of the project group. Data were

extracted using a pilot-tested form and each paper
was assessed with a score from A to C, according to
predetermined criteria for methodology and perfor-
mance, as defined in Table 1. In the case of disagree-
ment between the examiners, the paper was re-evalu-
ated and discussed by the entire group until consen-
sus was reached. If, for some reason, a selected paper
was found to be irrelevant for the research question,
the article was excluded. A total of seven papers were
selected. Based on the evaluated literature, the final
level of evidence was judged according to the protocol
of the Swedish Council on Technology Assessment in
Health Care (Britton, 2000), as described in Table 2. 

Study group representative, inclusion criteria described 
Stratified by age, sex, social group and caries indexes
Defined methods for caries diagnosis

Grade A Bias or confounders taken in account
All criteria stated Randomisation by children, adolescents and/or adults
below should be met A representative sample of the population under study; results can be generalized

Diagnostic reliability test described
Baseline DFT/DFS (dft/dfs) values described
Independent outcome assessment
Statistical analysis 
Body mass index was considered

Randomised by class/school and described
The population under study defined; results cannot be generalised
Methods for clinical caries diagnosis not completely described or validated

Grade B Diagnostic reliability test described
All criteria stated below Bias or confounders taken into account
should be met Baseline DFT/DFS (dft/dfs) values described

Independent outcome assessment
Relative risk reduction or relative disk described
Body mass index was considered

Several non-calibrated examiners
No or unclear randomisation

Grade C The population under study not defined
One or more of the Methods for clinical caries diagnosis not completely described
conditions stated below Diagnostic reliability test not described

Bias or confounders not reported or valued 
Baseline DFT/DFS (dft/dfs) values not described
No independent outcome assessment
Relative risk reduction or relative disk not described and cannot be calculated 
from the results
Potentially significant bias/confounders that could distort the results not considered

Table 1   Criteria for grading of assessed papers
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RESULTS

Out of the 33 papers that were critically assessed, sev-
en studies identified during the search were included
in the project critical appraisal, on the grounds that they
did define obesity and dental caries in their subjects,
or did relate them (Table 3). Papers classified as grade
A (Tuomi et al, 1989; Chen et al, 1998; Willershausen
et al, 2004) describe the relationship between dental
caries and obesity in children from three to 13 years,
thus caries in primary and permanent teeth were con-
sidered. In grade B (Dye et al, 2004; Larsson et al,
1995) the papers verified the relationship between
dental caries in primary teeth and healthful eating
habits in children aged two to 15 years. Furthermore,
they considered the relationship between dental caries
and overweight or obese people, but such considera-
tions were not the primary aim. The articles by Johans-
son et al (1994) and Sheiham et al (2002) were in-
cluded in grade C, since they did not take into account
the frequency of caries, but they considered tooth loss
as an oral condition caused by dental caries as a fac-
tor with influence on general health. These two studies
were carried out with middle-aged and older people, re-
spectively. Johansson et al (1994) correlated dental sta-
tus, diet and cardiovascular risk factors, and Sheiham
et al (2002) verified the relationship between oral
health status and BMI.

The main reasons for excluding 26 of the articles
were: they were reviews (Palumbo, 1985; Karp, 1998;
Ruxton et al, 1999; Marcenes et al, 2003; Romito,
2003; Shenkin et al, 2003; Steyn et al, 2003; Gahagan,
2004), dietary guidelines (Johnson & Frary, 2001; Steyn
et al, 2003; Eissa and Gunner, 2004), policy statement
(AAP, 2004), no relationship between obesity and preva-
lence of dental caries or dental health problems (Nuttall

and Gannon, 1981; Eronat and Eden, 1992; Gortmak-
er et al, 1996; Del Val et al, 1997; Larsson et al, 1997;
Wilson et al, 1999; Martin-Iverson et al, 2000; Ro-
drigues and Sheiham, 2000; Söderling, 2001; Forlund
et al, 2002; Grant et al, 2004; Sanders, 2004;
Soringuer, 2004), article- related oral health and nutri-
tional deficiency – underweight (Mojon et al, 1999). 

All articles included for evaluating evidence were
used as a basis for conclusions.

