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Abstract. Aims: The aims of the present study are to investigate the relationship be-
tween the anthropometric indicators and peculiarities of the nutritional intake in people 
with overweight and obesity and the risk factors for the development of dental caries 
in adults. Materials and Methods: The study involved 264 individuals aged between 
18 and 60 years. The following risk factors for the development of dental caries were 
traced: diet (carbohydrate intake), oral hygiene habits and social status in overweight 
and obese people. The dental caries incidence was determined through the DMFT in-
dex, by assessing the total number of teeth which are decayed (D), missing (M) due to 
caries, or fi lled (treated, F). Results: The age-related distribution was as follows: from 
18 to 25 years – 14.4%; from 25 to 35 years – 16.7%; from 35 to 50 years – 42.4%; 
and over 50 years – 26.5%. The established average BMI was 25.60 ± 4.359, with 
the lowest and highest measured values – 18.5 and 37.55, respectively. The value of 
DMFT was 12.55 ± 5.545. A direct correlation between the elevated incidence of dental 
caries in patients with overweight and obesity was revealed. No signifi cant relationship 
was found between the decreased nutritional intake of vitamin D and the incidence of 
dental caries in individuals with Class I and Class II obesity. Conclusion: Dental caries 
and obesity have a similar etiology – improper dietary habits, excessive consumption 
of foods containing low molecular weight carbohydrates and carbonated beverages. 
The reported higher levels of dental caries in these groups could be explained by an 
improper diet and more frequent snacking. 
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INTRODUCTION

 The World Health Organization (WHO) has de-
fi ned obesity as a chronic recurrent disease 
which is included in the international classifi ca-

tion of diseases [1, 2].  The disease is polyetiological, 
having physiological, biochemical, metabolic, ana-
tomical, psychological, social, genetic, and hereditary 
factors. It is believed that the disturbed equilibrium 
between the bacterial species in the intestinal micro-
fl ora, especially Bacteroidetes and Firmicutes, is often 
associated with overweight and obesity [3]. In the in-
testinal microbiome of obese people, a predominance 
of the Firmicutes bacterial species was found, and 
vice versa, in healthy individuals, there were more 
Bacteroides and greater species diversity [4]. Many 
authors consider that obesity results from an energy 
imbalance related to increased caloric intake and de-
creased caloric expenditure [5]. The basic risk factors 
include a sedentary lifestyle and consumption of foods 
rich in fats and refi ned sugars [6, 7, 8]. The higher inci-
dence of obesity is closely connected to: (1) signifi cant 
dietary changes; (2) consumption of carbonated bev-
erages; (3) excessive intake of low molecular weight 
carbohydrates, and (4) changed lifestyle.

Obesity and dental caries share a multi-factor etiol-
ogy. Their incidence results from the dietary and oral 
hygiene habits, as well as the type of food consumed. 
Dental caries is a consequence of the usage of fer-
mentable carbohydrates, including sucrose, glucose, 
fructose, lactose, maltose, and starch [9]. These 
fermentable carbohydrates have a local eff ect on 
dental caries development [10,11].  The interactions 
between the dental structure, a biofi lm formed over 
the tooth’s surface, sugars, the salivary, and genetic 
factors are the main prerequisites for development 
of dental caries. The damage begins with the demin-
eralization of the hard dental tissues as a result of 
the exposure of the tooth enamel to fermentable car-
bohydrates.  Streptococcus mutans and Streptococ-
cus sorbrinus synthesize organic acids (lactic, acetic, 
and formic acids) from the adopted sugars and cre-
ate insoluble extracellular dextran, which contributes 
to bacterial colonization around the tooth surface 
[12] . When the acidity in the dental plaque decreases 
during the process of bacterial fermentation below 
the level of pH 5.5-5.7, the demineralization of the 
tooth enamel begins. This appears after consuming 
too much added sugar found in sweets, carbonated 
beverages, fruit juices, or sugar added to coff ee or 
tea [13]. The consequences of dental caries, espe-
cially if left untreated, can lead to tooth loss, reduced 
chewing ability, low self-esteem, impaired quality of 
life, and a generally negative eff ect on nutrition and 

general health. The severity of this problem has been 
supported by a recent systematic review by Chan et 
al., where more than 50% of adults had a minimum of 
one untreated dental caries [14]. On the other hand, 
the amount and composition (lysozyme, lactoferrin, 
peroxidase enzymes, histatin, proline-rich proteins, 
mucins, glycoproteins, fi bronectin, beta-macroglob-
ulin, lysozyme, secretory immunoglobulin) of saliva 
act as natural protective mechanisms against this 
process [12]. 

