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ABSTRACT: Regarding the influence of obesity on general health of children, scientific literature showed the 
importance of early management of children's overweight. In terms of oral health, overweight and obese children 
were shown to have accelerated dental development and increased prevalence of caries. Objectives. The aim of the 
present study is to evaluate the influence of Body Mass Index (BMI) and dietary behaviors on the oral status, 
eruptions and hygiene in children. Material and Methods. Ninety-two children aged 6-12 years were investigated 
about the oral hygiene habits, nutritional related behaviors, presence of systemic diseases. Values of BMI and oral 
status were noted. Statistical analysis was performed. Results. Significant moderate correlations between the values 
of BMI with tooth eruption and weak but significantly with dental lesions were determined. Conclusions. The dietary 
behaviors and BMI could influence the oral status, eruptions and oral hygiene in children. 
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Introduction 
There are systemic conditions that can be 

associated with oral and periodontal changes 
such as diabetes, obesity, cardio-vascular and 
hepatic diseases, rheumatoid arthritis [1]. 

Regarding the influence of obesity on general 
health of children, results showed the 
importance of early management of children's 
overweight, and parental education should start 
from the management of weight gain during 
pregnancy [2]. 

Most obese children have one or more 
obesity-related systemic conditions, such as 
diabetes, high blood pressure, dyslipidemia, 
hepatic steatosis, obstructive sleep apnea 
syndrome, and mental disorders [3]. 

Childhood obesity is also a well-known 
behavioral risk factor in terms of the general 
health of the adult, being associated with many 
chronic diseases of the adult, such as diabetes, 
cardiovascular disease, neoplasms [4,5]. 

For the diagnosis of obesity, there are no 
ideal measurements indicators, often clinical 
trials cannot benefit from the usefulness of the 
measurements used by practitioners. 

These inconsistencies make it difficult to 
implement data from specialized studies and 
their use in diagnostic and management 
strategies for overweight and childhood obesity 
[6]. 

Body Mass Index (BMI) is the most widely 
used indicator of obesity (National Institute for 
Clinical Excellence, 2006) [7]. 

BMI can overestimate the degree of 
overweight, especially in underweight and tall 
children. 

Alternative or complementary weight 
assessment methods, such as waist/hip ratio, 
dual energy X-ray absorptiometry (DEXA), and 
the estimation of the percentage of adipose 
tissue calculated at the folds of the skin may be 
more accurate, but more complex and difficult to 
use [6]. 

Although many studies have reported a 
positive correlation between childhood obesity 
and gingival inflammation, some studies have 
shown no association in the growing patient, 
with inaccurate results due to insufficient data 
analyzed [8]. 

There are results showing that BMI displayed 
a modest but statistically significant correlation 
with the number of affected teeth. This finding, 
although preliminary, is consistent with the 
current understanding that obesity is associated 
with the development of a systemic 
inflammatory state in recent reports on a 
significant correlation between periodontitis and 
BMI in adults [9]. 

Overweight and obese children were shown 
to have accelerated dental development that may 
also affect their orthodontic and pediatric 
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treatment planning that is highly affected by 
timing [10]. 

It was  investigated, analyzing the panoramic 
radiographies, the prevalence of dental 
anomalies in different body mass index (BMI) 
child and adolescent subjects. 

The prevalence of root dilaceration was 
significantly greater in obese and overweight 
subjects than in normal-weight subjects [11]. 

BMI could be related to the diabetes in adult 
and children patients [12-16]. 

It is stated that type 1 diabetes is not only a 
disorder in cases of poor glycemic control, but it 
is an important factor to consider in children in 
planning of interceptive and periodontal 
orthodontic therapy, due to its influence on the 
formation process of the dental and periodontal 
structures, the moment of the dental eruption 
and the duration of the treatment [17]. 

The aim of the present study is to evaluate 
the influence of BMI and dietary behavior on the 
oral status, eruptions and oral hygiene in 
children. 

Material and Method 
In this study, 92 patients were included, 

presented for various dental complaints in a 
dental office from Galati, Galati County, 
Romania, 51 women and 41 males, age range 
6-12 years. 

The patients were oral-periodontal examined 
and the teeth in the process of eruption, with 
carious lesions, the presence of debris and 
extractions were noted. 

Presence of dental plaque and calculus was 
assessed. 

The Body Mass Index was calculated 
dividing the weight in kilograms by the square 
of height in meters. 

The tutors’ patients filled a chart with 
relevant information about the oral hygiene 
habits, nutritional-related pattern of children, 
systemic diseases: diabetes, respiratory diseases, 
anemia, vitamin D deficiency. 

