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Introduction
Proper nutrition has a significant impact on oral and 

dental health as well as on physical and cognitive health 
(1,2). Dental caries are a multifactorial disease that is caused 
by cariogenic bacteria, a carbohydrate-rich diet and high 
host susceptibility (3-5).

Obesity and tooth decay have common and variable 
features such as diet and lifestyle (1). Being overweight and 
obesity are among the health problems that are increasing 

in our country as well as worldwide (6). Today, obesity, which 
is increasing rapidly in adults and adolescents, is called 
“obeziteus” in Latin and means “due to eating” (7). It is a 
multifactorial disease characterized by stored fat as a result 
of an increase in the amount of fatty and carbohydrate 
foods consumed resulting from having more calories 
entering the body than the number of calories expended 
(8). It is also known as an energy metabolism disorder 
that can cause physical and psychological problems (6,9). 
The main causes of obesity, defined by the World Health 
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Organization (WHO) as a global epidemic, are considered to 
be environmental factors such as practical living conditions, 
immobility, eating habits, in addition to genetic and physical 
factors (7).

The nutritional habits of children are among the most 
important causes of both childhood obesity and dental 
caries. Some children who experience early tooth loss 
may face problems such as weight gain due to incomplete 
digestion resulting from a decrease in chewing function 
(1). Tooth loss and caries may also be associated with both 
obesity and weakness. Weight loss can be seen in children 
who have difficulty feeding due to early tooth loss and 
painful teeth. Severe dental caries can reduce the action of 
eating and thus cause weight loss (10).

Among the obesity criteria of the WHO is the body mass 
index (BMI), also called the Quetelet index. BMI is calculated 
by dividing an individual’s body weight by the square of his/
her height (BMI=kg/m2). The classification of children and 
adolescents is different from adults and “z-score” values 
are used (4). As growth and development continues in 
children, body fat changes; therefore, the assessment of 
BMI in children and adolescents is made by BMI-for-age; 
those who are in the 5th percentile and below are considered 
as “underweight”, those who are in the 85th percentile and 
above are at risk of being “overweight” and those who are in 
the 95th percentile and above are considered as “overweight” 
(11).

In many studies relating to obesity and dental caries, the 
relationship between BMI and caries in the child age group 
has been evaluated (2,10,12-14). García Pérez et al. (15) used 
BMI-for-age in their study and examined the relationship 
between the caries experience and obesity in Mexican 8-12 
year-old school children. The aim of the current study was 
to investigate the relationship between dental caries and 
BMI-for-age (normal, overweight, obese, underweight and 
severely underweight) in a group of 5-14 year-old Turkish 
children. Secondly, it was hypothesized that the results 
obtained from evaluating caries with BMI-for-age might be 
different from results obtained using BMI.

Materials and Methods
According to the power analysis, the n value was 

calculated to be 451 with a confidence interval of α=0.05 
and β=0.95. Those children between the ages of 5-14 
who applied to the Department of Pedodontics in Erciyes 
University were included in this study. Ethics committee 
approval was received for this study from Erciyes University 
Faculty of Medicine (approval no: 2020/60, date: 29.01.2020).

Those patients with systemic diseases which may affect 
growth and development were excluded from this study. 
After obtaining consent forms from the patients and their 
parents stating that they want to participate in the study, 
the demographic information (age, gender, etc.) of the 
patients was recorded.

Study Design

The participants were asked to remove their shoes in 
order to record their body weight and height measurements; 
a Tanita® scale (Bc601 model) with integrated stadiometer 
was used to perform both measurements. The BMI-for-age 
calculation was made by entering the age, weight and height 
measurements into the WHO AnthroPlus Software program 
and the z-score was obtained. The children were grouped 
according to their z-scores as Group 1: normal, Group 2: 
overweight, Group 3: fat/obese, Group 4: underweight, 
and Group 5: severely underweight. The calculations of 
anthropometric evaluations were made by a nutritionist 
and dietetics specialist.

Intraoral examination was made after the teeth were 
air-dried by a research assistant dentist with the help of a 
mouth mirror and dental probe. The measurements were 
recorded by another dentist. According to the criteria 
determined by the WHO, the DMFT (decay, missing, and 
filled teeth) index was used to determine the number of 
caries in permanent teeth and the dmft index was used 
in primary teeth. The existing periapical and panoramic 
radiographs of the patients were used in the diagnosis of 
interface caries.

The data were analyzed by correlation, frequency and 
independent sample t-tests using the IBM SPSS Statistic 
(v.22) software.

Results
The average age of the children who participated in 

this study was 9.1±2.5 years. Of these, 52% (n=234) were 
female and 48% (n=217) were male. Average DMFT/dmft 
values were found to be 6.97±3.79. It was found that 425 
of the children in the study group had at least 1 caries. The 
caries percentages of the females and males were 91% and 
97%, respectively. There was no significant difference in the 
number of caries between the two groups (p>0.05). When 
the children were grouped according to their BMI-for-age 
values, 55% of them were found to be normal (n=248), 
16.2% were overweight (n=73), 11.8% were obese (n=53), 
12.2% were underweight, (n=55) and 4.8% were severely 
underweight (n=22). Overweight and obese participants 
constituted 24% of the group. 45% (n=24) of Group 3 
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were girls and 54% (n=29) were boys (Table I). There was 
no significant relationship between gender and obesity 
(p>0.05). In terms of the DMFT/dmft index, when groups 
were compared according to their BMI-for-age (Graph 1), 
no difference was observed between obese participants and 
overweight participants (p>0.05). A statistically significant 
difference was found between Group 3 and the other 3 
groups (Group 1, Group 4 and Group 5) (p<0.05). There was 
no significant difference observed when the other groups 
were compared with each other (p>0.05). No relation was 

observed between the risk of caries and being underweight 
(p>0.05). The risk of caries increased as weight increased in 
those children who participated in this study.

