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The present study aimed to compare the two dental age (DA) estimation methods of Cameriere and Demirjian among 6-14 year-old
children in Tehran in 2017-2018. This cross-sectional analytical study involved 306 panoramic images from 153 girls and 153 boys.
The DA of participants was estimated by Cameriere’s and Demirjian’s methods. The data were statistically analyzed by the paired
sample t-test, repeated measures ANOVA, and the independent t-test. Finally, a formula suitable for Iranian society was developed
based on the results of regression analysis. The mean age estimation error was +0.89 years for Demirjian’s method (+0.86 in boys and
+0.93 in girls) and -0.20 years for Cameriere’s method (-0.20 in boys and -0.10 in girls). There was a significant difference between
the DA calculated by Cameriere’s and Demirjian’s methods and the chronological age. There was no significant difference between
Cameriere’s and Demirjian’s methods in this context. The formula developed in this study could estimate the age of participants with
an accuracy of above +0.008 (+0.009 in boys and +0.006 in girls). However, the results indicated no significant difference between
the proposed formula and Cameriere’s method in the accuracy of age estimation.The accuracy of Cameriere’s method was higher
than that of Demirjian’s method, but the formula proposed for Iranian society was more accurate than both of them. The Cameriere

method underestimated and the Demirjian method overestimated the age.
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Age estimation plays a major role in the diagnosis of
endocrine problems 1, forensic dentistry, pediatric dentistry,
and orthodontic treatment plans. Age estimation is used
by orthodontists in specific orthodontic treatments and by
pediatricians for evaluating teeth evolution (increased or
decreased) in children with specific diseases. (Feijoo et al
2012, Butti, etal. 2009, Koshy and Tandon 1998, Hauk et
al 2001, Graber etal 2012). Time plays an important role
in the success of orthodontic treatment. Estimation of DA
and skeletal age can help physicians determine the right
time to begin treatments. Although there are skeletal and
sexual indicators to determine growth rate, dental indicators
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are more commonly used for this purpose because they are
less affected by nutritional and endocrine status, especially
in children and adolescents, (Mani et al 2008, Molina et al
2020).

It has been shown that there is a relationship between
dental calcification stages and skeletal development. DA
is determined through Andrade et al (2019) methods: (1)
assessing teeth growth in the oral cavity, and 2) examining
tooth formation stages in X-rays. The first method is limited
to children who haven't reached mixed dentition, and is
affected by factors like premature tooth loss, ankylosis,
or dental arch stenosis. Consequently, the second method
is preferred for its broader applicability and reliability,
(Baccetti et al 2005, Andrade et al 2019).

Developed in 1973, Demirjian’s method is one of the most
widely used methods in measuring dental development.
Demirjian etal (1973) studied 7 permanent teeth on the left



side of the mandible from 2928 panoramic radiographs of
3-16-years-old Canadian-French people and then developed
a table of indicators and a conversion table. To solve the
previous problems, Demirjian et al. (1973) increased the
number of samples to 2047 boys and 2349 girls. They
classified the course of dental development (from dental
bud to completion) under 8 stages named A through H, (
Demirjian and Goldstein 1976). Cameriere et al. (2006)
proposed a novel age estimation method based on their
study of 213 boys and 242 girls in Italy, which aimed
to determine age by examining the relationship between
age and the diameter of dental apices. The studies have
shown that the age estimated by this method is very close
to chronological age, (Rai et al 2006, Camerie et al 2007,
2008).

Figure 1: Stages of dental development by Demirjian’s

method
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Figure 2: Measurement of dental length and width in
Cameriere’s metho

Scatter plot 1: Estimation error of Demirjian’s method
compared to chronological age in boys
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According to the literature, the course of dental development
varies in different populations (even between different cities
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of a country) at different times. 16 These differences may
be attributed to genetic or environmental factors such
as socioeconomic status, nutrition, diet, and lifestyle or
changes that occur over time in populations, (Marjatta et al
1988, Leurs et al 2005).The purpose of the present study was
to compare dental age (DA) estimated through Cameriere’s
and Demirjian’s methods with chronological age within the
population aged 6-14 years in Tehran during 2017-2018.
Additionally, the study aimed to develop a formula for this
specific population using a regression equation.