 The data on the relationship between overweight and 
the elevated dental caries incidence among adults is 
controversial. Idrees et al. [2], as well as Sharma et 
al. [15], do not establish a statistically signifi cant cor-
relation between the increased body mass index (BMI) 
and the increased frequency of dental caries, but in 
many other studies, a positive correlation between 
these indicators has been reported [13, 16, 17]. The 
main factors related to the increased caries incidence 
in overweight patients are those resulting from nutri-
tional habits as: frequent meals, excessive consump-
tion of fermentable carbohydrates in the food, includ-
ing carbonated beverages, eating of unhealthy and 
high-calorie and cariogenic foods [18].  On the other 
hand, the concentration in the saliva of some micro-
nutrients, such as vitamin D, has a suppressive eff ect 
on bacterial metabolism and dental plaque maturation 
[19]. Thus, they could have a protective eff ect on the 
dental surface demineralization [20].  In some stud-
ies, an elevated dental caries incidence in patients 
with low serum vitamin D concentrations has been re-
vealed [21]. Currently, there is no direct evidence of 
an inversely proportional relationship between the low 
serum levels of the vitamin D and the increased dental 
caries incidence in adults [7]. 

Aims of the study: To investigate the relationship be-
tween anthropometric indicators and the peculiarities 
of the nutritional intake in overweight and obese in-
dividuals and the risk factors for developing dental 
caries in adults aged between 18 and 60 years.

MATERIALS AND METHODS

This is a cross-sectional observational study. It was 
approved by the responsible authorities at the Medi-
cal University of Sofi a and complied with the ethical 
standards and the Declaration of Helsinki. Informed 
consent from each participant prior to his/her partici-
pation in any procedure was obtained. The following 
inclusion criteria for selecting the participants in the 
study were applied: (1) age from 18 to 60 years (the 
age limit was chosen in order to avoid the infl uence 
over the body mass of age-related sarcopenia); (2) 
BMI ≥ 18.5 kg/m²; (3) the minimal level of oral hy-
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giene – twice a day. The exclusion criteria were as 
follows: (1) body weight over 150 kg; (2) obesity 
resulting from the administration of glucocorticoids 
or psychotropic medications; (3) hypercorticism; (4) 
hypothalamic or hereditary syndromes; (5) decom-
pensated hypothyroidism and hyperthyroidism; (6) 
other secondary causes – heart ineffi  ciency, respira-
tory ineffi  ciency, chronic renal failure, cirrhosis of the 
liver, pancreatitis, and musculoskeletal disorders.

The following risk factors for dental caries develop-
ment were traced: diet (carbohydrate intake), oral hy-
giene habits, social status, routine dental visiting, and 
development of new caries over the last 36 months. 
During the clinical examination the number of aff ect-
ed teeth was recorded as follows: (1) dental caries; 
(2) extracted teeth due to dental caries; and (3) fi lled 
teeth, applying the recommendations of the World 
Health Organization published in 1997 and 2013. In 
cases where the diagnosis of dental caries was dif-
fi cult for clinicians, sectoral (periapical) radiographs 
were used. The number of Decayed (D), Missed (M), 
and Filled (F) teeth (DMFT) was calculated. The height 
and weight of the patients were measured. The body 
mass index (BMI) was calculated according to the fol-
lowing formula: BMI = Weight (kg) / Height2 (m2). BMI 
was categorized according to the standard criteria: 
underweight (BMI < 18.5); normal weight (BMI 18.5-
24.9); overweight (BMI 25-29.9), and obesity (BMI > 
30 kg/m2). In addition, information about nutritional 
habits – consumption of carbonated beverages and 
foods containing refi ned sugar; physical activity data; 
smoking, and oral hygiene habits were recorded.

