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Abstract

Background and Aim: Considering the importance of oral health in
children, it is important to find factors affecting it. Eating habits,
body mass index (BMI), and educational level and socioeconomic
status of the parents have been suggested as factors affecting oral
health. Two important indices for evaluation of general and oral
health of children are the BMI and DMFT/dmft, respectively. The
purpose of this study was to assess the relationship between these
two indices in children aged 6-12 years.

Materials and Methods: In this descriptive analytical study, 300
children aged 6-12 years were selected among those referred to the
Dental Branch of Tehran Islamic Azad University of Medical Science
in 2019-2020 by simple random sampling. The BMI and dmft/DMFT
were calculated, and the relationship between them and the effect of
influential factors on dental caries score were evaluated. Data were
analyzed by the linear regression model at a confidence interval of
95% and 0.05 level of statistical significance.

Results: The study sample consisted of 168 girls and 132 boys. The
mean dmft was 4.66+3.39 and the mean DMFT was 1.44£1.57 Only
11.34% of the children were underweight and 12.66% were obese;
while, 60.67% had a normal weight. Oral health and nutritional
behaviors of children showed that 71.3% of them brushed their
teeth at least once a day and only 22% used dental floss. A
correlation was found between BMI and the rate of caries in
permanent teeth (P=0.046).

Conclusion: No statistically significant association was observed
between dmft/DMFT and BMI of children aged 6-12 years.
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asthma and 7 times higher than typhoid [3].

Considering the importance of oral health in
children, it is important to find factors affecting
it. Eating habits, body mass index (BMI), and
educational level and socioeconomic status of
the parents have been suggested as factors
affecting oral health [1,2]. Dental caries is the
most common oral
children with a prevalence 5 times higher than

infectious disease in

Based on the results of a national oral health
developmental program for primary school
students, the dmft (decayed, missing, and filled
primary teeth) score of under 6-year-old
children was 5.84 in 2016 [4]. Vargas and
colleagues reported the prevalence of dental
caries to be 27.4% in pre-school children, and
61% in 6-12-year-old children, and reported
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that dental caries caused problems in eating,
sleeping and learning of children [5]. Neglect in
treatment of dental caries leads to severe
toothache and can result in further problems
such as missing school days, family stress, and
missing work days by the parents [3,6].

Obesity in children and adolescents is a
serious dilemma in the 21st century and a
critical general health problem worldwide.
According to a report by the World Health
Organization, the global prevalence of obesity
and overweight in children increased from
2.4% in 1990 to 7.6% in 2010 (60% rise). In
2004, the national prevalence of obesity in
6-18-year-old males and females was 3.34
(range 3%-3.69%) and 3.50 (range 3.15%-
3.87%), respectively. In 2010, these values
increased to 13.58 (range 12.59%-14.63%),
and 7.68 (range 6.71%-8.72%), respectively. In
2012, these values further increased to 13.58
(range 12.59%- 14.63%), and 10.15 (9.27%-
11.09%), respectively [7].

The relationship of dental caries and BMI
has been assessed in different countries with
contradictory results. In some developed
countries, various meals and high consumption
of carbohydrates are known as the main causes
of obesity and dental caries, and the reverse is
true in some developing countries [1,6 ,8 ,9].
Dental caries is known as an etiologic factor for
malnutrition [6]. Evidence shows that most
obese children consume foods rich in fat and
carbohydrates instead of fruits and vegetables
[6,8,10]. Therefore, diet of obese children
might be a risk factor for obesity and dental
caries [11]. On the other hand, unhealthy
nutrition leads to weight loss, short height, and
eventual reduction of BMI [6]. Evidence shows
that underweight
malnutrition such as vitamin A, vitamin D,
calcium and phosphorous deficiency which can
adversely impact their tooth eruption and
morphology, and increase the risk of dental
caries [9]. Based on the existing controversy
regarding the relationship of dental caries and
BMI [1,6,8,9], and less attention paid to the re-

children usually have

lationship of underweight and caries, this study
aimed to assess the correlation of BMI and
dmft/DMFT in children aged 6-12 years.

