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ABSTRACT

Introduction: dental age (DA) is used in clinical disciplines to assess whether an individual is advanced or 
delayed in his or her dental development, or to determine the age of living or deceased subjects with no 
valid identification documents; it is also useful in forensic practice. Objective: to study the applicability of 
the methods of Demirjian et al (revised, 1976) and Chaillet et al in estimating DA in a sample of Venezuelan 
children and adolescents. Methods: a descriptive, retrospective field study in 516 panoramic X-rays of 
patients of both sexes with chronological ages ranging from 6 to 18 years. Dental development was assessed 
in the seven lower left teeth using the maturation stages proposed in the method of Demirjian et al, while 
DA calculation was carried out according to the reference tables provided by each method. Descriptive 
statistics were obtained, as well as mean differences between chronological age (CA) and DA estimated 
by a Student’s test. Results: there was age overestimation with Demirjian’s method up to the age of 15 
years, as well as age underestimation with Chaillet’s method. Considering the total sample, both methods 
underestimated age (Demirjian 0.20 ± 1.46; Chaillet 0.34 ± 1.39), and the difference between CA and DA 
was significant (Demirjian p = 0.0002; Chaillet p = 0.000). Conclusions: both methods can be used in the 
sample studied, considering that DA should be assessed in conjunction with other indicators of maturation 
to assess the development of an individual.
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RESUMEN

Introducción: la edad dental (ED) es empleada en disciplinas clínicas para evaluar si el individuo se 
encuentra avanzado o atrasado en su desarrollo dentario, o bien para asignar la edad de sujetos vivos 
o fallecidos sin documentos válidos de identificación, y es de utilidad en la práctica forense. Objetivo: 
estudiar la aplicabilidad de los métodos de Demirjian et al revisado (1976) y Chaillet et al en la estimación 
de la ED en una muestra de niños y adolescentes venezolanos. Métodos: se realizó un estudio descriptivo, 
retrospectivo y de campo; para ello se analizaron 516 radiografías panorámicas de pacientes de ambos 
sexos con edades cronológicas entre 6 y 18 años. El desarrollo dental fue evaluado en los siete dientes 
inferiores izquierdos mediante los estadios de maduración propuestos en el método de Demirjian et al, 
mientras que el cálculo de la ED fue realizado de acuerdo a las tablas de referencia proporcionadas por cada 
método. Se obtuvieron estadísticas descriptivas, así como diferencias de media entre la edad cronológica 
(EC) y la ED estimada mediante un test de Student. Resultados: se observó sobreestimación de la edad por 
el método de Demirjian hasta los 15 años de edad, así como subestimación de la edad con el método de 
Chaillet. Considerando el total de la muestra, ambos métodos subestimaron la edad (Demirjian 0,20 ± 1,46; 
Chaillet 0,34 ± 1,39), y la diferencia entre EC y ED fue significativa (Demirjian p = 0,0002; Chaillet p = 0,000). 
Conclusiones: ambos métodos pueden ser empleados en la muestra estudiada, teniendo en cuenta que la 
ED debe ser valorada en conjunto con otros indicadores de maduración para la evaluación del desarrollo 
del individuo. 
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INTRODUCTION

Assessing an individual’s dental development 
helps compare it with a reference group 
and thus determine whether the person is 
advanced or delayed compared with other 
subjects of the same age group,1-3 which is 
useful in dentistry, orthodontics, and maxillary 
orthopedics.4-6 Also, in bioarchaeology 
it allows investigating regional or ethnic 
differences among populations,3, 7 and in 
forensic sciences it helps estimate dental 
age (DA) when age is unknown in deceased 
people or in living individuals with no 
valid identification documents.1, 8-10 This is 
increasingly relevant nowadays due to the 
expansion of illegal immigration2 related to 
natural disasters or war conflicts.