Scatter plot 2: Estimation error of Demirjian’s method
compared to chronological age in girls
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Scatter plot 3: Estimation error of Cameriere's method
compared to chronological age in boys
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MATERIAL AND METHODS

In this study, 306 panoramic radiographs of 6-14-years-
old patients were collected from 4 oral and maxillofacial
imaging centers in Tehran. The images were taken from
March 2017 to June 2018. The inclusion criteria were
as follows: Patients without developmental defects and
systemic diseases affecting the growth. Panoramic images
of high quality without any distortion. Patients with no
missing teeth. Patients with a known date of birth. Lack
of environmental factors affecting calcification such as
inflammation or injury at the site. To begin, the chronological
age of participants was determined by subtracting the
radiography date from their date of birth, recorded with
precision to two decimal places. Then participants were
categorized into nine age groups, each spanning a one-year
interval, with an equal number of participants across all age
groups and both genders. Digital radiographs were taken
using Cranex D (Finland, Helsinky, Sordex) and Planmeca
(Finland, Helsinky, Planmeca).
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Demirjian’s method for age estimation was performed by 3
persons (two trained senior dental students and an oral and
maxillofacial radiologist). In case of disagreement between
the two observers, the radiologist’s opinion was recorded as
DA.According to Demirjian’s method, 7 permanent teeth
on the left side of the mandible were evaluated based on
the course of dental development, which will be explained
below (Figure 1). Then the table of indicators was used to
give a number to each tooth considering its developmental
stage (Table 1).

Finally, the 7 numbers obtained were added up to calculate
the total maturity score, which ranges between 0 and 100.
This score was converted into DA using the relevant tables
and then compared with chronological age. To determine
the error rate of Demirjian’s age estimation method, the
obtained DA was subtracted from chronological age. If DA
was greater than chronological age, the values were reported
with a positive mark. Otherwise, they were recorded with
a negative mark.To estimate DA by Cameriere’s method,
images were opened in Adobe Photoshop-2018 to match
them in terms of size and resolution.

All images were observed and evaluated in a 13.3-inch
screen MacBook Air 2017 (1440 x 900) and Intel HD
Graphics MB 1536, 6000 graphics. Then the images
were measured by two observers. In case of significant
disagreement, the measurement was repeated by a
radiologist. In Cameriere’s method, the 7 permanent teeth
on the left side of the mandible were measured as explained
in the following formula:

Age=8.971+0.375g+1.631 X, +0.674 N-1.034S-0.176 N.S

In single-rooted teeth (A, i=1...5), the distance between
the inner wall of open-apex teeth was measured. In multi-
rooted teeth, the mean distance between the inner walls of
both roots (A, i=6,7) was separately calculated, and added
up and then the length of the teeth was measured.

To neutralize the effects of magnification and X-ray angle,
the dimensions were normalized by dividing them by
the length of the tooth (L, i=1...7) (X, = A/L, = 1...7).
Moreover, the number of fully developed closed-apex teeth
in each participant was counted and recorded as NO.

Finally, the normalized sum of the number of open-apex
teeth (X.), the number of open-apex teeth (S), the number
of closed-apex teeth (NO), and gender (0 for girls and
1 for boys) were inserted into SPSS.To estimate age by
Cameriere’s method, all variables (NO, SNO, g, X, X.. X))
were defined and put in formulas proposed by Cameriere
for Italian society. The obtained figure was subtracted from
chronological age to calculate the estimation error.Based
on the estimation error of Cameriere’s method, a formula
was developed for Iranian society. To this end, a regression
equation was considered with age as the dependent variable
and NO, SNO, S, X. X, and gender as independent
variables. According to stepwise regression, variables NO,
X,, X,, X7, SN0, and gender remained in the model, and
the following regression line equation was obtained: Age =

9.309 +0.636 g - 3.852 X, —2.505 X, - 1.007 X_ + 0.664
N -0.265 SNO

To reduce estimation error, the observers were unaware
of the participants’ age in both methods. In addition,
the chronological age of participants was obtained by
subtracting the radiography date from the date of birth.