DISCUSSION

The present review was the first to systematically
search and critically appraise the substantial litera-
ture on the impact of obesity on dental health. Sys-
tematic reviews are an important tool for studying the
relationship of general health and dental caries. They
can also provide information on costs and benefits,
and sometimes on the process of delivery. It is impor-
tant as well that this review will contribute towards
the development of new methodologies needed to
conduct reviews in the area of public health, such as
the relationship between obesity and oral health.

The outcomes of the studies included in the grade A
led to contradictory conclusions. Willershausen et al
(2004) showed that the children whose weight was nor-
mal had significantly less caries in their deciduous and
permanent teeth than the overweight children. They
found that 12.9% of all children were overweight, and
13.2% were classified as obese in this sample, reflect-
ing the current trend of the rise in the entire population.
By taking into account the BMI value, 36% of the nor-
mal weight children had healthy teeth, whereas only
28% of the overweight and 30% of the obese children
showed healthy dentition. However, Chen et al (1998)

Kantovitz et al
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1. Strong evidence At least two studies with high level of evidence (grade A) or a good systematic review

2. Moderate evidence One study with high level of evidence (grade A) and at least two studies with a moderate level 
of evidence (grade B)

3. Limited evidence At least two studies with a moderate level of evidence (grade B)

4. Inconclusive evidence Fewer than two studies with a moderate level of evidence (grade B)

*Modified from Britton (2000) 

Table 2   Definitions of evidence level* 
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did not find association between dental caries in de-
ciduous teeth and BMI in three-year-old children. The
mean and standard deviation of dft score in children
with dental caries was 4.2±3.1. According to the crite-
ria used, 6.5% of the children were classified as obese.
Among groups with different BMI (obese and normal
children), the proportion of children with one or more
decayed or filled teeth and the dft score of children
with dental caries did not differ significantly. Further-
more, the BMI values between children with or without
caries did not differ significantly. The correlation coef-
ficient between BMI and dft score was 0.001, which in-
dicates no relationship. Tuomi (1989) has searched for
the possibility of predicting future decay, using obesi-
ty and earlier caries experience as predicting variables
in five to 13-year-old children. Obesity alone was not a
good predictor of dental caries; incorrect diet predicts
both obesity and caries, but obesity develops more
rapidly than caries.

In order to interpret these conflicting results, some
details of the methodologies must be considered as
possibly being influencing factors, such as data col-
lection, for example. In the Willershausen et al (2004)
study, with an age range of six to 11 years, the pupils
were asked to clean their teeth well before the oral ex-
amination. In addition, the examiners used cotton
rolls, thus the examination was carried out in a clean
and dry field. These steps were not mentioned in the
Chen et al (1998) study, which involved a greater num-
ber of three-year-old children. Tuomi (1989) obtained
his data from the local center health files and consid-
ered that the caries prevalence may not be represen-
tative of the whole of the country, because the criteria
used to register dental caries may differ systematical-
ly among different areas. Furthermore, the children in-
volved were treated by the same dentist and preven-
tive program had been implemented, probably affect-
ing the occurrence of dental caries during the period
studied. Due the exploratory nature of the study, the
significance of the fact that some children appear in
more than one group has not been separately
analysed; it is possible that children who were obese
both before and during the caries registration in-
creased the predictive values of obesity, as it was con-
sidered that obesity developed more rapidly than
caries. Thus, the length of the overweight period
should be taken into account. 

Larsson et al (1995) study, included in grade B,
checked whether the high caries scores during ado-
lescence indicate a more unfavorable traditional risk
factor profile for cardiovascular diseases (CVD), obe-
sity being one of known risk factors. The methodol-
ogy described in the Dye et al (2004) study, also

included in grade B, demonstrated that the examin-
ers were calibrated periodically by the expert dental
examiner of the survey, and the carious surface (dfs)
was considered. Although young children (two to five
years old) with poor eating habits are more likely to
experience caries, the authors, after adjusting for the
more important known caries indicators in primary
teeth (such as race/ethnicity and dental visit fre-
quency), showed that healthy eating habits are more
significant in caries prevalence than are BMI mea-
surements. Nevertheless, it was considered that the
caries assessment protocol used was more conserva-
tive than clinical standards, and radiographies were
not obtained. Thus, the direction of the bias produced
from under-reporting disease during dental examina-
tion may have under-estimated the magnitude of the
association between dental caries and healthy eating
habits. The results of this study also suggest that the
poverty status is a significant modifying effect in the
relationship between healthy eating habits and pri-
mary tooth decay. Thus, children’s dietary habits are
still a component of the caries process in primary
dentition, and engaging in healthy eating habits in
early childhood appears to have a 'protective effect',
especially among more privileged children.

