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Abstract

Background/Aim: The timing of a tooth's eruption can be affected by a
variety of factors. The nutritional status has an impact on the development
of a child’s body. The purpose of the study was to analyse the number of
children aged 6 to 9 in an Iragi Arab population who had erupted perma-
nent first molars and to examine how nutritional status affected the timing
and level of emergence.

Methods: A total of 330 boys and girls, in first grade elementary school,
made up the sample. First molars that had erupted were noted, along with
the level of the eruption. Each child's nutritional status was evaluated by
recording their height and weight and body mass index (BMI) value was
compared to the 2007 WHO reference.

Results: Girls had higher number of erupted molars than boys did and a
correlation between the number of erupted teeth and nutritional condition
existed, with a higher mean number of erupted molars in obese children.
Conclusion: BMI had an impact on the timing of the eruption of perma-
nent first molars, a result that was primarily observed in females.
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Introduction

Tooth eruption refers to the movement or change
in the position of the tooth from the depth of the
alveolar bone until it reaches occlusal contact
with an opposing and adjoining tooth. When the
crown of a tooth has formed completely the tooth
will the start its eruptive movement. The erup-
tion of a tooth is completed after about five years
from the time the crown formation is completed.!

The nutritional status of an individual can be re-
flected by the status of the oral cavity. Many fac-
tors that relate oral health conditions, nutrition-
al status and the general well-being have been
found. These include forces exerted by the vas-
cular tissues surrounding and beneath the root,
hormonal influences, the presence of a healthy
dental follicle, pressure from muscular action,

resorption of the alveolar crest, growth and de-
velopment of the alveolar bone and growth and
development of the periodontal membrane.?

Delay tooth eruption is applied when the appear-
ance of a tooth in the oral cavity at a time that
differs from norms set for various races, ethnici-
ties and sexes. It could be caused by local factors
or other factors. Gender, genetics, nutrition, so-
cioeconomic situation and others are a few of the
factors that might also delay or impact the erup-
tion of teeth.?

Nutrition refers to nutrients that the body utilis-
es to continue in development, maintenance and
repair. These substances are provided from food.
Anthropometric measurements include many
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methods that have been used to evaluate nutri-
tional status and provide knowledge on growth
and body composition. For the estimation of
underweight, stunting, wasting, or overweight
associated with a higher likelihood of having ad-
verse health effects, it is crucial to collect such
information.* Body mass index (BMI) is a metric
that has been utilised in dentistry, particularly in
research on the relation of obesity to dental car-
ies. It can be calculated counting the square root
of a person’s weight to height.®

Several studies were conducted in Iraq investi-
gating the nutritional status in relation to various
variable.®° Few were found that investigated the
teeth eruption status. In 2008, Gatta et al clari-
fied that tooth emergence is a process of growth
and therefore is related with other body process-
es, especially child’s weight and height.!* In 2013,
Hanoon et al discovered that malnourished chil-
dren had less permanent teeth erupted in the oral
cavity than children, who by height and weight,
were defined as well nourished.'? In 2016, Ahmed
and Al-Dahan® indicated that Iraqi children
showed differences in permanent tooth eruption
in comparison with studies carried previous to
their study. They stated that the malnutrition
children and adolescents showed late eruption of
teeth while in 2023, Hassan et al** described dif-
ferent results in that the timing if eruption was
not related to the feeding pattern nor the level of
growth hormone in saliva. Although their study
was on primary teeth eruption. Also, results seen
by Salim et al'® revealed that obese individuals
and overweight individuals showed eruption of
permanent teeth to be delayed in comparison to
normal weighing individuals.

These differences in results of previous studies,
especially those carried out in Iraqi populations,
have provoked the purpose of this study to count
the number of permanent first molar teeth that
had erupted in a sample of Iraqi children aged 6
to 9 and to assess the impact of nutritional status
on the timing and level of those teeth’s eruptions.

Methods

The sample size was calculated to be 330 chil-
dren (164 females and 166 males) using G power
3.0.10. The participating children ranged in age
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from 6 to 9, Iraqi Arabs and resided in Baghdad.
The Scientific Committee and the Central Ethical
Committee of the College of Dentistry at the Uni-
versity gave approval for this study. Parents of
the children accepted to participate in this study
were informed and provided their written con-
sent.