The development of permanent teeth occurs 
in a series of sequential and predictable 
events in both sexes, with the radiographic 
study of this process being the basis for DA 
estimation methods, which determine age 
according to the morphological changes 
observed.1, 11, 12 The method of Demirjian 
et al,1, 11, which was standardized in a 
French-Canadian sample, is one of the most 
commonly used to assess dental maturation 
and to estimate DA.2, 13, 14 In this method, 
the seven mandibular teeth on the left side 
are assessed, with the exception of the third 
molar, and classified into development stages 
identified with letters A to H; each stage 
is then given a score according to a table 
available for each sex, adding up the scores 
to obtain a dental maturity index (DMI), 
which is transformed into a DA expressed 
in years and tenths of year, using reference 
tables. In 1976, the authors published a 
revised version11 in which they incorporated 
stage 0 (when tooth calcification cannot be 
observed), expanded the sample (enabling 
to calculate new scores for the seven-tooth 

method), and presented an updated dental 
maturation curve that can be used for age 
calculation. They also proposed two new 
systems that consider four teeth in the left 
lower quadrant. The first method includes 
the evaluation of premolars and permanent 
molars, while the second uses the lateral 
incisor, the two premolars and the second 
molar. Scoring tables and their respective 
maturation curves are presented for both 
methods. 

On the other hand, in 2005, Chaillet et al12 
carried out a multicentric study with samples 
originating in eight countries in order to 
calculate scoring tables for the maturation 
stages of the method by Demirjian et al,1 
creating dental maturation curves used 
in the assessment of dental development 
and the estimation of DA in individuals of 
unknown ethnic origin. Both methods have 
been used in different populations in order 
to determine whether they can be accurately 
applied in DA estimation. In this sense, a 
method can be considered accurate when 
the difference between chronological age 
(CA) and estimated DA is closed to zero.15

Regarding the method of Demirjian et al,1, 11 
a consistent overestimation of age (CA-DA 
difference) has been found, with average 
values of –0.60 years in males (0.23 to –3.04) 
and –0.65 years in females (0.10 to –2.82 
years), when used in individuals with ethnic 
and socioeconomic characteristics that differ 
to those of the sample used to standardize 
the method.5, 7, 13-20 Studies in Latin American 
subjects, particularly Argentinians,6 Brazilians,4 
Chileans,21 Paraguayans,10 and Peruvians9 
have reported age overestimation, while a 
tendency to underestimation was observed in 
Colombian individuals.22 In Venezuelans, age 
overestimation has been found in samples 
originating in the center and the west of the 
country3, 23, 24 and underestimation in subjects 
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from the Andean region.2 With respect to 
Chaillet et al,12 age overestimation has been 
seen in Bosnian25 and Spanish2 individuals, 
as well as underestimation in Koreans13 and 
French subjects.7

Consequently, the objective of this study was 
to assess the applicability of the methods 
of Demirjian et al1 in its revised version11 
(DEM) and Chaillet et al (CHA)12 in a sample 
of Venezuelan children and adolescents of 
both sexes from Maracaibo, Zulia, in the 
estimation of the DA.

MATERIALS AND METHODS

Sample

This is a descriptive, retrospective, field study 
using a convenience sample of 516 panoramic 
radiographs from the clinical records archive 
of the Center for Comprehensive Child Care 
(Centro Integral de Atención al Niño, CIAN) 
and the archive of the Forensic Dentistry Unit 
of the Research Institute at Universidad del 
Zulia School of Dentistry, Maracaibo, Zulia, 
belonging to individuals of both sexes (243 
males and 273 females) with chronological 
ages of 6 to 18 years. Since the panoramic 
radiographs come from different radiological 
centers of the region, they were selected 
according to the following inclusion criteria, 
in order to guarantee quality and suitability 
in representing the object of study: images 
with adequate contrast and density and 
minimal distortion, from subjects with no 
systemic diseases and with size and weight 
according to CA as stated in the clinical 
records, presence of the seven permanent 
mandibular teeth on the left side, and 
without extensive pathologies or anomalies 
in number, shape, size, or position that could 
alter the odontogenesis. In the case of tooth 

agenesis, the counterpart on the opposite 
side was considered. 

Age groups were formed by at least 10 
individuals with differences of 11 months 
among them. Actual age was calculated by 
subtracting the date of birth from the date 
the X-ray was taken, and expressed in years 
and tenths of years.

