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Abstract
Background. Obesity and caries are common conditions in childhood and can have significant implications in children’s 

wellbeing. Evidence into their association remains conflicting. 
Aims. The aim of this study was to assess dental caries prevalence in relation with the body mass index and dental health 

behaviors in a population of schoolchildren.
Methods. We used a cross-sectional study among 650 schoolchildren from Cluj-Napoca, with the mean age 15.39 ± 3.2 

years. Weight and height were self-reported in the questionnaire (converted to Body Mass Index centiles, according to WHO 
growth charts). Caries were assessed by using the sum of the number of teeth that were decayed, missing or filled (DMFT in-
dex). A questionnaire was used to obtain information about sociodemographic characteristics of the children, oral hygiene and 
dietary habits. Data were analyzed by using StatsDirect v.2.7.2, T test and Mann Whitney test to compare variables. The results 
with p<0.05 were considered significant.

Results. The dmft/DMFT index was higher in rural than in urban areas (3.16±1.93 vs. 3.09±2.26, p>0.05). Parents of chil-
dren from urban areas had a higher education than parents from rural areas (p<0.0001). The mean BMI was higher in children 
from rural areas than those from urban areas (p=0.03). Our results indicated that the dmft/DMFT index was not affected by the 
BMI index, at this age (p>0.05).

Conclusions. Our study highlights the need for education of schoolchildren regarding oral health, diet and lifestyle, includ-
ing changes in physical activity and food quality to prevent obesity and dental caries, both in children and later in adulthood.
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Introduction
Oral diseases, especially dental caries, are still mainly 

prevalent in developing countries, affecting people 
irrespective of the race, socioeconomic status or age 
(Touger-Decker & van Loveren, 2003). Dental caries is 
a multifactorial disease attributed to both modifiable risk 
factors, such as dietary factors, water fluoride levels, tooth 
brushing frequency, and non-modifiable risk factors such 
as socioeconomic status and previous caries experience 
(Anil & Anand, 2017).

The literature provides evidence for the coexistence 
of obesity and dental caries, as they have common risk 
factors including consumption of free sugars and socio-           
economic deprivation (Te Morenga et al., 2012; Locker, 
2000). Overweight and dental caries are attributed to 
complex behavioral and societal factors which include the 
genetic component, increased media exposure through 
television and computer games, overall calorie intake 
along with increased intake of sugary foods and beverages, 
physical activity, habits of both oral and personal hygiene. 
Various literature data support evidence of the coexistence of 

the two conditions in the same individuals and populations, 
but with variations (Moynihan & Kelly, 2014). 

In low-income countries, the cost of traditional 
restorative treatment of dental disease would probably 
exceed the available resources for health care. Dental 
health promotion and preventive strategies are clearly more 
affordable and sustainable. Although not life-threatening, 
dental diseases have a detrimental effect on quality of life 
through childhood to old age, having an impact on self-
esteem, eating ability, nutrition and health. In modern 
society, a significant role of teeth is to enhance appearance.

The amount of dental decay is measured using the dmft/
DMFT index, accounting for the number of teeth or tooth 
surfaces in a person’s mouth that are decayed, missing or 
filled as a result of caries in primary/permanent dentition 
(Petersen, 2003).

Hypothesis 
Literature data are contradictory regarding the relation 

between obesity and overweight and prevalence of dental 
caries, due to the same risk factors of both diseases. The 
objective of this study was to assess the correlation between 
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dental caries and modifiable risk factors, such as the body 
mass index in children. 

Material and methods
The study was approved by the Bioethics Committee of 

the “Iuliu Hatieganu” University of Medicine and Pharmacy 
(No. 287/19.06.2017), and the children’s parents agreed to 
fulfill the questionnaire with a view to the publication of 
results for scientific purposes.

Research protocol
a) Period and place of the research. In order to achieve 

the aim of our study, we conducted a cross-sectional study 
in three schools in Cluj-Napoca from March to June 2017. 
Cluj-Napoca is a city with about 325,000 inhabitants, 
situated in the North-West of Romania.

b) Subjects and groups. A total of 650 subjects, aged 
between 5-19 years (minimum 7 years, maximum 19 
years), were selected to participate in this study.

c) Tests applied. We calculated the DMFT index of 
the children according to the WHO definition. Oral clinical 
examination was performed by a dentist according to 
the oral status evaluation methodology recommended by 
WHO. Radiographs were not taken. A dental assistant 
recorded the results of the dentist’s examination.