Examination of teeth

The examination was started by recording the
determined permanent teeth erupted in the oral
cavity. Then the level of eruption of permanent
first molars was evaluated while children were
standing and under the natural sunlight. Exam-
ination of teeth was carried out by the use of a
disposable dental mirror. The level of the erup-
tion was measured according to the criteria pre-
sented by Carvalho et al.'®

Criteria for the stage of a permanent first molar’s
eruption: Stage 0: Not erupted; Stage 1: Partial-
ly erupted occlusal surface; Stage 2: Fully erupt-
ed occlusal surface with less than 1/2 of crown
erupted; Stage 3: Fully erupted occlusal surface
with more than 1/2 of crown erupted; Stage 4:
Full occlusion.

Measurement of BMI

A computerised weighing scale was used to de-
termine the child’s weight. A regular measuring
tape that was mounted on the wall was used to
measure height. After taking off their shoes, the
youngster was instructed to stand up against the
measuring tape with their feet parallel to one
another. The BMI was calculated as individual’s
weight in kg divided by the square of their height
in m.

The height-for-age (HAZ), weight-for-height
(WHZ) and BMI indicator’s value was compared
to the 2007 WHO reference, chart for ages 5-18
years (z-scores). Four categories were defined:
underweight (thinness and severe thinness were
appointed to this category), normal weight, over-
weight and obese."

Statistical analysis

Data were entered into Microsoft Excel and IBM
SPSS Statistics version 26 was used for analysis.
Normality was assessed using the Shapiro-Wilk
test and significant differences were found if p <
0.05 between BMI groups.
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Results

A total of 164 girls and 166 boys (aged 6-9 years)
were recruited in this study. Among the 330 chil-
dren assessed, 22 (6.67 %) were underweight,
230 (69.69 %) were normal weight, 60 (18.18 %)
were overweightand 18 (5.45 %) were obese. The
association between gender and BMI was signifi-
cantly different (p < 0.05). Girls were more often
overweight and obese (38 and 10, respectively)
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Girls showed higher mean values (2.45 + 0.963) for
the molar eruption stage than boys (2.18 + 1.174)
and a t-test (t = 2.223) revealed that this differ-
ence was statistically significant (p = 0.027). Us-
ing Spearman correlation test, weak positive (p =
0.002) correlation was found between the stage
of tooth eruption and the nutritional status.
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Figure 1: Distribution of the sample according to body mass index (BMI) and gender

while boys were more often underweight and
normal weight (16 and 120, respectively) as seen
in Figure 1.

A significant difference was found when com-
paring the number of erupted teeth to the BMI
categories using the independent-samples Krus-
kal-Wallis test (p = 0.044). Using pairwise tests
the difference was found between the normal
and the obese as seen in Table 1 with the highest
mean of the erupted molar in obese children.

Table 1: Pairwise comparison of the number of erupted teeth
and body mass index (BMI) groups

There was no distinction between the left and
right sides. Children who were underweight were
shown to have a first molar eruption that was
later than the other. The average age and median
age at which mandibular and maxillary first mo-
lars erupted by BMI categories is shown in Table 2.

Statistically, no significant difference was found
in the eruption age between the mandibular and
maxillary molar (t=-0.228, p = 0.819) using t-test.
According to the age of the child, underweight

Table 2: Mean age of eruption of molars between body mass
index (BMI) groups

BMI groups X2 SE p-value
Normal-Underweight 14.563 15.360 0.343
Normal-Overweight -15.151 9.978 0.129
Normal-Obese -42.017 16.846 0.013*
Underweight-Overweight -0.588 17155 0.973
Underweight-Obese -27.455 21.875 0.209
Overweight-Obese -26.867 18.497 0.146

*Significant at p < 0.05; X? = Kruskal-Wallis test; SE: standard error;

BMI groups  Makxillary permanent Mandibular permanent
first molar (Age) first molar (Age)
Mean Median Mean Median
+SD (IQR) +SD (1QR)
Underweight 7.9 = 1.26 9.0(2.00 83+096  9.0(2.0)
Normal 7.3+0.96 71(1.3)  7.3+0.96 71(1.3)
Overweight 7.3 =1.00 71(1.2)  73+0.96 71(1.2)
Obese 6.7 = 0.36 70(04) 67=0.36 7.0 (0.4)

SD: standard deviation; IQR: interquartile range;
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Figure 2: Distribution of the sample according to body mass index (BMI) groups and age

children mostly were at nine years old children
(n = 12) while the normal category was mainly
6-7 years old children (n = 78 and 76, respective-
ly). The overweight and obese categories were at
seven years old (n = 26 and 14, respectively) as
seen in Figure 2. When comparing the nutritional
status between the age groups significant differ-
ence was found (p = 0.011). Using pairwise tests
the differences were found between the under-
weight and the other categories (Table 3).