Procedures and techniques

Due to distance and availability reasons, the 
selected analogue panoramic X-rays from the 
CIAN were digitized using a camera (Sony 
Cyber-shot DSC-W650, Sony Corporation, 
Tokyo, Japan) with a resolution of 300 dpi. 
The images were saved in a computer and 
transformed to grayscale. Adobe Photoshop 
CS6 (Adobe System Incorporated, San 
Jose, CA, USA) was used, with the operator 
using tools like brightness, contrast, and 
magnification.

Selected analogue panoramic X-rays from 
the Forensic Dentistry Unit were physically 
available. For their evaluation, they were 
placed on a desk viewbox with a black 
mask in a light-reduced environment. All 
radiographs were simultaneously examined 
by two calibrated observers, who concurred 
in identifying the stages and only knew the 
sex of each subject.

To apply the method of Demirjian et al,1 
the stages were selected following the 
procedure described by the authors. DA was 
calculated using the scoring tables of the 
revised version for the seven-tooth method 
and the 50 percentile of the corresponding 
maturation curve for each sex.11 Concerning 
the CHA method,12 the stages previously 
selected by DEM and the proposed scoring 
tables were used to obtain the IMD, which 
was converted to DA using the values of the 



46

Applicability of Demirjian and Chaillet’s methods in estimating dental age in children from the state of Zulia, Venezuela

Revista Facultad de Odontología Universidad de Antioquia - Vol. 30 N.o 1 - Second semester, 2018 / ISSN 0121-246X / ISSNe 2145-7670

50 percentile of the available conversion 
table by sex. The data were recorded on a 
sheet designed for that purpose. 

Statistical analysis

Version 15.0 of the SPSS® Statistical Package 
(Statistical Package for the Social Sciences, 
SPSS Inc. Chicago, Il, USA) was used for 
statistical analysis, calculating mean dental 
ages as suggested by each method for each 
age group in both sexes. Mean differences 
between CA and estimated dental ages were 
determined by means of a Student’s related-
samples t test. This is why in this study a negative 
symbol represents age overestimation and a 
positive symbol represents underestimation. 
The level of significance was p < 0.05.

RESULTS 

The analyses yielded high and statistically 
significant correlations between CA and 

the dental ages estimated in both methods. 
In the DEM method,11 such correlations 
were 0.91 for boys and 0.90 for girls, while 
CHA,12 showed values of 0.92 for boys and 
0.91 for girls. 

Demirjian et al method11 

Age underestimation was observed in 
the entire sample, since the difference 
between CA and the estimated DA was 
statistically significant (Table 1). Age was 
underestimated in both sexes, with lower 
underestimation in males, while the CA-DA 
difference was significant in females. When 
considering age groups, males showed age 
overestimation up to the age of 13 years 
(Table 2). The differences were significant for 
the groups of 6 to 8 years and 16 to 18 years. 
In females, overestimation was seen up to 
the group of 11 years, with significant CA-
DA difference in the groups of 6 to 9 years 
(Table 3). Significant age underestimation 
was observed from the age of 12 years.

Table 1. Means and mean difference between chronological age and dental age estimated by the two methods under study

Sex CA(SD) Method DE(SD) CA-DA(SD) CI (95%) Sig.*

Male
(n = 243) 12.16 (3.47)

DEM 12.13 (2.84) 0.02 (1.40) 0.15 0.20 0.768

CHA 12.05 (3.08) 0.10 (1.33) 0.27 1.25 0.209

Female
(n = 273) 12.30 (3.36)

DEM 11.93 (2.57) 0.35 (1.50) 0.17 0.53 0.000

CHA 11.73 (2.80) 0.55 (1.41) 0.39 0.72 0.000

Total (516) 12.23 (3.43)
DEM 12.02 (2.70) 0.20 (1.46) 0.07 0.32 0.002

CHA 11.88 (2.94) 0.34 (1.39) 0.22 0.46 0.000

* Related-samples t-test. DEM: Demirjian et al method, CHA: Chaille et al method, CA: chronological age, DA: dental age, SD: standard 
deviation, CI: confidence interval, Sig: significance (p < 0.05).
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Table 2. Means and mean difference between chronological age and dental age estimated by the methods of Demirjian et 
al and Chaillet et al by age group, males

AG (n) CA (SD) Methods DA (SD) CA-DA (SD)
CI

Sig.*
Max. Min.