In the Larsson et al (1995) study the dental caries
recordings were done by three calibrated dentists, and
the methodology differs from the other studies con-
sulted for evidence, since they diagnosed proximal
caries through two Bitewings radiographs, if the lesion
reached into the dentin. A significant positive correla-
tion was found for the whole group between DFS-score
and BMI in an unvaried correlation test, as well as mul-
tiple linear regressions. The proportion of adolescents
with BMI > 26 increased along with increasing caries
scores. Adolescents with DFS > 9 had significantly
higher BMI than the caries free group. 

Considering the studies include in grade C, in both
the number of natural teeth in the mouth was con-
sidered in the oral health status. Furthermore, Shei-
ham et al (2002) considered the number of posterior
occluding pairs in the evaluation of oral health. Jo-
hansson et al (1994) demonstrated that edentulous
men and women were more obese than that ones
with natural teeth. The presence of two or more CVD
incidents was more common in edentulous middle-
aged individuals, thus they have a more unfavorable
risk factor profile for CVD. The association between
CVD and dental status is not fully understood and
this study design does not allow any conclusion on
causality, but merely on co-variations between these
variables. Counseling on balanced dietary habits and
on other risk factors, like smoking, given by dental
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dations given to improve resistance to dental caries
or periodontitis – might therefore improve general
health and possibly also lessen risk factors for CVD.

Sheiham et al (2002) showed that having func-
tioning natural dentition, defined as having more
than 20 teeth, increased the likelihood of having a
'normal' BMI. Dentate people with fewer than 20 nat-
ural teeth were on average three times more likely to
be obese than those with 20-32 teeth. Amongst
adults over 65 years of age, having natural teeth or
none at all was associated with a greater risk both of
being underweight and being obese. It is clear that
people with early tooth loss showed a deviation from
preferred foods, as well as a deficiency of certain vit-
amins and microelements (Brodeur et al, 1993). The
association of poor oral health with obesity is likely
to be associated with the quality of the diet. The find-
ings of this study provide further scientific evidence
that 20 or more natural teeth are a reasonable
threshold for acceptable oral health and functional
dentition into old age.

Over the last few decades large increases in the
number of overweight and obese children, adoles-
cents and adults have been noticed. Variations in
lifestyle, low socioeconomic status, low income, and
CVD may increase obesity risk factors and caries de-
velopment. Both dental caries and obesity are multi-
factorial diseases impacted by dietary habit. The
triangular relationship of sugar, dental caries and
obesity needs to be further explored. 

One of the main concerns of obesity in childhood is
that it will probably continue into adulthood. Obesity
can cause health problems irrespective of the person’s
age (hypertension, CVD, dyslipidemia, type II diabetes,
insulin resistance). Tooth loss may be another factor
related to increased obesity. Thus, the nature of the re-
lationship between BMI and oral health is clearly com-
plex and not linear. The association of poor oral health
with obesity is likely to be associated with the quality
of the diet (Willershausen et al, 2004).

Future preventive measures must include strate-
gies to prevent and reduce obesity and dental caries
in the population. The main effort is to change di-
etary habits (restricting soft drinks, carbohydrates
and sucrose). In addition, specific preventive mea-
sures such as physical activities, dental hygiene,
general advice (stop smoking) are also relevant. The
significant success in the reduction of caries preva-
lence with preventive programs in schools could rep-
resent an exemplary concept for corresponding
health efforts in the area of nutritional guidance
(Willershausen et al, 2004).

Nevertheless, since obesity and dental caries are, in
principle, caused by the poor dietary habits, further
studies should evaluate the relationship between
these two most prevalent health oral problems in chil-
dren, adolescents, and adults.

CONCLUSION

In this systematic review, only three studies on chil-
dren were found to provide high level of evidence (ev-
idence level A) on the study topic and there were
conflicting findings. Thus, no clear conclusion can be
drawn at this stage. In view of the findings, further
well-designed randomised studies are needed to
demonstrate the relationship between dental caries
and obesity. 
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