Data analysis: Statistical analyses were performed in SPSS
24. Repeated measures ANOVA and the independent t-test
were employed to compare the two studied methods in
terms of the absolute value of estimation error and compare
the absolute value of estimation error in girls and boys,
respectively. Also, the DA obtained from Cameriere’s and
Demirjian’s methods was compared with chronological
age (overestimation or underestimation) by the paired
sample t-test. *Demirjian. error: Demirjian’s method error
/ ** Demirjian.error.abs: absolute value of Demirjian’s
method error,*Cameriere. error: Cameriere’s method error
/ ** Cameriere.error.abs: absolute value of Cameriere’s
method error.

The research involved the analysis of 306 panoramic
images, comprising 153 girls and 153 boys aged between
6 and 14 years. The participants were divided into different
age groups, each spanning a one-year interval, with each
age group consisting of 17 boys and 17 girls.

The results of repeated measures ANOVA for investigating
the accuracy of Cameriere’s and Demirjian’s methods in
the estimation of participants’ chronological age are shown
in Table 2. As shown in Table 2, Demirjian’s method
overestimated chronological age by 0.89 years, on average
(0.86 in boys and 0.92 in girls). The absolute value of the
mean estimation error for this method was 1.12 years (1.15
in boys and 1.09 in girls). Furthermore, Table 2 indicates
that Cameriere’s method underestimated chronological age
by 0.20 years, on average (0.29 in boys and 0.10 in girls).
The absolute value of the mean estimation error for this
method was 0.75 years (0.79 in boys and 0.71 in girls).

Table 3 presents the results of the paired sample t-test to
investigate the degree of overestimation or underestimation
of age by Cameriere’s and Demirjian’s methods. The
results showed that the DA estimated by both Cameriere’s
and Demirjian’s methods was significantly different from
chronological age (p>0.05). The results obtained from the
formula proposed in this study are shown in Table 4. Based
on Table 4, our formula underestimated chronological age
by 0.0008 years, on average (0.0009 in boys and 0.0006
in girls). The absolute value of the mean estimation error
for this formula was 0.71 years (0.76 in boys and 0.67 in
girls).

Table 5 shows the results of comparing Cameriere’s and
Demirjian’s methods and our formula in terms of mean
error and their absolute values for both boys and girls.
Based on this table, the highest and the lowest estimate
errors were related to Demirjian’s method in boys and the
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formula developed in this study in girls, respectively. The
highest accuracy of Demirjian’s method and Cameriere’s
method was observed in the age group 8-9 years and age
group 7-8 years in both sexes, respectively. Moreover, the
highest accuracy of the formula developed in this study was
related to the age group 6-7 years in boys and 7-8 years
in girls. The three above-mentioned methods have been
compared with each other in the estimation error in scatter
plots 1 through 6.

Scatter plot 4: Estimation error of Cameriere's method
compared to chronological age in girls
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Scatter plot 5: Estimation error of Mohammadi's( proposed
formula) method compared to chronological age in boys
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Scatter plot 6: Estimation error of Mohammadi's( proposed
formula) method compared to chronological age in girls
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When the absolute values of the estimation error of the
three methods are compared, it can be concluded that there
is a significant difference between Cameriere’s method and
Demirjian’s method (p<0.05) and also between the formula
developed in this study and Demirjian’s method (p<0.05).
By contrast, there was no significant difference between the
formula developed in this study and Cameriere’s method in
this regard (p>0.05). The results of the independent t-test
indicated no significant difference between boys and girls

Mohammadi et al.,

in terms of the absolute value of the estimation error of all
methods (p>0.05).

Various methods with different accuracies have been
proposed to evaluate the evolution of dental structure, such
as Demirjian, Cameriere, Smith, Willems, and Haavikko,
(Demirjan et al 1973, Cameriere, et al 2008, Haayiikko
1974 Smith 1991).