6 (18) 6.45 (0.29)
DEM 7.53 (0.74) –1.08 (0.75) –1.45 –0.70 0.000

CHA 7.10 (1.03) –0.65 (1.09) –1.20 –0.12 0.020

7 (15) 7.36 (0.32)
DEM 8.20 (0.64) –0.83 (0.64) –1.19 –0.48 0.000

CHA 7.81 (0.61) –0.45 (0.64) –0.80 –0.09 0.017

8 (21) 8.56 (0.45)
DEM 9.40 (1.06) –0.84 (0.88) –1.25 –0.44 0.000

CHA 9.29 (1.04) –0.73 (0.87) –1.13 –0.35 0.001

9 (19) 9.44 (0.37)
DEM 9.91 (1.34) –0.46 (1.27) –1.08 0.14 0.129

CHA 9.58 (1.27) –0.13 (1.25) –0.74 0.46 0.637

10(18) 10.36(0.26)
DEM 10.83(1.48) –0.46(1.53) –1.22 0.29 0.213

CHA 10.57(1.57) –0.20(1.64) –1.02 0.61 0.604

11(30) 11.40(0.29)
DEM 11.61(0.99) –0.21(1.04) –0.59 0.17 0.278

CHA 11.22(0.95) 0.18(1.01) –0.19 0.55 0.340

12(26) 12.46(0.31)
DEM 12.66(0.93) –0.20(1.02) –0.62 0.22 0.338

CHA 12.47(1.13) –0.02(1.19) –0.51 0.47 0.941

13(15) 13.40(0.27)
DEM 13.63(1.08) –0.23(1.08) –0.83 0.36 0.418

CHA 13.41(1.11) –0.02(1.09) –0.62 0.58 0.947

14(19) 14.46(1.13)
DEM 14.24(1.13) 0.22(1.22) –0.36 0.81 0.441

CHA 14.10(1.17) 0.35(1.29) –0.26 0.98 0.245

15(17) 15.38(0.23)
DEM 15.08(1.44) 0.29(1.48) –0.46 1.05 0.426

CHA 15.39(1.26) –0.11(1.30) –0.68 0.65 0.971

16(14) 16.40(0.28)
DEM 15.32(1.27) 1.07(1.18) 0.39 1.76 0.005

CHA 15.37(1.33) 1.02(1.27) 0.29 1.75 0.010

17(19) 17.61(0.24)
DEM 15.74(0.25) 1.86(0.30) 1.72 2.01 0.000

CHA 16.07(0.11) 1.53(0.30) 1.39 1.68 0.000

18(11) 18.31(0.32)
DEM 15.72(0.30) 2.59(0.40) 2.31 2.86 0.000

CHA 15.88(0.46) 2.43(0.45) 2.12 2.73 0.000

* Related-samples t-test. DEM: Demirjian et al method, CHA: Chaille et al method, AG: age group, CA: chronological age, DA: dental age, 
SD: standard deviation, CI: confidence interval, Max.: maximum, Min.: minimum, Sig: significance (p < 0.05).

Table 3. Means and mean difference between chronological age and dental age estimated by the methods of Demirjian et 
al and Chaillet et al by age group, females

AG (n) CA (SD) Methods DA (SD) CA-DA (SD)
CI

Sig.*
Max. Min.

6(14) 6.55(0.31)
DEM 7.54(1.11) –0.98(1.27) –1.72 –0.24 0.013

CHA 7.22(1.07) –0.66(1.26) –1.40 0.06 0.071

7(17) 7.49(0.29)
DEM 8.05(0.70) –0.56(0.63) –0.89 –0.23 0.003

CHA 7.52(0.66) –0.02(0.59) –0.33 0.27 0.841

8(21) 8.47(0.30)
DEM 9.46(1.02) –0.99(0.98) –1.44 –0.54 0.000

CHA 9.00(0.85) –0.53(0.79) –0.89 –0.16 0.000
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Chaillet et al method12

Age underestimation was seen in the 
entire sample, with a significant difference 
between CA and DA (Table 1). Age was 
underestimated in both sexes, with lower 
underestimation in males. The CA-DA 
difference was significant in females. Age 
was overestimated in males up to the age of 
10 years and in the groups of 12, 13, and 18 
years (Table 2). Differences were significant 
between 6 and 8 years of age and since the 
age of 16 years (Table 3). In females, age 

overestimation occurred in the groups of 
6 to 9 years, with a significant difference 
between CA and DA in the group of 8 
years. Age underestimation was also found 
since the age of 10 years, with a significant 
difference in the group of 11 years. 

