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Introduction

Aim: The study investigates the relationship between BMI and dental caries status in children aged 3 to 16 years old in Guntur 
(Urban).
Background: Obesity is a rising global health epidemic. Dental caries have been the predominant disorder in modern society. Obesity 
and dental caries are major health problems with multifactorial characteristics and similar risk factors, such as diet. Various studies 
have documented diverse outcomes linked to BMI and dental caries.
Materials and Methods: A cross-sectional study was implemented on 756 participants. The DMFT index has been used to assess the 
prevalence of dental caries. Information on the study participants' height and weight was reported using a standardized measuring 
scale and weighing machine; after that, the BMI was measured. SPSS version22 was used to analyze the data.

Conclusion: Diet counselling and regular dental check-ups should be prescribed to prevent dental caries from occurring and monitor 
children's healthy weight. Balanced nutrition needs to be provided to children by school authorities and parents. 

Results: Among the study participants, 475 (62.8%) were boys, and 281 (37.2%) were girls. The mean DMFT of the study participants 
in normal-weight children was 2.3. There was a positive correlation between the status of BMI and dental caries. This was significant 
of value 0.27.

Dental caries has been the most chronic, terrifying disease af-
fecting individuals in every corner of the world for decades. It’s 
seven times more prevalent than seasonal allergies. It is a mul-
tifactorial disease due to 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 [1]. The emphasis is now transferred to modifi-
able factors, primarily dietary, in the prevention of dental caries 
[2]. Excessive body weight in children is a major public health 
problem. According to National Family Health Survey (NFHS), obe-

sity has reached epidemic proportions in India, affecting 5% of the 
country’s population [3]. The Body Mass Index (BMI) is a person’s 
weight in kilograms divided by the square of height in meters. A 
high BMI can indicate an increase in body fat content [4]. The planet 
is experiencing a growing number of overweight individuals due to 
the consumption of fast food and soft drinks combined with a lack 
of fitness and exercise. Overweight individuals are associated with 
excessive exposure to carbohydrates [5]. The Scientific Advisory 
Committee on Nutrition stated that higher free sugar intake was 
associated with dental caries. Consumption of sugar-sweetened 
drinks further contributed to a higher weight gain and increased 
BMI.
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According to WHO, obesity is characterized as irregular or ex-
cessive fat accumulation that may affect health. There is no cut-off 
point for excess fats attributable to overweight or obesity in teen-
agers or children. Energy balance is the underlying concept that 
governs weight gain or loss. By consuming more energy than is 
required for physical activity and basal metabolism, the body can 
store fat, and the opposite is true [6]. A recent study recorded that 
the prevalence of overweight among children in Riyadh was 19.5 
percent for males and 20.8 percent for females. Unfortunately, be-
ing overweight or obese between 14 and 19 years of age has in-
creased mortality due to chronic diseases [7]. Some researchers 
indicate a positive correlation between BMI and DC [7,8]. Yet, there 
aren’t other researchers. 

Aim of the Study
This study aims to evaluate the correlation between Body Mass 

Index (BMI) and Dental caries status in children aged 3 - 16 years.

Materials and Methods
The cross-sectional study was conducted on 756 participants 

who attended the Out-patient Department (OPD) of the Depart-
ment of Pedodontics and Preventive Dentistry at the SIBAR In-
stitute of Dental Sciences aged 3 - 16 Guntur (Urban) during the 
period from March 2019 to December 2019. The approval was 
obtained from the Institutional Ethics Committee and informed 
written consent was obtained from the participants’ parents. Con-
venience sampling was carried out by including children from the 
out-patient department. The sample population’s age group is 
3-16 years of age. Structured questions about specific daily eating 
circumstances, oral hygiene habits, and routine dental check-ups 
were created, and they proved to be important for a higher caries 
risk. The standard way to document the anthropometric measure-
ment of BMI is to use a digital scale of 150 kg and 200 cm of tape 
to calculate the height according to the World Health Organization 
(WHO). The body weight was recorded using the standard beam 
balancing scale, with participants wearing light dresses and bare-
foot. The body’s height is registered with subjects not wearing any 
shoes and the head touching the ruler with the line of sight hori-
zontally aligned. The BMI formula is Weight (kg)/height (m2). The 
interpretation of scores as per WHO is underweight (< 18.5), aver-
age weight (18.5 - 24.99), overweight (> 25), obese (> 30). 

Inclusion and exclusion criteria:

•	 All healthy children with regular physical activity of both sexes 
were included.

•	 Children suspected of having some disease with chronic medi-
cal conditions (continuous use of sugar-containing medica-
tions is a compulsion), who were not physically involved and 
had enamel/dental abnormalities other than dental caries 
were excluded.

Procedure for recording dental caries
Diagnosis of dental caries was developed using a non-invasive 

technique based on the WHO approach and criteria. The children 
were seated in chairs and examined visually with optimum light-
ing, a CPI probe, and disposable mouth mirrors were used. For the 
primary tooth, the deft index was recorded. The DMFT index was 
used to measure dental caries in permanent dentition.

Data analysis
Data was collected and tables and graphs were created to rep-

resent it. The BMI and dental caries groups were evaluated with 
chi-square, t-test and linear regression model using the 22 version 
of SPSS computer software. The significance level was set to p < 
0.05%.

Results
Overall, 756 children were recruited into the present study. Of 

these, 318 children were between 3-8 years and 438 children were 
between 10 - 15 years. Among the study participants, 475 (62.8%) 
were boys and 281 (37.2%) were girls. The majority of the children 
(79.3%) had a BMI falling within the underweight category. Around 
1.4% of the children were either overweight or obese. The rest of 
the children were normal weight (17.9%). The majority of the chil-
dren (66%) had a fair OHI-S index, 32% had good and remaining 
2% had a poor OHI-S (See table 1).