This study aimed to investigate the accuracy of Cameriere’s
and Demirjian’s methods in DA estimation from panoramic
radiographic images in the Iranian population and to propose
a formula suitable for Iranian society. The results showed
that the DA estimated by both Cameriere’s and Demirjian’s
methods was significantly different from chronological
age in the studied Iranian population (p<0.05). The results
also indicated that the estimation error of Demirjian’s
method was higher than that of Cameriere’s method. The
mean absolute value of estimation error was 1.1 years in
Demirjian’s method and 0.7 in Cameriere’s method. The
estimation error of both methods was observed in both
genders and all age groups (p<0.05).

Demirjian’s method overestimated DA in both genders and
all age groups, whereas Cameriere’s method underestimated
DA in all age groups of girls but overestimated in the age
group 6-10 years. Cameriere’s method followed no specific
pattern, as it overestimated DA in age groups 6, 7, and 10
years but underestimated DA in other age groups.

Previous studies have reported that the estimation error of
Demirjian’s method compared to chronological age ranged
between 0.13 and 0.97 years in girls and between 0.09
and 0.98 years in boys, ( Grover et al 2011, Sakhdari, et
al 2015, Wolf et al 2016, Pinchi et al 2016, Apaydeen et
al 2018, Ginzelova et al. 2015, Mohanty et al 2019, Ali
etal 2019).

However, some studies have shown that Demirjian’s
method underestimates DA, (Algadi et al 2019, Lan et al
2019), as it ranges between 0.15 and 1.03 years in girls and
between 0.04 and 0.89 years in boys (Table 6). It seems
that the results of DA estimation by Demirjian’s method
do not follow a clear pattern in different populations.
Most studies conducted on Demirjian’s method in Iran
reported that this method overestimates DA compared to
chronological age, Javadinejad, 2015, Shaeikhi et al 2019),
the latter conducted two similar studies on children aged
5-16 years in Babol and Rasht. Their results demonstrated
that Demirjian’s method underestimated DA by 0.04 years
in Babol but overestimated DA by 0.02 years in Rasht
compared to chronological age, (Shaeikhi et al 2012,2013).
This discrepancy can be attributed to ethnic, environmental,
nutritional, and socioeconomic differences as well as
differences in sample size and statistical analysis.

After Cameriere carried out a study on a large European
population and developed a formula for DA estimation
in 2006, different studies reported different results of age
estimation by this method. 15, 22-24, 39, 42 Cameriere
(2006) stated that the accuracy of his method was -0.11
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years 12. In the present study, the mean accuracy of
Cameriere’s method in age estimation was obtained at -0.20
years (-0.11 years in girls and -0.29 in boys). Various studies
have shown that the estimation error of Cameriere’s method

is less than that of chronological age. These studies have
reported that the estimation error of Cameriere’s method
ranges between 0.08 and 0.96 years in girls and between
0.07 and 1.07 years in boys, (El Bakery 2010, Kumaresan
2014), (Table 6).

Table 1: Dental indices in each stage for girls and boys

Tooth A B
Boys 2™ molar 0.18 | 048
15 molar - -
2" premolar 0.08 | 0.05
15 premolar 0.15 | 0.56
Canine - -
Lateral incisor - -
Central incisor - -
Girls 2% molar 0.14 | 0.11
1t molar - -
2" premolar -0.19 | 0.01
15 premolar -0.95 | -0.15

Canine - -
Lateral incisor - -

Central incisor - -

C D E F G H
0.71 0.8 1.31 2 248 1417

- 0.69 | 1.14 1.6 1.95 215
0.12 | 027 | 033 | 045 0.4 1.15
0.75 | 1.11 | 1.48 |2.03 | 243 |2.83

- 0.04 | 031 | 047 | 1.09 1.9
0.55 | 063 | 074 | 1.08 | 1.32 |1.64
1.68 | 1.49 1.5 1.86 | 2.07 |2.19
021 | 032 | 0.66 | 1.28 | 2.09 |4.04

- 0.62 0.9 1.56 | 1.82 221
027 | 0.17 | 035 | 035 | 0.55 |1.51
0.16 | 0.41 0.6 1.27 | 1.58 | 2.19
0.6 054 | 062 |1.08 | 1.72 2

