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Dental Maturity as an indicator of chronological age : Radiographic evaluation of Dental age in 6 to 13 years children
of Belgaum using Demirjian Methods.
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The study was designed to determine dental age from orthopantomograph using Demirjian method and to investigate applicability
of Demirjian method for estimation of chronological age in children of Belgaum . The sample for the study consisted of 197
subjects between 6-13 years of age . When Demirjian method was applied to Belgaum children , mean difference between true and
assessed age for males showed overestimation of 0.14 years (51 days ) and females showed overestimation of 0.04 years
(15days). Demirjian method showed high accuracy when applied to Belgaum children .
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INTRODUCTION
It is important to every dentist treating children to have a
good understanding of development of the dentition. In
order to widen ones thinking about the impingement of
development on dental problems & perhaps improves one's
clinical judgement a comprehensive study of the development of the teeth should be most helpful1.
The chronological age of children with uncertain birth
records are often estimated by evaluting the individuals
somatic maturity . Owing to a comparatively low variability
of tooth formation in relation to chronological age2, it seems
that methods based on stages of tooth formation are more
appropriate in assessment of chronological age than those
based on other indicators of somatic development3.
Eruption and calcification of dental tissues has been used to
determine dental age . Tooth calcification is superior to
tooth emergence because emergence of a tooth a fleeting event and its precise time is very difficult to determine
whereas calcification is a continuous process that can be
assessed by permanent records such as x-ray films. For
these , dental formation of calcification which is continous

developmental process , should be considered a better
measure of physiological maturity than dental emergence4.
The principal aim of this study was
1. Dental age determination from orthopantomograph using
Demirjian method.
2. To test the applicability of Demirjian method for estimation of chronological age when applied to Belgaum (Indian ) boys and girls .
3. To evaluate nature of interrelationship between chronological and dental age .
MATERIAL AND METHODS

The study was conducted at Department of pedodontics
and preventive Dentistry, K.L.E ‘s Institute Dental Sciences,
Belgaum. The sample consisted of 197 panoramic radiographs of the teeth from 94 boys and 103 girls , randomly
selected from various schools of Belgaum from the age
group of 6-13 years known chronologic age.
The development of the seven permanent left mandibular
teeth is determined . Tooth formation is divided into eight
stages and criteria for the stages are given for each tooth
separately . Each stage of the seven teeth is given score
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according to a statistical model, which has also been used for
assessment of skeletal maturity (Tanner et al., 1975 )
standards are given for each sex separately . The sum of
the score for the seven teeth is transferred to a dental age
( Demirjian19825; Demirjian, 19766). The reference value
for the assessment of dental age are given .
Chronologic age of an individual was calculated by
substracting the birth date from the date on which the
radiographs were exposed for that particular individual.
Decimal age was taken for simplicity of statistical calculation
and ages were estimated on yearly basis e. g . 9 years
9 months as 9.75 years and it was considered in 9 years
age group.
The criteria for selection of cases for the present study were
as follows:
a. The subject should be clinically free from any developmental endocrine or nutritional disorder as this may
affect development of a subject.
b. Subject should be clinically free from any past prolonged
illness .
Dental age assessment was done by Demirjian methods5.
RESULTS

In the present study 197 subject i.e. 94 males and 103
females were selected from various schools of Belgaum
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(Table -1) orthopantomographs were taken and age assessment was done by Demirjian method. Inter relationship
between chronological age and dental age was also
evaluted and accuracy of Demirjian method was tested.
Table (2-8) shows mean, standard deviation , mean difference and T value of true and assessed age for six years
(Table -2) to twelve years (Table -8).
The mean difference between true age and assessed age
for total male sample was - 0.14 years i. e. overestimation by
51 days and - 0.04 years i.e. overestimation by 15 days
for females (Table-9).
The lowest value of mean difference was seen in the youngest
age group (6-9 years) and systemic overestimation of
assessed age and marked difference were seen in both
sexes of older age group (10-12 years).
Chronological age and dental age showed high degree of
linear correlation between 6-12 years of combined male
and female sample (Table-10 ).
When chronological age was compared with dental age
using Demirjian method total male sample showed statistically significant linear correlation of r=0.985 (P<0.001) and
total female sample showed statistically significant linear
correlation of r=0.988 (P<0.001) (Table-11).
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Table No. 2 : True and Assessed Age for Six years sample.

Table No. 3 : True and Assessed Age for Seven years sample.

Table No. 4 : True and Assessed Age for Eight years sample.
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Table No. 8: True and Assessed Age for Twelve years sample.

Table No. 9: True and Assessed Age for total sample.

Table No. 10 : Inter relationship between chronological Age & Dental Age of combined Male & Female sample.

J Indian Soc Pedo Prev Dent 20(4) (2002)

136

137

Hegde Rahul J., Sood P.B.

Table No. 11 : Inter relationship between chronological Age & Dental Age of Total Male & Female sample.