Discussion
In recent years, there has been an increase in overweight 

and obesity rates due to an increase in over-nutrition habits 
of children. It has also started to come into prominence in 
studies investigating the relationship between tooth decay 
and weight, which are both closely related to dietary habits 
(14,16,17).

Obesity and overweight status can be measured using 
the BMI. However, BMI is calculated by dividing body weight 
(kg) by the square of the height (m), and it does not 
take into account variable values such as age, gender, 
and body fat percentage (18). Since growth is on-going 
in children and adolescents, body fat is in the process of 
change; for this reason, the evaluation of BMI in children 
and adolescents according to age will give more accurate 
results. Therefore, in our study, the BMI-for-age calculation 
was made by obtaining z-scores by entering age, weight 
and height measurements into the AnthroPlus Software, as 
recommended by the WHO for children under the age of 18 
years. In many studies, only obesity or severely underweight 
conditions were evaluated (10,15,19,20). In our study, not 
only obese and overweight children, but also underweight, 
severely underweight and normal children were included in 
the evaluation.

A study in Mexico found that approximately one-fifth of 
students were obese, and the proportion of overweight and 
obese children constituted 37.7%. of the whole group (15). 
In our study, 11.8% of the children who participated were 
found to be obese, and the overweight and obese groups 
together constituted 24%. Comparing these two studies, 
the lower values obtained in our study may stem from 
different eating habits within our country. We believe that it 
is possible to provide data to explain any differences by an 
evaluation of the nutritional habits of children by dietetic 
and nutritionist specialists.

Bafti et al. (8) found that tooth decay in the primary 
teeth of children was inversely proportional to an increase 
in their body weight. In another study, Benzian et al. (10) 
investigated the relationship between BMI and dental caries 
in underweight children and found a significant correlation 
between BMI and dental caries in low-weight children. On 
the other hand, Mitrakul et al. (19) and Dikshit et al. (14) 
argued that there was no significant relationship between 
dental caries and BMI.

Graph 1. Diagram showing mean DMFT/dmft among children with 
different body weights

Group 1: Normal, Group 2: Overweight, Group 3: Fat/obese, Group 4: 
Underweight, Group 5: Severely underweight a-bDifferent letters denote 
the statistical differences (p<0.05)

Table I. The frequency and percentage distribution of children 
based on BMI-for-age

BMI-for-age n %

Group 1

Female 131 52.8

Male 117 47.2

Total 248 100

Group 2

Female 35 47.9

Male 38 52.1

Total 73 100

Group 3

Female 24 45.3

Male 29 54.7

Total 53 100

Group 4

Female 33 60

Male 22 40

Total 55 100

Group 5

Female 11 50

Male 11 50

Total 22 100

Group 1: Normal, Group 2: Overweight, Group 3: Fat/obese, Group 4: 
Underweight, Group 5: Severely underweight, BMI: Body mass index
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In many studies, the risk of dental caries was found to 
be higher in overweight and obese children (21-23). Cheng et 
al. (24) showed that the frequency of dental caries among 
primary and secondary school children is related to gender, 
school type, region and BMI. They claimed that extensive 
studies are needed to confirm the findings of their study 
and to address existing oral health problems (24). The study 
conducted by Barrington et al. (25) focused on the incidence 
of the relationship between obesity and caries. However, 
they emphasized that sugar and carbohydrate consumption 
status are factors that should be evaluated primarily for 
both (25).

Karki et al. (16) declared that children with low or high 
BMI, regardless of their age, are at risk of developing caries. 
They emphasized that both underweight and overweight or 
obese children have common risk factors relating to their 
diet (16).

Another related study conducted by Willerhausen et 
al. (2) also found a significant relationship between being 
overweight and caries. According to the results of our study, 
a positive relationship was found between obesity and 
caries and these results support the findings of the study 
conducted by Willerhausen et al. (2).

In addition, in the study conducted by García Pérez 
et al. (15), in which BMI-for-age evaluations were used as 
in our study, it was reported that there was an inversely 
proportional relationship between obesity and caries as 
was also seen in other studies using BMI (8,10). However, 
it was emphasized that caries is a complex process 
including a contribution of various factors such as fluoride 
consumption, sugar intake, and brushing teeth, none of 
which should be ignored (18). In our results, there was no 
significant relationship between underweight children and 
the incidence of caries, which is in contrast to the results 
given by García Pérez et al. (15). We presume that this 
situation may be due to the low number of underweight 
children in our study group or to different eating habits 
among countries.

However, as mentioned in the results of some studies, 
explaining the relationship between caries and BMI by 
various factors such as poor eating habits, frequency and 
times of sugar consumption, malnutrition, frequency of 
brushing teeth, fluoride intake or a sedentary lifestyle is a 
complex process (26,27).

Study Limitations

One of the limitations of this study was that the 
sugar and carbohydrate consumption of children was not 

evaluated together with BMIs-for-age. The small sample size 
for severely underweight children was another limitation for 
our study.

Nkambule et al. (17) stated that the incidence of caries 
is associated with an availability of access to health services 
rather than to other factors. In our study, we tried to 
eliminate this parameter by means of a working group who 
could access health services in our clinic. However, it should 
not be forgotten that field studies may reveal different 
results.

Conclusion
Why this paper is important to pediatric dentists/

pediatricians:

- Within the limitations of this study, no relationship 
between the risk of caries and being underweight was found.

- Obesity was found to be an important risk factor for 
oral and dental health.

- Parents should be informed that their child’s body-
mass-index for age has an impact on oral and dental health.
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