Materials and Methods

This analytical study was
carried out on 300 children aged 6-12 years
who were selected among those referred to the
Dentistry and  Orthodontics
Departments of Tehran Islamic Azad University

descriptive

Pediatric

by simple random sampling. This study
was approved by the Ethics committee of
Tehran Medical Sciences, Islamic Azad

University (IRIAU.DENTAL.REC.1398.031).

After explaining the purpose of the study,
written consent was obtained from the parents,
and a questionnaire was filled out by the par-
ents which included information regarding age,
level of education, and occupation of the
parents, number of family members, medical
history, frequency of dental visits, oral and
dental health status, diet of child during infancy
period, and frequency of daily consumption of
sugary foods and drinks. The inclusion criteria
were minimum of 6 years of age and lack of any
systemic disease affecting the child's growth
such as diabetes mellitus, hyperthyroidism,
hypothyroidism, and renal disorders [11]. Oral
and dental examination was performed after a
light breakfast consisting of a piece of bread
and cheese and a glass of milk.

The children’s height was measured with a
2-meter wall mounted meter (Top Roll, China)
Children’s weight was
measured in kilograms with one decimal using
a calibrated digital scale (Ophogh, Iran) with
light clothes and without shoes. BMI was
calculated as weight in kilograms divided by
height in square meters [12]. The scale was
calibrated at the beginning of each working
day. According to the percentile chart by
gender presented by the Center for Disease
Control and Prevention [13], age is identified
on the longitudinal axis and BMI is identified
on the vertical axis. The intersection of these
two axes indicates the child’s position in the

without shoes.
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chart. Accordingly, the children were assigned
to four groups. The percentile above 95
indicated obesity, between 85 to 95 indicated
overweight, between 5 to 85 indicated normal
weight, and the percentile below 5 indicated
underweight. In this study, in order to increase
the accuracy of the procedure, the BMI
calculator presented by the Center for Disease
Control and Prevention was used [14].

Oral examination of children was carried
out based on the World Health Organization
(WHO) instructions [15]. Accordingly, children
rinsed their mouth with water and sat on
dental chair. Examination was done by using a
dental mirror, an explorer, disposable gloves,
and sterile gauze to dry teeth. Based on the
criteria presented by the WHO [16] current
caries was defined as soft surfaces or lost
enamel at the pits and fissures or smooth
surfaces. Teeth with restorations are also
included in this classification [13].

Decayed teeth, missing and filled primary
(dmft) and permanent teeth (DMFT) were
recorded and calculated [6].

To evaluate the
dmft/DMFT index and parents’ educational
level and income, oral health behavior, and
diet, the Pearson’s correlation coefficient was
used. To assess the variables of caries index
and BM], linear regression analysis with 95%
confidence interval was applied. P<0.05 was
considered significant. Data were analyzed by
SPSS version 25 (SPSS Inc,, IL, USA).

association between

Results
In this study, 168 (56%) girls and 132
(44%) boys were assessed. The results showed

that 71.3% of children brushed their teeth at
least once a day and 22% used dental floss.
Nearly half of children consumed sugary
snacks (chocolate, candy, etc.) twice a day
and a high percentage (77%) was breastfed
during infancy. About half of the parents had
academic education and most mothers (76.6%)
were housewives; 62% of fathers
categorized as low-income.

Of all children, 60.67% were normal weight,
11.34% were underweight, 15.33%
overweight, and 12.66% were obese. The mean
dmft was 4.66+3.39 and the mean DMFT was
1.44+1.57.

As shown in Table 1, the association
between BMI and dmft (P=0.383) and DMFT
(P=0.414) was not significant. A significant
correlation was only found between BMI and
the rate in permanent teeth
(P=0.046).

