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ABSTRACT

Introduction: Age estimation is an important area of forensic odontology and it has increased its importance in the past few
years. There are various methods in the estimation of dental age. Some of them are Atlas approaches, by the use of
radiographs, where the morphological distinct stages of mineralization of all the teeth are observed. The scoring method; it
was framed by Demirjian. In 2001, Willems et al. assessed the accuracy of Demirjian's method in Belgian Caucasian
population; this modified method calculated the overall maturity score by adding the adapted scores for the seven teeth in
the mandible which presented the result directly as the estimated age of the individual. This modification has been
evaluated among various populations and has been reported to be more accurate than the original Demirjian’s method.

Aim and objective: The aim of the study is to estimate the dental age in the maxillary right third molar (18) using Willem's
method.

Materials and methods: In our study, 100 OPGs were collected, out of which 50 were males and another 50 were females.
The OPGs collected were from the age group of 10 to 20 years. The population was divided into 10 groups. The study was
approved by an ethical clearance team. The data was collected along with actual age and dental age. Willems' method of
stage was used to determine the dental age. The staging in Williams’s method was modified from A to H to (i) to (viii) for
easy accessibility. The data was entered in SPSS (version 26.0) for statistical analysis. Descriptive analysis was performed.
Results: In this present study the data was derived and estimated with the SD value of 2.22 years in males and 3.89 years in
females. Chronological age shows statistically significant value (p=0.054), while tooth staging shows statistically
insignificant value (p=0.762).

Conclusion: Age estimation plays an important role in forensic, legal and criminal proceedings. In this study, significant
relation was found between estimated DA and CA and thus Willems method seems to be applicable in estimating age.

Key words: Age estimation, Willem's method, Maxillary right third molar, OPGs, South Indian Population, Innovative
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INTRODUCTION

Age estimation is an important area of forensic odontology
and it has been gaining increased importance in the past
few years. A person’s age can be estimated by the amount
of maturation of the various tissue systems [1].
Determining the age of an individual is an important
procedure in forensic sciences [2]. Estimating age from
teeth is considered to be reliable, as maturational events
associated with tooth formation are less variable [3].
Development of a third molar is the key stone as it's the
only tooth still in development by age 16. However,
previous findings show that the mineralization of the third
molar is a population-specific process. The development
and eruption of third molars does not seem to occur in

every ethnic group at the same age [4]. There are various
methods in the estimation of dental age. Some of them are
Atlas approaches, by the use of radiographs, where the
morphological distinct stages of mineralization of all the
teeth are observed [5]. Next is the scoring method; it was
framed by Demirjian. He tried to simplify chronological
age estimation and restricted the number of stages of
tooth development to 8 giving a score of “A” through “H".
He also confined the analysis to the 1st seven teeth in the
left quadrant [6]. In 2001, Willems et al. assessed the
accuracy of Demirjian's method in Belgian Caucasian
population. He modified the scoring system when a
significant overestimation was reported [7]. This modified
method calculated the overall maturity score by adding
the adapted scores for the seven teeth in the mandible
which presented the result directly as the estimated age of
the individual. This modification has been evaluated
among various populations and has been reported to be
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more accurate than the original Demirjian’s method [8].
The above two methods of age estimation are for
children.

In previous studies, age estimation was done using
Demirjian’s method between the age group of 13 to 23
years in mandibular molar and concluded that there was
a strong relation between dental and chronological age

(91

In another study, 332 subjects participated, and
their OPGs were taken, and age was calculated using
Willem’s method in the mandibular molar. The study
showed significant relation between DA and CA [10].

According to Temitope Ayodeji Esan et al, more
precise estimation of CA in different populations was
estimated using Willem’s method, while Demirjian’s
method has a broad application in terms of
determining maturity scores [11].

In a previous research, the sample size was
60 and ranging from 6-16 years was
taken and orthopantomography of all the patients
was made.

The DA was found out to be less than the actual
CA of the sample, hence there seems to be an
underestimation.

A dental growth lag is seen in the Chitwan
population [12]. Our team has extensive knowledge
and research experience that has translate into
high quality publications [13-32].

The aim of the study is to estimate the dental age
in the maxillary right third molar using Willem's
method.

MATERIAL AND METHODS

In our study, 100 OPGs were collected, out of which 50
were males and another 50 were females.

The OPGs collected were from the age group of 10 to 20
years. The population was divided into 10 groups,
10-10.9, 11-11.9, 12-12.9, 13-13.9, 14-149, 15-15.9,
16-16.9, 17-17.9,18-18.9 and 19-19.9 years of age.

The study is approved by the ethical clearance team.
The data was collected along with actual age and dental
age. Willems' method of stage was used to determine the
dental age.

The staging in Willems' method was modified from A to H
(Figure 1) to (i) to (viii) (Figure 2) for easy
accessibility.

The data was entered in SPSS (version 26.0) for statistical
analysis. Descriptive analysis was performed (Figure 3).
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Figure 1: Original Willem’s method of tooth
development.
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Figure 2: Modified Willem’s method of tooth
development staging [(i to viii) for easy substitution].

Figure 3: In this Orthopantomogram (OPG), the tooth
number 18 shows staging number 8.
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RESULTS

This study took the sample size to be 100 OPGs amongst
which 50 were females and 50 males.

The mean chronological age of 50 male samples are
14.8, while the mean estimated age of 50 male samples
are 4.12 (Figure 5).