The research team applied a structured questionnaire 
to the participants of the study. The questionnaire 
investigated demographic data, behavioral factors and 
food intake in order to determine the link between dental 
caries and these variables. For the group aged 5 to 14 years, 
the questionnaires were filled by the parents. A written 
informed consent was given by the parents of the children 
participating in the study. Students and parents were 
informed that the questionnaire was confidential and that 
participation was voluntary. The response rate was 89%. 
The body mass index (BMI) was calculated by the formula 
BMI = Weight (kg)/ Height2 (m2). The weight and height 
were self-reported in the questionnaire. We calculated 
the DMFT index of the children depending on the BMI 
categories in order to determine the relation between 
overweight and obesity and prevalence of dental caries.

The BMI  value obtained was then plotted on age and 
gender specific percentile curves provided by the World 
Health Organization (WHO), and the children were 
categorized into four groups based on their BMI percentiles 
as follows (1):

- Underweight children group with a BMI-for-age less 
than the 5th percentile;

- Normoweight children group with a BMI-for-age 
greater than or equal to the 5th percentile and less than the 
85th percentile;

- Overweight children group with a BMI-for-age 
greater than or equal to the 85th percentile and less than the 
95th percentile;

- Obese children group with a BMI-for-age greater 
than or equal to the 95th percentile.

d) Statistical processing
Data were analyzed using StatsDirect v.2.7.2 software, 

with OpenEpi v.3.03 application and Excel (Microsoft 
Office 2010). Continuous variables were described using 
mean and standard deviation. The Chi-square test was used 
to compare proportions. In the case of a normal distribution 

of variables we used the T test, and in the case of an uneven 
distribution of variables we used the nonparametric Mann-
Whitney (U) test. Results with p<0.05 were considered 
statistically significant.

Results
The mean age of the sample was 15.39 ± 3.2 years, with 

a mean age of males 13.71 ± 3.49 years, and of females 
15.77±2.38 years (p<0.001) (data are not presented in the 
table). The mean DMFT index was higher in rural areas 
than in urban areas, but the results were not statistically 
significant (Table I).

Our study showed that schoolchildren from rural areas 
had a higher body mass index than children from urban 
areas. The results evidenced a high percentage of children 
who made an appointment to the dentist only when they 
were in pain; 42.38% schoolchildren from rural areas 
indicated that they saw the dentist only when in pain 
compared to 33.86% children from urban areas (data are 
not presented in the table). However, a great proportion 
of children used fluoridated toothpaste and reported tooth 
brushing twice per day (Table I). 

Table I 
Baseline  characteristics of the sample

Variable p value
Male (%) 22.5

77.5
67.7
32.3

Female (%)
Urban (%)
Rural (%)
Mean age (years) 15.39±3.2
Mean DMFT urban 3.09±2.26

0.28
Mean DMFT rural 3.16±1.93
Mean BMI males (kg/m2) 20.6±4.15

0.29
Mean BMI females (kg/m2) 20.8±3.36
Mean BMI urban (kg/m2) 20.56±3.69

0.03
Mean BMI rural (kg/m2) 21.15±3.20
Dental health and care
Mean DMFT 3.14±2
Mean DMFT males 3.42±1.73

0.001
Mean DMFT females 3.05±2.21
Tooth brushing
After every meal (%) 7.1

70.9
20.1
1.9
66.3
75.2
24.8

2/day (%)
1/day (%)
Sometimes I forget (%)
Every evening (%)
Toothpaste with fluoride (%)
Toothpaste without fluoride (%)
Dentist visits
Once every 6 months (%) 16.62

42.77
36.62
4.00

Once/year (%)
In pain (%)
Never (%)

Generally, in the urban sample of the children, most of 
the mothers had university studies compared to mothers 
from rural areas, who had high school education. Parents 
from urban areas had a higher education level than parents 
from rural areas (Chi2 p<0.0001, fathers - Rs = 0.19; 
mothers - Rs = 0.21, both p<0.0001) (Table II).
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Table II 
Parents’ education

Variable Total No. (%) Urban No. (%) Rural No. (%)
Age (years) 15.31 ± 2.8 15.01 ± 3.06 15.92 ± 2.04
Area of residence 650 (100) 440 (67.69) 210 (32.31)
Mother’s education
Primary 7 (1.08) 3 (0.68) 4 (1.90)
Secondary 34 (5.23) 10 (2.27) 24 (11.43)
High school 244 (37.54) 152 (34.55) 92 (43.81)
Trade school 146 (22.46) 105 (23.86) 41 (19.52)
University 219 (33.69) 170 (38.64) 49 (23.33)
Father’s education
Primary 13 (2.00) 7 (1.59) 6 (2.86)
Secondary 32 (4.92) 15 (3.41) 17 (8.10)
High school 301 (46.31) 189 (42.95) 112 (53.33)
Trade school 122 (18.77) 80 (18.18) 42 (20.00)
University 182 (28.00) 149 (33.86) 33 (15.71)

Following calculation of the DMFT index depending 
on BMI categories, the results of the study evidenced no 
differences in children’s caries between urban and rural 
areas (Table III). We compared the results of the DMFT 
index of normoweight (N) children to overweight children 
(S), normoweight children to obese children (O) and 
overweight children to obese children (O) (Table III).