Following parameters were used in the 
statistical analysis: 
 
 
 
 
 

• age, 
• gender, 
• number of erupting teeth, 
• number of dental lesions, 
• consumption of fruits/vegetables/cereals 

/milk and dairy products/meat and dairy 
products/sweets: 1-daily, 2-at least twice 
a week, 3-occasional 

• food rhythm: increased food intake in 
the first-1/second part of the day-2, 

• number of meals per day-1, 2, 3 
• snacks between meals. 
• brushing frequency-0, 1, 2, 3/day 
• presence of calculus  
• BMI value 

The Ethical Research Committee of 
University of Medicine and Pharmacy of 
Craiova approved the study (no.14/21.01.2019) 
and the patients’ tutors signed the informed 
consent. 

Statistical Analysis 
Statistical analyses were performed using the 

GraphPad version 9.3 (San Diego, CA, USA) 
Graph Pad Software The mean, standard 
deviation (SD), and median were used to 
represent continuous variables (interquartile 
range, IQR). 

The discrete variables were presented as 
number and percentage. 

Spearman correlations between patient 
characteristics (continuous variables) were 
analyzed. 

Checking for normality was done using 
Kolmogorov-Smirnov test. 

Two-sided p-value of less than 0.05 was 
considered statistically significant. 

Results 
The mean age was 9.33±3.52, 55.4% was 

female and 44.6% male and the environment of 
living was predominantly urban. 

The mean weight was 36.64±14.20 and BMI 
18.25±3.34. 

The habits of eating, represented by the 
consumption of fruits, vegetables and snacks 
between meals were highlighted in the patients 
included in our study (Table 1). 
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Table 1. Demographic, clinical and nutritional-related pattern characteristics in patients. 

Characteristics Total (n=92) 
Age, years 
Mean±SD 
  Median, SQRT 

 
9.33±2.52 
9 (6-12) 

Gender, n (%) 
  Female 
  Male 

 
51 (55.4%) 
41 (44.6%) 

Environment, n (%) 
  Urban 
  Rural 

 
72 (82.6%) 
20 (17.4%) 

Weight, kg 
Median±SD 
  Median, SQRT 

 
36.64±14.20 
35.6 (25-44) 

Hight, cm 
Median±SD 
  Median, SQRT 

 
138.5± 15.58 
140.5 (125.3-150.8) 

BMI 
Median±SD 
  Median, SQRT 

 
18.25± 3.34 
18.10 (16.7-19.98) 

Brushing 
  0 
  1 
  2 
  3 

 
3 (3.3%) 
44 (47.8%) 
37 (40.2%) 
8 (8.7%) 

Calculus  74 (80.4%) 
Intake of food 
  Fruits 
  Vegetables 
  Cereals 
  Milk 
  Meat 
  Sweats 

 
1=39 (42.4%), 2=44 (47.8%), 3=9 (9.8%) 
1=38 (41.3%), 2=41 (44.6%), 3=13 (14.1%) 
1=23 (25%), 2=40 (41.5%), 3=29 (31.5%) 
1=29 (31.5%), 2=47 (51.1%), 3=15 (16.3%) 
1=44 (47.8%), 2=40 (43.5%), 3=7 (7.6%) 
1=41 (44.6%), 2=31 (33.7%), 3=12 (13%) 

Food rhythm 1, yes 42 (45.7%) 
Food rhythm 2, yes 50 (54.3%) 
Meals number per day 
  1 
  2 
  3 

 
6 (6.5%) 
39 (42.4%) 
47 (51.1%) 

Snacks, yes 63 (68.5%) 
Eruptions 0.96± 1.22 
Systemic diseases 
Diabetes  

23(25%) 
1(1.08%) 

 
There were strong and significant 

correlations between the values of BMI with age 
(ρ=0.69, p<0.0001) and moderate and significant 
with calculus (ρ=0.40, p=0.0002). 

BMI values have also been moderate and 
significantly correlated with snacks and tooth 
eruption (ρ=0.65, p=0.043) and weak but 
significantly with dental lesions (ρ=0.27, 
p=0.007). 

A significant correlation (p=0.043) was 
recorded between BMI and food rhythm 2, and 
between food rhythm 2 and lesions (p=0.005). 

The general status was not found to be 
correlated neither with the number of eruptions 
(ρ=-0.102, p=0.335) nor the number of lesions 
(ρ=-0.091, p=0.331). 

These data are detailed in the Table 2 and 3. 
The presence of calculus has been 

significantly correlated with age (ρ=0.42, 
p=0.002) and BMI. 

We could not establish correlations between 
BMI values and systemic diseases. 
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Table 2. Correlations coefficients between the parameters analyzed. 

 
 

Table 3. Significances of correlations  
(*=p<0.05 statistically significant). 

 BMI 
correlations 

p-value 

Age 0.69 <0.0001* 
Brushing 0.09 0.03* 
Debris 0.16 0.179 
Calculus 0.40 0.0002* 
Fruits 0.16 0.038* 
Vegetables 0.17 0.13 
Cereals 0.02 0.09 
Milk 0.14 0.87 
Meat -0.21 0.19 
Sweats 0.12 0.04 
Meals 0.28 0.26 
Snacks 0.41 0.043* 
Eruptions 0.65 0.043* 
Lesions 0.27 0.007* 
Food rhythm1 0.247 0.431 
Food rhythm2 0.653 0.043* 

 
Matrix correlation between eruptions, 

lesions and general status of the patients 
included in our study are presented in Figure 1. 