The difference that has been found between the actual
chronological age and the estimated tooth staging of male
population is statistically significant with a p value <0.05

(0.05) (Table 2). The mean chronological age of 50 female
samples are 14.82, while the mean estimated age of 50
female samples are 4.42 (Figure 4). The difference that
has been found between the actual chronological age and
the estimated tooth staging of the female population is
statistically insignificant (0.762). The standard mean
error of male population is 0.354 and the female
population is 0.335. (Table 1). The association between
tooth developmental stages and age group was
graphically represented (Figure 6, 7). In the age group of
18-18.9 years, male population had more staging
accuracy than females.

Table 1: Table shows the mean, standard deviation and standard mean error of tooth staging of male and female

population.
Tooth staging
Mean SD Std. Mean error
MALE 4.12 2.5042 0354
FEMALE 4.42 236548 0.335
Table 2: Table shows the P-value of male and female population.
Male Female
P-Value 0.054 0.762

TOOTH 18 STAGING FEMALE

Percent

2.00

3.00 4.00

5.00 6.00
TOOTH 18 STAGING FEMALE

Figure 4: The graph depicts the tooth staging of the
female population. X-axis represents tooth staging in
females and Y-axis represents percentage. The mean
chronological age of 50 female samples is 14.82,
while the mean estimated age of 50 female samples
are 4.42.

TOOTH 18 STAGING MALE

Percent

3.00
TOOTH 18 STAGING MALE

4.00 5.00

Figure 5: The graph depicts the tooth staging of male
population. X-axis represents tooth staging in males
and Y-axis represents percentage. The mean
chronological ages of 50 male samples are 14.8, while
the mean estimated age of 50 male samples are 4.12
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IM staging male
I staging female
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Figure 6: Association graph between age group of the
sample population and tooth developmental stage. X-
axis represents age and Y-axis represents the mean.
Dark blue color denotes tooth staging in males and
dark green colour denotes tooth staging in females.
In the age group of 18-18.9 years, male population
had more staging accuracy than females.
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Figure 7: The bar graph represents the mean and
staging of chronological age. The mean and standard
deviation of male is 4.1200 and 2.50420 respectively.
The mean and standard deviation of females is
4.4200 and 2.36548 respectively.

DISCUSSION

Developing teeth in radiographs are frequently used to
assess dental maturity and estimate age. Age estimation
has become increasingly important to determine the age
of living individuals. Identification of age is very
important for a variety of reasons, including identifying
criminal and legal responsibility, determining the
emotional support needed for the victim of a sexual
assault and for many other social events such as a birth
certificate, marriage, beginning a job, joining the army,
and retirement [33]. Dental development is viewed as a
more reliable gauge for assessing the age of children and
juveniles in forensic and anthropological contexts [34].
The evaluation of mineralization from OPGs is the most
suitable method for age estimation using teeth because a
single radiograph gives the complete developmental

status of dentition. Digital OPGs were used as the images
can be magnified to make analysis easier.

In the present study, the age group was divided into 10
groups of 10-10.9 to 18-18.9. This is in accordance with a
previous study by Abirami Arthanari et al, where 200
OPGs were taken and a similar age group division was
done [35]. In the present study, 4.12 + 2.50 years was the
age of males and 4.42 * 2.36 years was the age of females.
In a previous study, the Willems method reduces the
average overestimation, with 0.36 years for boys and
0.02 years for girls. The age group of 15 years was more
in males and the age group of 13 and 15 was more in the
female population. In our study, the staging number 4
shows a higher proportion in both the population. It
signifies that the crown formation is complete till the
dentino-enamel junction. Errors in age estimation are
smaller in every age group with the Willems method [36].
Moreover, previous studies have failed to consider the
tooth as a whole [37]. The results of this study reveal that
Willems’s method is more related to the actual age, prone
to overestimation but still the best of all methods studied
[38].

The “P” value is representative of Pearson's correlation
coefficient of dental age and chronological age. The “P”
value was 0.054 in males and 0.762 in females, thus
suggesting a strong positive correlation between
chronological age and dental age of observed samples in
males (P < 0.05) and a non-significant correlation in
females (P <« 0.05). This finding was similar to the
findings of Maber et al [39] and Mani et al [40] which
reported higher accuracy of Willems method among
males than females. The differences in dental maturation
between male and female populations that might cause
significant mean age differences are more visible in the
male population, whereas females experience an earlier
growth spurt phase than males. The growth spurt phase
in females occurs in early birth periods, 6 until 7 years,
and 12 to 14 years old. Some literature has discussed that
the mean difference of the onset of a pubertal growth
spurt in males and females is about 2 years earlier for
girls [41]. However, sexual dimorphism in developmental
pace takes place around the completion of the tooth
crown and prolongs to increase during the stage of root
formation. These findings suggest that tooth formation
follows the pattern of general growth and may be
affected by hormonal changes [42]. The limitations of the
study are small population size and not finding the dental
age of the population.

CONCLUSION

Age estimation plays an important role in forensic, legal
and social issues. When Williams method of age
estimation has been applied to South Indians,
underestimation of age was noted leading to delayed
dental maturity. In this study, a significant relation was
found between estimated DA and CA among male
population than females and thus the Williams method
seems to be applicable in estimating age in the South
Indian population. As no published data is available
regarding the application of Williams method in selected
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populations, this paper provides an insight in using
Williams method in South Indians for estimating mean
and standard deviation of the given population. Further
studies to formulate an equation where SD can be applied
to find the dental age should be carried out.
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