- 029 | 032 |049 | 0.79 0.9
1.83 | 2.19 | 234 | 282 | 319 |3.14

Table 2: Mean, standard deviation, maximum, and minimum estimation error and

their absolute values for Cameriere’s and Demirjian’s methods

Number | Minimum | Maximum | Mean | Std. Deviation
Demirjian.error* 306 -2.10 3.43 0.8971 0.99261
Demirjian.error.abs**| 306 0.03 343 1.1235 0.72537
Cameriere.error* 306 -5.08 1.99 -0.2017 0.96282
Cameriere.error.abs* 306 0.00 5.08 0.7554 0.62869

Table 3: Results of the paired sample t-test for determining the overestimation or

underestimation of age by Cameriere’s and Demirjian’s methods and their p-values

Mean Std. Deviation | Std. Error Mean 95% Confidence Interval | df | Sig. (2-tailed)
of the Difference
Lower Upper
camereiere.age -0.20165 0.96282 0.05504 -0.30996 | -0.09334 305 0.000
- chronological.age
demirjian.age 0.89706 0.99261 0.05674 0.78540 | 1.00872 305 0.000

- chronological.age

It can be stated that previous studies have reported different
accuracies for Cameriere’s and Demirjian’s methods;
some studies have shown that Demirjian’s method is more
accurate than Cameriere’s method, (Wolfet al 2016, Pinchi
et al 2012, Timmins et al 2011), whereas other studies,
like the present study, concluded that Cameriere’s method

is more accurate, (Timmins et al (2011), Javadidenaj
2015).

Some studies have stated that the accuracy of Cameriere’s
or Demirjian’s methods is higher in a certain age group. For
example, (Bagherpour et al. 2010, and Javadinejad et al.
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2015, and Timmins et al 2011) showed that the accuracy
of Demirjian’s method was higher in age groups 9-13,
6-11, and 16 years, respectively. Timmins et al. (2011)
also reported that Demirjian’s method was more accurate
for older ages. This discrepancy may be attributed to
racial, socioeconomic, and nutritional differences as well

as differences in sample size.A comparison of the absolute
values of the mean estimation error in this study showed that
the highest accuracy of Demirjian’s method was observed
in age groups 8-9 and then 7-8 years in both genders and
the highest accuracy of Cameriere’s method was related to
the age group 7-8 years in both genders.

Table 4: Mean, standard deviation, maximum, and minimum

estimation error of the proposed formula

Number
Our Method.error* 306
ABS .error. 306

Our Method**

-3.50
0.00

Minimum | Maximum | Mean | Std. Deviation

2.39
3.50

0.0008
0.7193

0.91146
0.55829

* Our Method.error: estimation error of the formula proposed in this study **ABS.error.

Our Method absolute value of estimation error of the formula proposed in this study.

Table 5: Mean, standard deviation, maximum, and minimum estimation error of Cameriere’s and Demirjian’s methods
and the formula proposed in this study and their absolute values for both boys and girls for a number of 153

Girls
Minimum | Maximum

demirjian.error -1.95 343 0.9291
demirjian.error.abs 0.03 3.43 1.0920
error.Our Method -3.50 2.04 0.0006
ABS.error.Our 0.00 3.50 0.6744
Method

Cameriere.error -3.58 1.88 -0.1080
Cameriere.error.abs 0.00 3.58 0.7170

The accuracy of Cameriere’s method in different age groups
has been measured in different studies, (Galic et al 2010,
Javadinejad et al. 2015, da Luz et al (2019). Consistent
with the findings of the present study, Javadinejad et al.
(2015) reported that Cameriere’s method was more accurate
in girls aged 6-11 years and boys aged 6-12 years.

In addition, Da Luz et al. (2019), Golsahi et al. (2015) and
Rivera et al. (2017), showed that the highest accuracy of
Cameriere’s method was observed in people aged 8, 9, and
13 years, respectively. Galic et al. (2010) stated that the
highest accuracy of Cameriere’s method was related to the
age of 15 years in boys and 12 years in girls, (Galic et al
2010). Available studies have reported that DA of boys is
higher than girls in children aged under 8.5 years, whereas
dental development is faster in girls in children aged 9-12
years. This can be attributed to the fact that girls reach
puberty at this age, (Feijoo 2012, Halilah 2018).

