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ABSTRACT
Introduction: Dental age estimation is a very important procedure done to obtain a person’s age in various situations such
as during an unknown death, highly decomposed body etc. age estimation is an important identity of a person and it
shouldn't be exploited. Various methods are known, such as Cameriere, Demirjian, Nolla, Willems etc.
Aim: To estimate age of the upper left third molar using Willems method
Materials and method: Orthopantomogram was obtained and the age was estimated using the chart and the results were
tabulated. Data was analysed using spss software and the graphs were plotted.
Results and discussion: It was found that the mean of males was 1.82 and for the females it was found to be 1.80. The
standard deviation of the males and
Female staging was done and it was found to be 1.674 and 1.990 respectively. The association graph was also plotted and
the conclusion was made.
Conclusion: It was concluded that Willems method showed less discrepancy and it was found to be more accurate.
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INTRODUCTION

Age is the most essential factor to estimate a person’s
maturity. Personal identification is an essential factor in
forensic medicine and dentistry. Dental maturity often not
only depends on the eruption of the tooth but also the
space between the teeth and many more [1]. Age
estimation is the important factor in identification of a
person. Age estimation can be done using various
parameters. It is used in the wider range in forensic
medicine as it is used to identify not only the unknown
person but also in association with crimes and crime
scenes [2,3]. Dental aging seemed to be in two forms:
tooth mineralisation and tooth eruption pattern. The
definition of eruption is the emergence of teeth in the
gums rather than the bone. So this factor makes it
impossible to be considered. Different methods of dental
age estimation have been used widely such as Nollas’s,
Demirjian’s, modified Demirjian by Willems [2]. The third
molar eruption can be seen at the age between 12-25
years. Under the consideration of radiographs it can be
extended from 9-25 years since it involves the crown and
root development.
Kathleen in her study analysed the third molar of the
Hispanic population and estimated the dental age using
Dimirjian’s method and observed a statistically significant
increase. It was also observed that hispanian males reach
a faster developmental stage than hispanian females and

the maxillary molar reach faster development than 
mandibular molar [4]. The study conducted by 
Prabhakaran, used the previously done surveys to check 
the age estimation in the molars. Third molars are the 
unique teeth which have a unique pattern of development 
[5]. According to Indra Priyadarshini, orthopantomogram 
were collected from the patients of age 14-30 years and 
the assessment was done [6].
The present study was adopted to overcome the 
limitations such as the previous studies didn’t mainly 
concentrate on the upper left third molar in dental age 
estimation. Our team has extensive knowledge and 
research experience that has translate into high quality 
publications [7-26]. The aim of this study is to estimate the 
age of the upper left third molar using Willem’s method.

MATERIALS AND METHODS

100 digital orthopantomogram of the randomised 
controlled subjects were collected and categorized into 50 
males and 50 females. The age group was classified as 
10-10.9, 11-11.9, 12-12.9, 13-13.9, 14-14.9, 15-15.9, 
16-16.9, 17.17.9, 18-18.9, 19-19.9. The study was 
beforehand approved by the institutional review board of 
Saveetha dental college and ethical approval was obtained. 
The data samples collected were then uploaded in excel 
sheets along with age and tooth development staging. 
Willem’s staging was done to 1 to 8 which is the 
modification of A to H for our convenience purpose. The 
data collected and entered and are transported to SPSS 
software where the results were studied, analysed along 
with statistical significance, p-value and regression 
analysis.
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Figure 1: Original willems method, tooth 
developmental staging from A to H.

RESULTS

Results are explained in the Tables (Tables 1 to 2) and 
Figures 4 to 6.

Criteria Staging of male Staging of female

Standard deviation 1.674 1.99
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Figure 2: Modified willems method for tooth developmental 
staging W1 to W8.

Figure 3: Orthopantomogram with the chronological 
age 11 years showing the staging of 28 as stage W5.

Table 1: Mean standard deviation and standard deviation error of the tooth staging of 28 for both males and females. 
The standard deviation value of tooth staging of 28 was found to be for males, 1.674 and for females, 1.990. The mean 
value for male was found to be 1.82 and for females it was 1.80. The standard deviation error was found to be 0.237 
and for the females it was 0.281.

mean 1.82 1.8

Standard deviation error 0.237 0.281



Table 2: Showing the p-value of the staging and the chronological age of the males and females. It was 
found that the p-value of staging of teeth was found to be 0.275 and for the chronological age was found to 
be 0.029.

The staging of males and females The chronological age of males and females

P- value 0.275 0.029

Figure 4: The bar graph showing the tooth staging of
males. X-axis shows the tooth stages of 28 and Y-axis
shows the percentage of frequency of staging. The 8
stages of teeth were mentioned with the frequencies
of percentage.