Table 3: Comparison of age differences in body mass index
(BMI) groups

BMI groups X2 SE p-value
Obese-Normal 23.197 22.307 0.298
Obese-0verweight 38.100 24.493 0.120
Obese-Underweight 83.576 28.966 0.004*
Normal-Overweight -14.903 13.212 0.259
Normal-Underweight 60.379 20.339 0.003*
Overweight-Underweight 45.476 22.716 0.045*

SD: standard deviation; IQR: interquartile range; *Significant at p < 0.05;
X? = Kruskal-Wallis test; SE: standard error;

According to height for age z-score, children were
mostly in normal category and only 9 children
were in moderate stunting (3 girls, 6 boys). Sig-
nificant positive correlation (r = 0.4) between z
score for height and the stage of the erupted mo-
lar (p < 0.001) was found.

Discussion

BMI has been long utilised and depended on to
compare the anthropometric values of adults
and children. However, it refers to body fatness
in children.!® Due to its effect, studied previously,
on child’s intelligence, occlusion of primary and
permanent teeth, caries risk and the timing of
preventative and orthodontic intervention, per-
manent teeth erupt might be affected by nutri-
tional status.'* 2% These dental conditions put
a heavy financial strain on the medical system.
Therefore, research to study the variables af-
fecting the period of permanent tooth eruption is
very important for clinical personnel and public
health strategies.

There was significant difference in the number
of erupted permanent first molars between BMI
groups, with a higher mean among obese chil-
dren. These results support the earlier article
of Wong et al.?! As evident from the results, sig-
nificant sex differences were seen for BMI status
in the total sample. The higher number of over-
weight or obese children was in girls. This was in
contrast to Talwar and Airi,?? who stated in their
research that the malnourished were more in
girls than boys. However, their investigation was
carried out in areas where malnutrition in chil-
dren is a problem.
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Girls had more erupted first permanent molars
than boys. Teeth have been seen to emerge a little
earlier in girls than boys.? The reason for the ear-
lier eruption is unclear. Although it is thought to
be related to the difference in sexual maturation
of each sex at a specific age. This difference in this
study may be due to the finding that malnutrition
was more among boys. This result agreed with
that of the study done by Ahmed and Al-Dahan®?
and Laith and Al-Rawi.?* It disagreed with Reis et
al?® study which stated that girls are more prone
to delayed teeth eruption compared to boys.

In this study, the mean age of eruption of first
molars was found to have a statistically signifi-
cant difference between underweight, normal,
overweight and obese children who were cat-
egorised according to BMI status. This finding
agreed with Esan and Schepartz.?® The result of
this study showed children in the underweight
category showed delayed eruption patterns
while obese children had earlier eruption ages
compared with those with lower BMI status. Sim-
ilar observations were made by Reis et al?®> who
demonstrated that underweight children had
more than 4 times higher chance of presenting
delayed teeth eruption. Lack of important nutri-
ents and reduced growth hormones may have
been the factor that caused tooth eruption delay
in underweight children attributed to altered
tooth formation.?” Since the regulation of the hor-
mones and metabolic processes happens in adi-
pose tissue. Accumulation of adipose tissue leads
to hormonal changes in obese individuals, which
in turn accelerates the release of growth hor-
mones leading to the eruption of teeth accelera-
tion.?! A past study revealed dental development
was weakly related to nutritional status and
maturational status of children when compared
to genetic correlates. Genetic correlates are of a
reasonable order of magnitude and when studied
on monozygotic twin pairs, it was about as high
as theory would allow.?®

The likelihood of developing dental cavities, has
also had clinical significance. A tooth that has
erupted early will be in the oral cavity and ex-
posed to cariogenic substances for a longer peri-
od at a particular age. This in turn will increase
the susceptibility of the tooth to develop carious
lesions.? In order to organise programs that ef-
fectively prevent childhood caries, it is important
to consider the early tooth eruption in obese chil-
dren. On the other hand, this was conflicting with

169

Raghavan et al'® who stated obese children expe-
rienced delayed eruption and that the mean age
of eruption increased with increasing BMI.

The study was only carried out in a small area of
the country. As a result, the results of the current
study cannot be extended to the population of
Iraq. Further study on nutritional condition and
its major impact on delayed tooth eruption is sug-
gested by these findings.

Conclusion

BMI had an impact on the timing of the erup-
tion of permanent first molars, a result that
was primarily observed in females.
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