In this study, the DA of boys aged under 9 years was about
0.2 years more than DA of girls of the same age. By contrast,
the DA of girls was more than boys by 0.45 and 0.53 years
in children aged 10 and 11 years, respectively. However,
these differences were not statistically significant.

Mean | Std. Deviation | Minimum | Maximum

Boys
Mean | Std. Deviation

0.93254 -2.10 3.23 0.8650 1.05135
0.73355 0.03 3.23 1.1550 0.71813
0.87000 -2.75 2.39 0.0009 0.95398
0.54690 0.03 2.75 0.7642 0.56769
0.89360 -5.08 1.99 -0.2953 1.02174
0.54110 0.01 5.08 0.7939 0.70522

Previous studies have generally reported that both
Cameriere’s and Demirjian’s methods underestimate DA at
older ages and overestimate DA at younger ages, (Liversidge
2010 Guo et al (2014). There are various reasons for DA
underestimation at older ages. One of the main reasons is
that all teeth have developed and there are a few teeth with
non-developed roots or lately-developed roots in children
of'this age group. The number of developing teeth decreases
as people grow older, and only the third molar remains non-
developed by the age of 14 years, Liversidge 2010).

One of the reasons for the different results in different
studies is the choice of different age ranges. According
to available radiology references, since surgical and
orthodontic treatments are not usually recommended in
patients aged under 6 years (except for emergency cases), it
is preferable to perform radiology and treatment at the same
time, (White and Pharaoh 2014). When the apex of the distal
root of the second molar is closed in children, the course of
dental development is considered to be accomplished. Since
the third molar is not investigated in most methods of DA
estimation for children, these methods select the age of 14
years as the end of the studied age range. In the present
study, the age range of participants was 6-14 years.

BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS

DENTAL AGE ASSESSMENT USING DEMIRJIAN 78



However, the findings of previous studies suggest that
Demirjian’s method can be used for age estimation before
puberty. Accordingly, if the second molar, canine, and the
first premolar teeth are at F, F, and E stages, respectively, it
can be stated that one is in the pre-pubertal phase (equivalent

to phases CS1 and CS2 in cervical vertebrae cervical
maturation). When vertebral and dental development phases
are compared, it can be also concluded that girls reach
puberty at the age of 12 years, which is equivalent to Stage
G in the second premolar, (Tafakhori et al 2016).

Table 6: A summary of previous studies conducted about the accuracy of Cameriere’s and Demirjian’s methods

Author(s)
Year of Country Accuracy of Accuracy of Accuracy of Accuracy of
publication Demirjian’s Demirjian’s Cameriere’s Cameriere’s
method method method method
in girls in boys in girls in boys
Rozylo et al. 2008 Poland -1.03 -0.89
Qudeimat et al. 2009 Kuwait -0.67 -0.71
Bagherpoor et al. 2010 Iran( Mashahad) +0.25 +0.34
El Bakary e al. 2010 Egypt -0.26 -0.49
Sheikhi et al. 2011 Iran(Babol) +0.04 +0.02 2
Bagherian et al. 2011 Iran(Rafsanjan) +0.21 +0.15
Lee et al. 2011 South Korea +0.86 +0.64
Ogodecu et al. 2011 Romania +0.36 -0.04
Javadinejad et al. 2012 Iran(Isfahan) +0.47 +0.94
Pinchi et al. 2012 Italy +0.41 +0.68 -0.96 -1.07
Grover et al. 2012 India +0.56 +0.66
De luca et al. 2012 Mexico 0.63 0.52
Abbesi et al. 2012 Iran (Babol) 0.05 0.72
Sheikhi et al. 2013 Iran(Rasht) -0.1 +0.28
Kumaresan et. al. 2013 Malaysia +0.97 +0.97 -0.39 -0.44
Javadinejad et al. 2015 Iran(Isfahan) +0.85 +0.90 -0.11 -0.27
Ginzelova et al. 2015 Czech Republic +0.13 +0.09
Wolf et al. 2016 Germany +0.17 +0.16 -0.08 -0.07
Melo et al. 2017 Spain +0.85 +0.85
Apaydin et al. 2018 Turkey +0.30 +0.31 -0.55 -0.60
Halilah et al. 2018 Germany -0.38 -0.64
Wang et al. 2018 China -0.62 -0.66
Sobieska et al. 2018 Poland -0.31 -0.31
Kermani et al. 2019 Iran(shiraz) 1.47 0.85
Mohanty et al. 2019 India +0.56 +0.66
Alqadi et al. 2019 Yemen -0.40 -0.73
Moness Ali et al. 2019 Egypt +0.32 +0.46
Ranasinghe et al. 2019 Sri Lanka +0.19 +0.19
Da luz et al. 2019 Brazil 1.05 1.08
Croatia 1.19 1.2
Lan et al. 2019 China -0.15 -0.11 -0.72 -0.83
Pan et al. 2020 China 10.79] [0.73]
Karimi et al. 2021 Kuwait +0.33 -0.14