Figure 5: the bar graph showing the tooth staging of
females of upper left molar (28). X-axis showing the
tooth staging of 28 of the females and Y-axis shows
the percentage of frequency of staging. The 8 stages
were mentioned with the frequencies of percentage.

Figure 6: The bar graph showing the association 
between the age group of the participants and the 
mean of dental staging done on the males and 
females. X-axis shows the age group of the 
participants and Y-axis shows the mean of the staging 
of the responses.

DISCUSSION

After obtaining the results, it can be seen that in Table 1, 
the standard deviation of the tooth staging of 28 of the 
males was found to be 1.674 and the tooth staging of 28 
of the females was found to be 1.990. The mean was also 
calculated for the tooth staging of 28 of males and 
females, it was found to be 1.82 and 1.80 respectively. 
The standard deviation error for tooth staging of 28 of 
the males was 0.237 and 0.281. Table 2 shows the p-
value of the staging of teeth and the p-value of 
chronological age of both males and females. It was found 
that the p-value of staging teeth (28) of both males and 
females was found to be 0.275 which can be seen to be 
statistically insignificant. The p-value of the chronological 
age of both males and females was found to be 0.029 
which is statistically significant. According to the tooth 
staging, there were 8 stages in total. From the 
observations made, graphs were plotted and the value 
was obtained. In figure 1, it was seen that stage 0 was 
found to be 20% and stage 1 was 28% stage 2 was 28%
stage 3 was 14% stage 4 was 4% stage 5 was 2%. The 
stage 6 was 0%; stage 7 was 2% and stage 8 was found to 
be 2%. The tooth staging of the females was seen in 
figure 2. The results found to be stage 0 was 22%, stage 1 
was 38%, stage 2 was 22%, stage 3 was 2%, stage 4 was 
6%, stage 5 was 0%, stage 6 was 6% and stage 7 was 0%
and stage 8 was 4%. The association graph was plotted 
between the tooth staging of 28 males and females and
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the chronological age. Figure 3 shows the tooth staging of
28 females and it was found to be 12.73% and the tooth
staging of the 28 males was found to be 7.27% from the
age 12-12.9 years, tooth staging of females was 14.55%
and tooth staging of males was 10.91% for age 14-14.9
years. Tooth staging 28 female and male was 27.27% was
the age 18-18.9 years.
The study conducted by Mani et al. was carried by taking
214 male and female participants and the cross sectional
study was carried out by taking random samples of the
orthopantomogram and then comparing the two
methods of dental age estimation taking one as Willems
and the other was Demirjian. The author found that the
results of Willems method were less overestimated when
compared to Demirjian method of dental age estimation
[27].
Galicƴ et al in his study evaluated the most accurate
method of estimating the dental age by taking 591 girls
and 498 boys by using 3 different dental age estimation
methods i.e. Cameriere method, haavikko method and
Willems method. It was found that the absolute accuracy
was least for the cameriere method then for haavikko
and Willems was highest. Hence it was said that the
cameriere method was most preferred and least was
Willems method of dental age estimation [28].
Franco et al. in their study took panoramic radiographs of
people and tried to estimate the age group by comparing
2 different dental age groups which were Willems and
Demirjian. The demirjian method showed greater
discrepancies when compared to Willems method. It was
also mentioned that both the methods had sometimes
seemed to be not giving the expected results but in
comparison, Willems method showed greater accuracy
and hence preferred [29,30].
Zhai in her study mentioned that 1004 samples were
used and the age was estimated using 2 methods,
Demirjian and Willems and the more accurate results
were obtained. It was found that the Demirjian method's
mean absolute error was 1.08 years and 1.22 years for
the Willems method. Hence he concluded that the
Demirjian method was more accurate in providing the
age [31].
The study conducted by Franco was taken up by Brazilian
children where the samples collected showed the
reliability of Willems method and the newly developed
Brazilian method of dental age estimation. The kappa and
the weighted kappa tests were performed to analyze the
inter and interdependence of the method. It was found
that the newly developed dental age seemed to be giving
similar results as Willems method [29]
The limitation of this study was that the sample size was
less and the criterion that was involved in this was
limited. To obtain a greater result, more sample size
should be taken and the wider criteria to be involved to
generalise the study.

CONCLUSION

Willems method of age estimation is widely used around
the world and its accuracy of age estimation on upper left
third molar 28 was done. From the results obtained, it
can be concluded that Willems method is preferred in
estimating age as there were less discrepancies and the
accuracy of the estimation of age was found to be closer.
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