By an increase in age and in late mixed
dentition period, dmft significantly decreased
(P=0.000). Moreover, in children of the same
age, as the educational level of fathers
increased, dmft decreased (P=0.007). Higher
consumption of sugary snacks increased dmft
while increased frequency of toothbrushing
decreased dmft (P=0.000). Children who were
breastfed during infancy had lower dmft
(P=0.010). Contrary to the impact of age on
dmft, by increasing age, DMFT significantly
increased (P=0.000). Low income, unemployed
father (P=0.015), and higher number of
children increased DMFT. By improved oral
hygiene and increased frequency of tooth-
brushing and dental visits, DMFT significantly
decreased (P=0.012, Tables 2 and 3).

were

were

of caries

Table 1. Correlation coefficient of DMFT and dmft indices with BMI

DMFT F M D dmft f m d
Correlation coefficient 0.047 -0.041 -0.020  0.115* -0.051 0.062 -0.44  -0.087
BMI
P value 0.414 0.482 0.724 0.046 0.383 0.286 0.447 0.131
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Table 2. Effect of related factors on dmft

Non-standard Standard
coefficients coefficients T Significance level
B Standard error ]
Age -0.575 0.102 -0.306 -5.633 0.000
Father's education -0.471 0.174 -0.145 -2.703 0.007
Consumption of
sugary snacks 0.679 0.251 0.141 2.706 0.007
Brushing frequency -1.391 0.345 -0.214 -4.037 0.000
Infant feeding -0.749 0.290 -0.140 -2.586 0.010
Table 3. Effect of related factors on DMFT
Non-standard Standard
coefficients coefficients T Significance level
B Standard error B

Age 0.333 0.046 0.392 7.311 0.000

Father's occupation 0.349 0.142 0.129 2.453 0.015

Number of children 0.204 0.112 0.096 1.823 0.069

Brushing frequency -0.405 0.160 -0.138 -2.530 0.012

Frequency of dental
. -0.229 0.126 -0.099 -1.818 0.070
visits
Discussion age. In this study, the mean dmft was

Several factors are related to dental
caries such as genetic factors, type of diet,
toothbrushing, socioeconomic status of the
family, and overweight and obesity [17]. In
this study, a significant correlation
between dmft/DMFT index and BMI was
not observed (P=0.414 and P=0.383,
respectively). However, factors like age,
educational level, father’s income,
frequency of toothbrushing, sugary snack
consumption, and frequency of dental
visits affected the rate of caries.
Accordingly, the relationship of dental
caries and BMI was declined in this study.

By an increase in age and in late mixed
dentition period, dmft significantly
decreased but unlike the effect of age on
dmft, DMFT significantly increased with

4.66+3.39 which was in agreement with
the reported dmft in studies by Edalat and
colleagues (dmft=4.13+3.48) [2] and Malek
Mohammadi et al. (dmft=4.70£3.4) [6], in
other parts of Iran. Likewise, the mean
DMFT in the present study was 1.44+1.57,
which was similar to a study by Goodarzi et
al,, (1.03) in 2019 in Tehran [18].

In the current study, most children were
normal weight (60.67%) which was in
harmony with the results of previous
studies in other parts of Iran. As in studies
by Sadeghi and Roberts [19], Malek
Mohammadi et al,, [6] Bafti et al., [11] and
Bahrololoomi and colleagues [17] the
majority of children had a normal weight.

In this study, children who were
breastfed during infancy had a lower dmft.
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The results of a cross-sectional study by
Porhashemi et al. also indicated that type
of nutrition during the first 2 years of life
and technique of breastfeeding or bottle
feeding affected the occurrence of early
childhood caries [9].

Based on the findings of the present
study, by increased consumption of sugary
snacks, dmft increased while higher
frequency of toothbrushing decreased
dmft/DMFT. A cross-sectional study by
Bahroloolomi and colleagues showed that
consumption of cariogenic snacks and
frequency of toothbrushing had significant
effects on dental caries index [17].