STATISTICAL ANALYSIS

The data were processed using IBM SPSS Statistics 
25 (Armonk, NY, 10504-1722, USA). For the level of 
signifi cance at which the null hypothesis (H0) was 
rejected, it was accepted p < 0.05. Methods of de-
scriptive statistics, correlational analysis, as well as 
methods for testing of hypotheses were applied. The 
following working hypothesis was defi ned: overweight 
and unhealthy dietary habits aff ected the incidence of 
dental caries in adults. To monitor the existence (or 
absence) of a correlation between the frequency of 
dental caries and the impact of overweight, we used 
a non-parametric Spearman's test.

RESULTS

A total of 264 patients (128 men and 136 women), aged 
between 18 and 60 years, were examined. According 
to the age groups, the distribution is as follows: from 18 
to 25 years – 14.4%; from 25 to 35 years – 16.7%; from 
35 to 50 years – 42.4%; and over 50 years – 26.5%. We 
found a high incidence of dental caries. It was revealed 
that the DMFT index values were ranging between 1 
and 21. The average value of DMFT index was 12.55 
(SD = 5.54). We used the Kruskal-Wallis test to check if 
the DMFT index was distributed evenly between all age 
groups. The data showed a statistically signifi cant dif-
ference in the distribution of DMFT values in  the among 
age groups (h 89.353; df 3; P = 0.001, n 264). An in-
crease in the incidence of dental caries was also estab-
lished as age increased (Figure 1).

Fig. 1. Distribution of 
DMFT* is defi ned by age 
groups and sex. An in-
crease in the incidence 
and the number of teeth 
aff ected by dental caries is 
observed as age increas-
es. In patients under 25 
years, the average DMFT 
values are approximately 
the same in men and 
women, in the group with 
participants aged 25-35 
years it is higher in men, 
whereas in the next two 
groups, they are distrib-
uted almost similarly. As 
age increases, the trend 
related to increasing the 
number of teeth aff ected 
by caries is stable

* DMFT – Decayed, Missing, 
and Filled Teeth
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Table 1. Distribution of BMI according to the age groups and sex

BMI Groups
Sex

Male Female Total
Normal weight Age Groups From 18 to 25 16 16 32

From 25 to 35 13 15 28
From 35 to 50 12 30 42
Over 50 4 6 10

Normal weight group total: 45 67 112
Overweight Age Groups From 18 to 25 4 0 4

From 25 to 35 7 6 13
From 35 to 50 27 23 50
Over 50 23 13 36

Overweight group total: 61 42 103
Obese Age Groups From 18 to 25 0 2 2

From 25 to 35 0 3 3
From 35 to 50 9 11 20
Over 50 13 11 24

Obese group total: 22 27 49
Total for all groups: 128 136 264

* DMFT – Decayed, 
Missing, and Filled 
Teeth

Fig. 2. Distribution of DMFT* between the overweight and obesity groups (n = 152)

The mean value of BMI in the cases was 25.60 (n 
264), St. Dev = 4.359. The lowest BMI was 18.5, 
whereas the highest BMI – 37.55. The distribution 
of the indicator tracked, according to the age groups 
and sex, is presented in Table 1.

The results showed that overweight and obesity have 
a statistically  signifi cant correlation with the elevated 
incidence of dental caries in the studied cases (Rho 
= 0.592; p = 0.001, n 264). We did not fi nd statisti-
cally signifi cant diff erences related to the increased 
DMFT values in the overweight and obese patients 
according to their sex (Mann-Whitney U = 8628.000; 
Z = -0.123; p = 0.902, n 264) (Figure 2). 

The data in Figure 2 show that the mean values of 
DMFT levels in the selected sample of overweight 
cases (BMI 25-29.9) demonstrate close values to the 
Class I obesity (BMI from 30 to 34.9) and Class II 
obesity. DMTF is similarly distributed between men 
and women. 