These results are displayed in Figure 1, 
showing age overestimation in the younger 
age groups in both sexes, while the estimated 
dental ages are similar to CA around puberty, 
but consistent underestimation is seen later 
in older age groups (16-18 years).

AG (n) CA (SD) Methods DA (SD) CA-DA (SD)
CI

Sig.*
Max. Min.

9(20) 9.30(0.28)
DEM 9.85(0.90) –0.55(0.93) –0.99 –0.11 0.015

CHA 9.34(1.12) –0.24(1.12) –0.77 0.28 0.344

10(27) 10.40(0.30)
DEM 10.75(0.97) –0.34(1.10) –0.78 0.09 0.113

CHA 10.18(1.10) 0.22(1.20) –0.25 0.70 0.344

11(30) 11.33(0.24)
DEM 11.59(0.91) –0.26(0.91) –0.60 0.08 0.131

CHA 11.03(1.16) 0.29(1.20) –0.15 0.76 0.187

12(23) 12.45(0.31)
DEM 11.93(1.08) 0.43(1.01) –0.01 0.87 0.051

CHA 11.89(1.08) 0.55(1.00) 0.11 0.98 0.015

13(29) 13.47(0.46)
DEM 12.87(1.40) 0.60(1.35) 0.08 1.11 0.024

CHA 12.89(1.41) 0.58(1.37) 0.05 1.10 0.030

14(24) 14.41(0.26)
DEM 13.42(1.45) 0.99(1.46) 0.37 1.61 0.003

CHA 13.58(1.52) 0.82(1.53) 0.18 1.47 0.030

15(21) 15.40(0.33)
DEM 14.55(1.28) 0.85(1.28) 0.26 1.43 0.003

CHA 14.47(1.51) 0.93(1.55) 0.22 1.63 0.011

16(15) 16.53(0.28)
DEM 15.07(0.87) 1.46(0.95) 0.93 1.98 0.007

CHA 15.28(0.92) 1.25(1.02) 0.68 1.81 0.012

17(13) 17.58(0.28)
DEM 15.42(0.14) 2.16(0.32) 1.96 2.35 0.000

CHA 15.55(0.10) 2.02(0.30) 1.84 2.20 0.000

18(15) 18.61(0.30)
DEM 15.43(0.12) 3.18(0.31) 3.00 3.35 0.000

CHA 15.55(0.10) 3.06(0.32) 2.88 3.24 0.000

* Related-samples t-test. DEM: Demirjian et al method, CHA: Chaille et al method, AG: age group, CA: chronological age, DA: dental age, 
SD: standard deviation, CI: Confidence interval, Max.: maximum, Min.: minimum, Sig: significance (p < 0.05).
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In view of the results found in both sexes, 
a Student related-samples t-test was 
performed using a subsample up to the age 
of 15 years, in order to confirm whether the 
underestimation seen in the older groups 
had an influence on the differences found 
in the entire sample. The subsample yielded 
age overestimation by DEM,11 regardless of 
sex (–0.23 p = 0.000), while DA calculated by 
CHA12 was underestimated (0.08 p = 0.894). 
Both methods overestimated age in males 

(DEM –0.42 p = 0.00; CHA –0.24 p = 0.00). 
In females, DEM overestimated age (–0.05  
p = 0.500), while CHA underestimated it 
(0.22 p = 0.01).