DISCUSSION

Difference in the development among children of same
chronologic age have led to concept of physiological age as
a means to define progress towards completeness of
development or maturity in the individual child. Thus, physiologic age and development age are measures for describing the status of an individual child, whereas chronologic
or calendric age convey only rough estimate of this status
of range of development observed for any given age.
The dental system is an integral part of the human body;
its growth and development can and should be studied in
parallel with other physiological maturity indicators , such
as bone age, menarche and height4.
A radiological examination of the development and
mineralization of teeth given substantially more information,
however and has been shown to correspond well with
chronological age . Different types of radiography with
serveral methods of estimating chronological age based
on tooth formation have been devised namely : oblique
jaw radiography (Lewis & Garn 1957)7, Intra oral radiography
(Lewis & Garn 1957), Intra oral radiography (Nanda &
Chawla 19668, Nolla19601) Orthopantomography (Haavikko
19709, Sapoka & Demirjian 1971 etc10). Only Nolla (1960),
Nanda & Chawla (1966)8, Haavikko9 (1974) investigated
mineralization of all permanent teeth.
The sample for the present study consisted of 197 subject
(94 males and 103 females) selected randomly from various schools of Belgaum . Dental age assessment was done
by Demirjian method and interrelationship between dental
age and chronological age in 6 to 13 years children have
been evaluated.

Chronological age and dental age showed significant positive correlation between male and female sample i.e.r =
0.985 for males and r = 0.988 for females. This is in agreement and support with Cheraskin (1972)11, Malagola
(1989)12, Jaeger (1990)13 and Carvalho et al (1990)14. Males
and females of younger age group showed high correlation and minimal difference between true and assessed age
(6-9 years). In older age group (10-12 years) overestimation of chronologic age was noted compared to younger
age group. In our opinion it was due to difference of population charts and minor correction factor may be necessary.
Demirjian method is based on standards of French - Canadian population . When Demirjian methos was applied
to Belgaum (Karnataka) population , mean difference between true (chronological age) and assesed (Dental age)
was minimal. Male sample showed difference of 0.14 years
between true and assesed age (over estimation by 51 days)
and female sample showed a minimal difference of
0.04 years (overestimation by 15 days) and they showed
significant positive linear correlation. This showed the
accurancy of Demirjian method when applied to our population . This was in agreement and support with Nanda and
Chawla 19668 & Demirjian 197110, who reported that dental formation of French- Canadian child closely correlated
Lucknow (India) children . Present study supports use of
Demirjian method for assessment of dental age in Indian
population with certain modifications. However, further extensive studies are required and samples size to be large
enough to modity present given charts.
To the human biologist, the study of development of the
dentition adds another dimension to the growing body of
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knowledge of human growth and development . Dental
maturity should be considered along with skeletal development and stature as a major component of the developing
physiological unit.
To the pedodontist the development life of individual teeth
may be of prime importance but they need a method of
evaluting the overall development status of the mouth being treated – this is provided by dental maturity measure.
Based on the findings of this study , following conclusions
were drawn.
1. Significant positive correlation was found between chro
nological and dental age i, e. r = 0.985 (P<0.001 ) for
males and r= 0.988 (P< 0.001) for females.
2.

When age estimation was done by Demirjian method,
mean difference between true and assesed age was
51 days for males and 15 days for females .

3. Demirjian method showed high accuracy when applied to
Belgaum (Indian ) population.
REFERENCES
1.

Nolla C.M .: The development of the ten permanent teth . J . Dent.
Child 1960; 27: 254.

2.

Lewis A.B. , Garn S. M.: The relationship between tooth formation
and other maturational factors. The Angle Orthodontist 1960 ; 30 :
70-77.

3.

Hagg U and Matsson L : Dental maturity as an indicator of chrono
logical age . The accurancy and precision of three methods . Europ

J Indian Soc Pedo Prev Dent 20(4) (2002)

138

J. of Ortho. 1985; 7 : 25-34.
4.

Arto Demirjian : Dentition , in Falkner & Tranner Human growth Vol
. 2 , London 1986 , 269-298.

5.

Demirjian a : Evaluation de development dentaire- age dentairesysteme Demirjian . Universite montral 1982.

6.

Demirjian A. and Goldstein H : New system for dental maturity based on
seven and four teeth . Hum Bio 1976; 3:411-421.

7.

Garn S.M. Lewis A.B. : The sex difference in tooth calcification J. Dent.
Res . 1958 :;37: 561.

8.

Nanda R .S. and Chawla T.N.: Growth and development of dentition
in Indian children and Development of permanent teeth . Am. J.
Orthod. 1966; 52 : 837.

9.

Haavikko K : Tooth formation : age estimed on a few selected teeth.
Proc . Finn Dent . Soc . 1974 ; 70 : 15-19.

10. Sapoka A. and Demirjian A.: Dental development of the french Canadian child J. CANAD , Dent Assn . 1971; 3 : 100-104.
11. Cheraskin E. and Ringdorf W. : Biology of the orthodontic patient:
Relationship of chronolgic and dental age in terms of vitamin C
state . Am . J . Ortho . : Jan 1972 , Vol . 42 No.1.
12. Malagola C, Caigiuri F.M . , Barrato E . : Evaluation of dental age
using qualitative radiographic analysis mondo- ortho.
13. Jaeger U : Dental age in dependence on the stage of selected physi
ological development parameters - stomat 1990 Dec . 40 (12) : 511514.
14. Carvalho A.A. Decarvalho A: Radiographic study of the development
of prmanent dentition of Brazilian children with chronologic age
of 84 and 131 months. Odontol. Revy. 1991; 19 (1) : 31-39.
Reprint requests to :
Dr. Rahul Hegde.
Dept. of Pediatric Dentistry,
P.M.N.M. Dental College and Hospital
Bagalkot, Karnataka