Table 2 shows a statistically significant relationship between 
BMI categories and subjects’ OHI-S (Chi-square test, P = 0.001).

The mean DMFT of male and female subjects was 2.71 and 1.5 
respectively which was statistically significant. There was no sig-
nificant relationship found between age groups (Figure 1).
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Figure 1: Bar chart showing association between age, gender,  
BMI, and the dependent variable DMFT.

Independent t-test, One way ANOVA, *: Statistically significant.

Variables Frequency Percent
Age group 3 - 8 years 318 42.1

10 - 15 years 438 57.1
Gender Female 281 37.2

Male 475 62.8
BMI Index Under weight 599 79.3

Normal weight 135 17.9
Over weight 11 1.4

Obese 11 1.4
OHI-S Index Good 242 32.0

Fair 499 66.0
Poor 15 2.0

Table 1: Distribution of study subjects by age, gender,  
categories of Body mass index and OHI-S.

OHI-S
Total R value P value

Good Fair Poor
Age group 3 - 8 years N 126 192 0 318 0.165 0.095

% 39.6% 60.4% 0.0% 100.0%
10 - 15 years N 115 307 16 438

% 26.3% 70.1% 3.6% 100.0%
Gender Female N 85 196 0 281 0.006 0.360

% 30.2% 69.8% 0.0% 100.0%
Male N 156 303 16 475

% 32.8% 63.8% 3.4% 100.0%
BMI Index Under weight N 222 377 0 599 0.274 0.001*

% 37.1% 62.9% 0.0% 100.0%
Normal weight N 20 105 10 135

% 14.8% 77.8% 7.4% 100.0%
Over weight N 0 6 5 11

% 0.0% 54.6% 45.4% 100.0%
Obese N 0 11 0 11

% 0.0% 100.0% 0.0% 100.0%

Table 2: Statistical comparison of dental variables and BMI categories by age and gender

P value=Chi-square test, R value = Pearson’s correlation, *: Statistically significant.
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However, after taking the age and gender into consideration, 
the relationship between the dental variables and body mass index 
categories showed that the mean value of DMFT was significantly 
greater among overweight (8.5) compared with other age groups 
(P < 0.018) (Figure 1).

N Mean Std. Deviation
95% Confidence Interval for Mean
Lower Bound Upper Bound

Under weight 599 2.14 2.760 1.64 2.64
Normal weight 135 2.30 2.643 1.25 3.34

Over weight 11 8.50 6.364 -48.68 65.68
Obese 11 2.50 .707 -3.85 8.85
Total 756 2.26 2.839 1.80 2.72

Coefficientsa

Model
Unstandardized  

Coefficients
Standardized 
Coefficients t Sig.

95.0% Confidence Interval for B

B Std. Error Beta Lower Bound Upper Bound
1 (Constant) 1.482 .580 2.554 .012 .335 2.629

BMI .624 .427 .119 1.462 .046 -.220 1.468

Table 3: Linear regression model with BMI as predictor and DMFT as outcome variable.

a. Dependent Variable: DMFT.

According to a linear regression model, there is a significant 
relationship between BMI and DMFT (P = 0.04). The DMFT score 
increases 0.624 times for every unit increase in BMI (Table 3).

Discussion
For ages, both Obesity and Dental Caries are alarmingly mul-

tidisciplinary aspects. There is a tremendous need to fix it until 
it takes its full form. In the Alghamdi study [8], about 32 percent 
of the study population was either overweight or obese, which is 
about 1.4 percent in the current study. The mean DMFT of the re-
search participants was 2 ± 0.05, which is very similar to 1.8 of 
the Jurgensen N study [9]. There is a positive correlation between 
BMI and dental caries, with a P-value of 0.001. Similarly, it is sig-
nificant for BMI and age groups, i.e. overweight and obese children 
in the 3 - 9 years age group, which is 2.3% in the 10 - 16 years age 
group, which is quite similar to Tubert Jeannin S., et al. that there 
is an increasingly growing risk to the health of populations in an 
increasing number of countries. Diet has a significant impact on 
the individual’s caries. 

As fiber-containing food decreases the accumulation of plaque, 
preventing tooth decay. Carbohydrate-rich diets, on the other 
hand, facilitate the destruction of teeth. A statistically significant 

positive association between dental caries and BMI was found in 
this study, which contradicts the study of Ahmed Abdullah Algham-
di and Ahmed Almahdy. According to a systematic review, 48 per-
cent of the studies found no association between dental caries and 
BMI, 35 percent found a positive correlation, and 19 percent found 
a negative association. High BMI and DCs are closely linked to life-
style; for example, low consumption of sugar, frequent brushing, 
and regular oral dental check-ups can help improve general health. 
In 2006, Macek and Mitola [10] found that normal-weight children 
had more dental caries experience in both primary and permanent 
dentition. Similarly, Narksawat., et al. [11] found that overweight 
children were less likely to have dental caries in primary (OR = 0.6) 
and permanent dentition (OR = 0.5) than normal-weight children. 
It was also found that underweight and normal-weight schoolchil-
dren were more likely to have dental caries at least 1.94 times and 
2.22 times, respectively, compared to overweight and obese chil-
dren who are 12 - 14 years old. Honne., et al. [12] found a positive 
correlation between obesity/overweight status and dental caries, 
similar to the current study. Bailleul-Forestier., et al. [13] found that 
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