Figure 2 shows the relationship between 
the dental maturation index (DMI) of each 
method and CA. In males, 100% of dental 
maturation was reached around the age of 
15 years in both methods, while in females it 
was evidenced from the age of 15 years by 
DEM11 and 16 years by CHA.12

Figure 1. Comparison between mean chronological age (CA) and mean dental ages estimated by the methods of Demirjian 
et al and Chaillet et al. (a) male (b) female

Figure 2. Relationship between dental maturation index and chronological age. (a) male, (b) female
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DISCUSSION

Morphological methods to assess dental 
development in X-rays in order to estimate 
DA have been used for clinical purposes 
and are also useful in forensic science as part 
of age-diagnosis protocols. It is therefore 
relevant to know if the method being used 
is accurate and useful for the matter. The 
purpose of this study was to determine 
whether the revised method of Demirjian 
et al11 and that of Chaillet et al12 could be 
applicable in a Venezuelan sample. 

In considering the total number of individuals, 
age calculated by both methods was 
underestimated; however, when assessing 
a subsample of the group up to 15 years 
of age using the 1.25 to 3.18 years ratio  

CA-DA difference found in older groups, there 
was an overestimation of age calculated by 
DEM11 in both sexes, as reported in previous 
studies2, 5, 7, 13, 15-17, 19, 20 using the revised 
version of the method. The values of the CA-
DA difference in this study are higher than 
those observed in Korean,13 Iranian,5 and 
Tunisian15 males, lower than those reported 
in Australian,14 Spanish,2 Chinese,20 French,7 
Turk,16 and Yugoslav19 males, as well as in 
Iranian5 and Tunisian females,15 and similar 
to those found by Abesi et al18 in another 
sample of Iranian origin. Table 4 shows 
the difference in values between CA and 
estimated DA found in the aforementioned 
studies, enabling a comparison with those 
obtained in the present study.

Table 4. Summary of the chronological age-dental age difference in the various samples in which the methods of Demirjian 
et al (1976)11 and Chaillet et al12 were used

Country Author Year Place
Sample Age range 

(years)
CA-DA difference

Total Male Female Male Female
Argentina Poletto and Giménez6 2012 Cuyo 374 - - 5-17 DEM: –0.4^ DEM: –0.4^
Australia Flood et al14 2013 Adelaide 408 211 197 4.9-14.5 DEM: –0.49 DEM: 0.75^

Brazil Eid et al4 2002 São Paulo 689 321 368 6-14 DEM: –0.68 DEM: –0.61
Bosnia-Herzegovina Galic et al25 2013 Sarajevo 1772 792 980 6.04-14.90 CHA: –0.28 CHA: –0.09 

China Ye et al20 2014 Shanghai 940 410 531 7-14 DEM: –1.68 DEM: –1.28
Korea Lee et al13 2011 Seoul 1483 754 729 3-16 DEM: –0.002

CHA: 0.37
DEM: –0.11
CHA: 0.31

Spain Cruz-Landeira et al2 2009 Galicia 308 151 157 4-17 DEM: –0.76
CHA: –0.37

DEM: –0.88
CHA: –0.21

France Urzel et al7 2013 Bordeaux, Mont-de-
Marsan, Floirac

743 357 386 4-15 DEM: –0.46
CHA: 0.18

DEM: –0.45
CHA: 0.59

Iran Abesi et al18 2013 Babol 168 84 84 7-15 DEM: –0.72 DEM: –0.05
Iran Bagherian and 

Sadeghi5 
2011 Rafsanjan 519 264 255 3.5-13.5 DEM: –0.19 DEM: –0.15

Paraguay Funk et al10 2015 Asunción 390 172 218 3-15.9 DEM: –0.94 DEM: –0.92
Peru Peña9 2010 Lima 321 167 154 5.5-13.5 DEM: –0.58 DEM: –0.50

Tunisia Aissaoui et al15 2016 Monastir 280 145 135 3-16 DEM: –0.30 DEM: –0.26
Turkey Nur et al16 2012 Trabzon 673 342 331 5-15.9 DEM: –0.86 DEM: –0.89

Venezuela Cruz-Landeira et al2 2009 Mérida 200 103 97 4-17 DEM: 0.23
CHA: 0.48

DEM: 0.10
CHA: 0.61

Venezuela Medina3 2014 Caracas 238 117 121 5-13 DEM*: –0.90 DEM*: –0.96
Venezuela Ortega-Pertuz and 