Various methods of DA estimation are used to predict the
beginning and completion of orthodontic treatments. In
cases where there is a delay in tooth eruption, we can use
the patient’s radiograph and compare the conditions of each
tooth with the standard conditions to predict the time of

tooth eruption. Demirjian and Levesque stated that a tooth
is about to erupt if it is at Stage G but it takes about one
year to erupt if it is at Stage F. They also suggest that if a
permanent tooth is at Stage F, the deciduous tooth covering
it should be extracted., Levesque et al (1980).
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Chronological age estimation based on Cameriere’s formula
will have the least error in Iranian society when the obtained
figure is added to 0.2. Moreover, to maximize the accuracy
of Demirjian’s method, 0.87 should be subtracted from the
figure obtained from this formula.

Considering the estimation error obtained for Cameriere’s
formula in this study, a domestic formula was designed in
this study based on Cameriere’s formula to suit the Iranian
population. The designed formula was as follows:

Age=9.309+0.636 g—3.852 X —2.505X,-1.007 X+
00.664 N — 0.265 SNO

Compare the developed formula with Cameriere’s
formula:

Age=28971+0.375¢g+1.631 X, +0.674 N—-1.034 S -
0.176 N.S

Where, the dental index was considered to be 5 (X), and
teeth 1, 3, and 7 (X, X,, and X) were replaced.

Some previous studies have developed population-specific
formulas for age estimation. However, the accuracy of
the developed formulas is not always more than that of
Cameriere’s method. Hallilah (2018) argues that this is due
to the unequal number of samples in different age groups.
This discrepancy was also observed in the present study
despite the acceptable number and uniform distribution
of samples in different age groups.When the formula
developed in this study is compared with Cameriere’s and
Demirjian’s methods, it can be concluded that the accuracy
of the formula developed in this study was higher than that
of the other two methods (p<0.05). Hence, researchers are
recommended to use this formula in studies conducted on
Iranian populations.

Some of the limitations of these methods that can cause
differences in results are as follows: Those who have a
missing tooth cannot be included in the study. Cameriere’s
method requires the measurement of open-apex teeth.
This is difficult to do in teeth where the apex is closed.
Conduction of studies on people of different age groups or
genders can lead to a discrepancy in results. Nutritional,
social, and economic issues can affect the course of dental
development, (Timmins et al 2011). There is a difference
between races and ethnicities in terms of the rate of dental
development, ( Shaikhi et al 2013).

Although the panoramic technique has many advantages,
slight changes in the X-ray tube angle or patient position
(the object is places a bit backward or forward in the focal
trough) can cause dimensional changes in the resulting
images, (Tafakhori et al 2016). Considering technological
advantages, age estimation methods are recommended to
be based on the use of cone beam computed tomography
(CBCT), as this method has been used in recent studies, (
Kazmi et al 2019, Molina et al 2020).

Mohammadi et al.,

CONCLUSION

Both Cameriere’s and Demirjian’s methods are not highly
accurate and the DA estimated by them is significantly
different from chronological age. However, the study
findings revealed that Cameriere’s method was more
accurate than Demirjian’s method. The formula designed in
this study for Iranian society was more accurate than both of
the above-mentioned methods. All three methods had almost
the same accuracy in both genders. However, Cameriere’s
method underestimated the age, and Demirjian’s method
overestimated the age compared to the chronological age.
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