The average daily intake of vitamin D in all groups 
of studied participants was lower than the recom-
mended dietary intake of 15 μg/day (the average 
daily intake of vitamin D for the entire group was 6.6 
μg/day). In the groups with a BMI higher than 30, the 
nutritional intake of Vitamin D was the lowest – 6.0 
μg/day, aff ecting mostly women with Class II (BMI > 
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35) and Class III obesity (BMI > 40) [39]. We tried to 
fi nd evidence regarding the existence or absence of 
a relationship between the higher DMFT values and 
the low nutritional intake of Vitamin D among these 
groups. No statistically signifi cant diff erence in DMFT 
distribution and reduced intake of vitamin D was 
found in these groups. 

DISCUSSION

The results of our study give us grounds to accept the 
null hypothesis (H0). We found a direct correlation be-
tween increasement in the dental caries incidence and 
the cases of overweight and obesity. The dental caries 
incidence in men and women from the studied groups 
is similarly distributed. The mentioned data fully com-
plies with the fi ndings of Abbass M. et al. [16], Pereira 
A. et al. [18], Iwasaki T. et al. [22], and Hamasha AA. 
et al. [23]. The foregoing studies have been conduct-
ed among adults in Japan, Saudi Arabia, Egypt, and 
Brazil. Such a relationship has not been found in the 
study conducted in the Republic of Korea by Song IS. 
et al. [24]. The authors did not establish a connection 
between the increased BMI values and the elevated 
incidence of dental caries. This diff erence indicates 
the polyethiology of the dental caries, which is mainly 
dominated by dietary habits and the food composition 
used in various geographical regions.

Other studies by Słotwińska S. et al. [20] and Alswat 
K. et al. [25] have found that overweight patients have 
a greater incidence of dental caries than the patients 
from other groups. Increased incidence of dental car-
ies (DMFT > 6.5) is associated with more frequent 
food intake and is not related to the sex of the par-
ticipants in the studied group. The study of Modéer T. 
et al. [21] has shown that overweight and obese pa-
tients are more aff ected by dental caries than those 
with normal weight, which may be explained by the 
frequent snacking in these groups and consumption 
of foods containing low molecular weight carbohy-
drates.

Our data show that the elevated dental caries inci-
dence in patients with overweight and obesity aff ects 
equally both sexes, being in accordance with the 
foregoing studies. Furthermore, like Abbass M. et al. 
[16], we have found a signifi cant increase in the inci-
dence of the DTMF index as age increases.

The infl uence of serum vitamin D concentrations as 
a protective factor in the etiology of dental caries in 
adults has not been fully clarifi ed so far. However, 
we have found very close average values in the in-
cidence of dental caries related to overweight and 
obesity groups. These results are in full compliance 
with the studies of Hujoel P. et al. [9] and Hu Z. et al. 

[19]. Although, the intake of vitamins (including vita-
min D) is often recommended as a protective mea-
sure against oral diseases and dental caries, there is 
currently no persuasive evidence of their protective 
function in terms of dental caries in adults. 

In our study, we found higher values of dental car-
ies distribution, and, the coeffi  cient of DMFT (12.55 
± 5.545) compared to the data obtained from other 
geographical regions. Higher values of DMFT index 
for our country have been reported by Bonev B. et 
al.: 17.8 ± 7.98 [26]. These diff erences are probably 
related not only to the size of the sample used but 
also to the place of living of the studied groups. Un-
like our study, in their sample, 47% of the cases were 
residents of small towns and villages, where the ac-
cess to health care diff ers from that in the big cities.

CONCLUSION

This study has shown a direct relationship between 
the increased dental caries incidence and BMI 
in patients with overweight and obesity. Men and 
women are equally aff ected by this condition. Both 
diseases have similar etiology – improper dietary 
habits, excessive consumption of foods containing 
low molecular weight carbohydrates and carbon-
ated beverages. Overweight and obese patients 
are at greater risk of dental caries development. 
The more frequent snacking can explain the higher 
DMFT values in this group.
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