Table III 
The mean DMFT according to BMI categories

DMFT Mean ±SD p

Sample
Normoweight (N) 3.15±2.09 N-S 0.99
Overweight (S) 2.99±1.65 N-O 0.45
Obese (O) 3.38±1.69 S-O 0.38

Urban
Normoweight 3.19±1.97 N-S 0.51
Overweight 2.93±1.67 N-O 0.81
Obese 3.14±1.68 S-O 0.57

Rural
Normoweight 3.08±2.33 N-S 0.41
Overweight (S) 3.08±1.64 N-O 0.19
Obese 5.00±0 S-O 0.56

Male
Normoweight 3.62±1.71 N-S 0.05
Overweight (S) 2.38±1.46 N-O 0.17
Obese 2.33±1.15 S-O 0.89

Female
Normoweight 3.02±2.17 N-S 0.14
Overweight (S) 3.24±1.66 N-O 0.11
Obese 4.00±1.73 S-O 0.21

On the other hand, our study evidenced that the 
majority of the children (87.69%)  had the body mass index 
included in the normoweight category according to WHO 
growth charts (Table IV).

Table IV 
Distribution of the sample depending on body weight

Variable Normoweight
(No/percentage)

Overweight
(No/percentage)

Obese
(No/percentage)

Female 448 (68.92%) 51 (7.85%) 5 (0.77%)
Male 122 (18.77%) 21 (3.23%) 3 (0.46%)
Total 570 (87.69%) 72 (11.08%) 8 (1.23%)

Discussion
Dental diseases considerably impact self–esteem and 

the quality of life and are expensive to treat.  The objective 
of this study was to determine the DMFT index in the 
children population of Cluj-Napoca and to characterize the 
factors that can have possible effects on DMFT.

The WHO and FDI global oral health goals for the year 
2000 were to lower DMFT in children aged 12 years below 
3 (Petersen, 2003). In Romania, the DMFT index in 1995 
was 3.8 compared to 5 in 1985. The findings of our study 
showed a moderate DMFT index in the selected sample, 
taking into account the fact that the children live in a region 
of Romania with high access to dental services. Despite 
this access, the results showed that a great proportion of 
the selected children visit the dentist only when in pain 
(36.62%). This behavior would lead to severe dental disease 
and an increase in the risk of painful symptomatology. 

Dental caries is a chronic condition that is strongly 
associated with socioeconomic status. Socioeconomic 
status includes the educational background, income and the 
residence area, and is considered to be one of the strongest 
determinants of caries in children (Chi et al., 2014; 
Koksal et al., 2011). Educational level, as a traditional 
SES variable, affects the type of job and income, and 
consequently, access to preventive measures such as tooth 
cleaning, health service use and a low-carbohydrate diet 
(Engelmann et al., 2016). Like other studies, the present 
study evidenced differences in education between parents 
from urban and rural areas (Funieru et al., 2014; Borges et 
al., 2012). This will affect the related attitude towards oral 
health, including appointments to the dentist. 

On the other hand, socioeconomic status is a predictor 
of obesity. This is in agreement with many studies showing 
that children in deprived areas are more likely to be obese 
than their peers in less deprived areas (Paisi et al., 2008). 
The lack of money means that parents opt to purchase 
cheaper food for their children that tends to be higher in fat 
and sugar than more expensive food (Granville-Garcia et 
al., 2008; Reilly et al., 2009; Timonen et al., 2010; Modeer 
et al., 2010).  

Like other studies (Alswat et al., 2016; Shivakumar et 
al., 2014; Chen et al., 2018), the results of our study do not 
support the relation between overweight and obesity and 
prevalence of dental caries in the selected sample. Given 
the progressive nature of obesity and caries, it is possible 
that an association between the two does not manifest until 
later in life. Thus, the young age of the participants in this 
study may have contributed to the lack of an observed 
association between the two conditions.

Limitations 
The present study was limited by its cross-sectional 

design. The second potential limitation of our study may 
be the reported biases in the questionnaire, which may 
have influenced our findings. The third limitation may be 
the selection of the sample from a developed area of the 
country with a high income and educational level, and 
opportunities to address to a school dental practice. This 
access to dental services may improve the oral health status 
of the children.
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Conclusions 
1. The findings of our study evidenced the need 

for better education of parents and children regarding 
behaviors related to dental health in order to reduce dental 
caries prevalence. 

2. There is also a need for education regarding diet 
and lifestyle, including changes in physical activity and 
food quality to prevent obesity and dental caries, both in 
children and later in adulthood.
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