Martínez24 
2015 Maracaibo 342 170 172 6-20 DEM: –0.40 DEM: 0.48

Venezuela Tineo et al23 2006 Maracaibo 30 16 14 6-12 DEM*: 
–0.99^

DEM*: 
–1.02^

Yugoslavia Arbankova et al19 2014 Skopje 966 481 485 6-13 DEM: –0.86 DEM: –0.99

CA: chronological age, DA: dental age, DEM: Demirjian et al method, CHA: Chaille et al method, ^ calculation obtained from table in 
original article, * original version of the Demirjian method (1973)
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As for research findings in Latin American 
individuals, it could be noted that the 
obtained differences are lower than those 
observed in Brazilians,4 Paraguayans,10 and 
Peruvians,9 but similar to those seen in 
Argentine males.6 In samples of Venezuelan 
origin, age overestimation in the present 
study was lower than that observed in 
children of the metropolitan area of Caracas3 
and other samples of Zulians (western area 
of the country),23 in contrast with the report 
by Cruz-Landeira et al,2 who showed a delay 
in dental development in the sample studied 
(Table 4). 

The age overestimation calculated by CHA12 
in males in the present study was lower than 
that verified in Spanish2 and Bosnian males,25 
in contrast to the age underestimation 
reported in Korean13 and French7 males. 
In females, age underestimation was lower 
than that observed in Korean13 and French 
subjects,7 unlike the results observed in 
a sample of Spanish origin,2 as well as in 
Bosnian25 and French7 girls, in which the 
method overestimated age. Concerning 
other Venezuelans, the findings in a sample 
from the Andean region2 agree with the 
age underestimation in the females of the 
present study, and differ with that of males, 
in whom age was overestimated by the 
method (Table 4). 

The CA-DA value difference reported in the 
various samples and those obtained in this 
study may be an expression of the influence 
of genetic, ethnic, socioeconomic, and 
climatic factors on human development, as 
well as sample size, the studied age range, 
the number of subjects in each group, and 
the statistical approach.14, 18, 19, 26 In this 
sense, our findings agree with the results of 
a previous study in which DEM11 was used 
in a sample of Zulians, where the CA-DA 
difference was higher than that reported in 

the present study; therefore, adding around 
200 X-rays and modifying the arrangement 
of age groups seemed to have an impact on 
the obtained values. 

As for age groups, both methods yielded 
age overestimation up to the age of 12 years 
in boys and 11 years in girls, with significant 
CA-DA differences in younger age groups. 
During puberty, males showed an advanced 
age with respect to the samples used for 
standardization of the methods, since the 
CA-DA differences were not significant, 
whereas in females the delay was consistent 
and statistically significant, which may reflect 
the variability in maturation process between 
the samples. 

With DEM,11 100% dental maturation was 
observed around the age of 15 years in both 
sexes, that is, one year later than the sample 
of Andean origin of Cruz-Landeira et al.2 
With CHA,12 this was observed at the age of 
15 years in males and 16 years in females, 
allowing for a higher range of estimation of 
DA in the latter. In comparing these results 
with those observed in the Andean children 
population, Zulian boys reached 100% 
maturation one year and eight months later 
and girls eight months earlier, which may 
express regional differences in terms of 
the environmental, nutritional, and cultural 
conditions in which individuals develop.14

The results obtained with the subsample 
regardless of sex indicate that the CHA12 
method showed a lower CA-DA difference; 
however, DEM11 showed more precision in 
boys and CHA12 in girls. It is important to 
note that the differences verified in both 
methods are within the range of ±0.5 to ±1 
year, which is acceptable in forensic sciences 
for age estimation in growing individuals, just 
like values of ±0.6 years of delay or advance 
is acceptable in clinical disciplines.1, 13, 26
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CONCLUSIONS

This study assessed the applicability of 
the methods of Demirjian et al (DEM)11 
and Chaillet et al (CHA)12 in a sample of 
Venezuelan children and adolescents to 
determine dental age, finding out that both 
methods are similar in precision; however, the 
Demirjian et al11 method was more accurate 
in boys and that of Chaillet et al12 in girls. 
Because no maturation indicator by itself 
can reflect an individual’s developmental 
status, it is recommended to assess the 
estimated dental age in conjunction with 
other indicators such as bone age, height, 
weight, and the presence of secondary 
sexual characters. 
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