The positive and negative correlations are 
represented by the color range from blue 
(strong positive correlations; i.e. r=1.0) to red 
(strong negative correlation; i.e. r=-1.0). 

 
Figure 1. Heatmap of the correlation matrix 
between general status of patients and the 

number of dental lesions and eruptions. 

Discussions 
In the present study, we could not establish 

correlations between the assessed parameters 
and systemic diseases, even 25% of patients 
had an association with a systemic pathology. 

We find only one children suffers from 
diabetes, even is one of the most prevalent 
recognized association with obesity and with 
oral and periodontal changes [15]. 

The association between diabetes mellitus 
and periodontal attachment and bone loss were 
studied by Lalla E. in 2007, authors founding 
higher plaque index for patients with diabetes 
mellitus than non-diabetic and higher 
percentage of sites with plaque [18] and the 
number of affected teeth was significantly 
higher in diabetic children versus control 
children in both age-subgroups, <12 years of 
age or >12 year of age.  

The percentage of children with poor 
metabolic control was significantly higher and 
BMI-for-age were similar in the two groups, 
but BMI was significantly higher in the older 
group compared with the younger one [19]. 

A weak association was seen between 
accelerated eruption and increased BMI 
percentile in diabetic children [20]. 

In our study, we obtained similar data in 
systemic healthy children with significant 
correlation between BMI and eruptions and 
food rhythm and highly significant between 
age and BMI, regardless a systemic diagnostic. 

In a study published in 2012 the 
relationship between the numbers of 
permanent teeth erupted and weight status was 
examined by using three categories of 
children: normal weight, overweight, and 
obese. 

Obesity status, gender (female), and age 
were all shown to be substantially linked with 
the number of permanent teeth erupting. 
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After adjusting for age, sex, and 
race/ethnicity, obese patients erupted with 
1.44 teeth more than non-obese patients [21].  

Accelerated eruption and increased BMI 
were associated in children, these findings 
support the claim that obese children had an 
accelerated dental development in terms of 
erupted permanent tooth number at 12 years of 
age [22]. 

A three-year study was undertaken on 
digital panoramic radiographs of patients aged 
6-12 years and found significantly higher 
values for the mean age of patients with at 
least one dental anomaly compared to patients 
with no anomaly who presented with a mean 
age of 7.90 years. 

Permanent teeth had a prevalence of 60.5%, 
which was significantly higher than primary 
teeth, which had a prevalence of 3.3% [23]. 

In the study conducted by Wong et al. and 
published in 2017, on a group of patients of 
which 20% of children were considered 
overweight, according to the WHO’s BMI for 
age criteria, they found significant correlations 
between erupted permanent tooth number and 
three types of anthropometric measurements, 
including BMI [22], while our results revealed 
also that the children with a higher BMI had an 
accelerated eruption. 

It was demonstrated a significant 
association between caries frequency and 
obesity in school children. 

The importance of obesity should not only 
be emphasised with respect to general diseases 
but also with regard to carious lesions [24].  

Poor oral hygiene and low frequency of 
brushing is associated with dental lesions and 
in our study, poor oral status and hygiene 
manifested by the presence of debris and 
calculus deposits has been significantly 
correlated with the presence of dental lesions. 

Obesity causes a faster maturation in 
children who develop teeth faster, and 
experience cases of tooth eruption more often 
than normal-weight children of the same age 
[25]. 

It was also showed that the underweight 
could be a risk factor for delayed tooth 
eruption in children of 8-11years [26]. 

In a study of Abdullatif et al. about the 
prevalence of overweight and dietary 
behaviors among adolescents, the prevalence 
of unhealthy dietary habits from 30 days prior 
to the survey was common, 21.3% of 
adolescents reported not eating fruits and 
19.7% not eating vegetables. 

Regarding the dairy consumption, 3.3% of 
adolescents did not drink milk or consume 
dairy products in the 7 days prior to the survey, 
31% consumed a carbonated drink daily, and 
18.4% did not eat breakfast. Eating fast food 
was high as 78.9% reported eating fast food 
one or more days [27]. 

Aiming to find out associations between 
eruption times of permanent teeth and 
consumption of meat, rice, vegetables and milk 
in children, it was shown that more frequent 
use of meat showed a trend of early eruption of 
permanent teeth [28]. 

The results of our study showed that the 
most children eat meat daily, while fruits and 
vegetables, more rarely, at least twice at weak, 
but no correlation was found with any of 
parameters. Sixty-three percent of our patients 
consume snacks between meals. 

Significant correlation was found between 
food rhythm (food intake in the second part of 
the day) and dental lesions.  

Conclusions 
The dietary behaviors and BMI could 

influence the oral health in children. 
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