In line with the present findings, de
Jong-Lenters and colleagues assessed the
relationship of dental carries and BMI in
230 children aged 5 to 8 years in Noord-
wijk (Netherlands). They did not find any
significant difference in dmft between the 2
groups of overweight and non-overweight
children [1]. Porhashemi and colleagues [9]
in a case-control study on the relationship
of childhood caries and BMI reported
results similar to the present findings and
found no significant difference in BMI be-
tween healthy children and those with
early childhood caries. Almerich-Torres
and colleagues did not indicate any link
between obesity and carries index [8].
Edalat et al. in their descriptive-cross-
sectional study in 2014 on 202 children did
not find a significant relationship between
dmft and height, weight, or BMI [2]. In
contrast, some studies found a relationship
between caries and BMI. Goodarzi and
colleagues evaluated 416 students aged
10-12 years in Tehran, and found a
significant association between dental
caries and BMI [18]. Malek Mohammadi
and colleagues also found a significant
correlation between BMI and dental caries
in 400 children aged 7 to 11 years in
Kerman, Iran [6]. The results of a

cross-sectional study by Bahrololoomi et al.
on 400 children aged 7 to 11 years in Yazd
indicated that 18% of children were
overweight or at risk of weight gain, and
the rate of dental caries index was
significantly higher in them than in other
children [17].

Some studies showed the inverse
correlation of BMI and dental caries which
was not in line with the present results.
Bafti and colleagues evaluated 1,482
children in Kerman and showed that BMI
had an inverse correlation with dmft index;
whereas, in children with normal weight,
the mean dmft was higher than that in
overweight children [11]. A recent study by
Cheng and colleagues in 2019, on more
than one million Chinese students with a
mean age of 10.5 years showed that
children with weight lower than normal,
had higher frequency of dental caries [20].
In 2016, Liang and colleagues in China
evaluated 32,461 children, and indicated
that higher BMI was correlated with lower
risk of dental caries, such that obese
children in their study had fewer carious
teeth [21]. Norberg et al. in Sweden found
similar results. However, obese or
overweight children did not have higher
frequency of dental caries compared with
others, but dental caries was more
prevalent in  underweight children
compared with normal weight children
[22].

Variations in the reported literature
could be due to differences in study designs
and populations. The population of the
present study comprised of children aged
6-12 years referred to two departments of
a dental school, and due to restrictions
caused by COVID-19, it was not possible to
assess children in other regions of Tehran.
In this study, equal number of boys and
girls were recruited to eliminate the effect
of gender. Moreover, in this study, in
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addition to the effect of obesity on dental
caries, the effect of underweight was
assessed as well. Application of WHO and
Center for Disease Control criteria
increased the accuracy of the present
results. The difference between the present
results and previous investigations could
be due to the diversity of age, geographical
location and also investigation of primary
or mixed dentition period in different
studies [6,11,17,21,22].

The results of studies that reported a
significant correlation between obesity and
dental caries should be carefully
interpreted since most of them have a
cross-sectional design, and a cause-and-
effect relationship cannot be established in
a cross-sectional design. In other words,
there is a chance that consumption of sugar
and sugary products increases both obesity
and risk of dental caries, and by a change to
a low-sugar diet, the BMI may return to
normal, but dental caries remains.
There is also a possibility that low values of
DMFT are associated with high values of
BM], depending on when the examinations
are performed [9]. This may particularly
occur in young age groups, because growth
and development and weight changes in
children happen quickly and overweight
and obesity can also be observed in them
following diet changes. For this reason, it is
necessary to control the diet and frequency
of intake of carbohydrates in children to
reduce the risk of dental caries in them [2].
Also, the role of confounding variables such
as diet, socioeconomic status, age, oral
hygiene status, and use of fluoride cannot
be ignored.

Cross-sectional design was a limitation
of this study, which does not allow to find a
cause-and-effect relationship. Moreover,
collected information was based on reports
by parents. Future studies are required to
assess the effect of weight loss on dental
caries in children and adolescents. Also,

further studies are recommended to assess
the relationship of BMI and dental caries in
a prospective (cohort) design.

Conclusion

A correlation between dmft/DMFT and BMI
in children was not observed in the present
study. Age, father’s income and educational
level, frequency of tooth brushing, frequency of
intake of sugary snacks, and also frequency of
dental visits affected the prevalence of dental
caries.
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