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INTRODUCTION

Age estimation has increasing importance not only 
in forensic odontology but also in dental practice. 
Precise evaluation of developmental stage is an 
integral part of both diagnosis and treatment planning 
in pediatric dentistry and orthodontics.1 Teeth are 
useful tools for age estimation in children as it follows 
a specific timeline of dental formation, mineralization 
and maturation.2 In addition, mineralization of teeth is 
less affected by variation of nutritional and endocrine 
status.3,4 Estimation of dental age can be carried out, 
dividing it into two periods of life: first up to 20 years 
when the teeth are in their developing stage and 
later when teeth are in their regressive stage.5 Age 
estimation in developing stage can be performed by 
evaluating the rate of development, calcification of 
tooth buds and progressive sequence of their eruption 
in oral cavity. Easiest method would be the noting of 
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ABSTRACT

Introduction: Age estimation can be based on tooth formation stages seen on the radiographs. Demirjian’s method is widely 
used to assess age of individuals with developing dentition. There are not many documented studies of age estimation amongst 
Nepali population. 

Objective: To assess the applicability of Demirjian’s method for dental age estimation in Nepali children.

Materials & Method: The sample of the study consisted of 186 subjects between 7-16 years of age. Dental age estimation was 
based on Demirjian’s method and scored by a single observer.

Result: The mean and mean differences in chronological and dental ages were calculated, which revealed the overestimation 
in age groups of 7 and 9 years, whereas there were underestimations in other age groups. The mean differences in age groups 
12-16 were highly significant (p-Value <0.05) whereas the mean difference in age groups 7-11 years were not statistically 
significant. 

Conclusion: Since there is underestimation range from 0.5 years to 1.23 years, the standards of dental maturity described by 
Demirjian may not be suitable for Nepali children.
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eruption sequence; however it has the limitation as 
exact time of emergence is hard to determine, and 
premature loss of primary teeth influence the time of 
emergence of permanent teeth.6

Numerous methods have been developed for 
determining dental age using radiographs. Among 
the radiographic methods for dental age estimation 
in children, Demirjian’s method is widely used. In 1973, 
Demirjian et al first used this technique in French–
Canadian population.7 The method has been applied 
in various populations including Dutch, Finnish, Chinese, 
Belgian, Indian, Spanish, Korean, Malay, Tunisian.3,6,8-16 
However, original standards elaborated for French-
Canadian population are mostly not suitable for other 
populations. The aim of this study was to evaluate 
the accuracy of Demirjian’s method in estimating the 
chronological age of Nepali population.
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MATERIALS AND METHOD

The sample consisted of 186 digital panoramic radiographs 
(OPGs) collected randomly of known age and gender 
from the archives of People’s Dental College, Kathmandu. 
OPGs showing obvious dental pathology or any image 
deformity were excluded from the study. The study sample 
consisted of OPGs of 85 male and 101 female subjects of 
the age range 7-16 years. 

Chronological age of each patient was determined as 
the difference between the date of birth provided and 
the date on which the radiograph was taken. Dental 
age estimation was based on the development of seven 
left permanent mandibular teeth except third molar. All 
OPGs were examined by a single examiner. The examiner 
was blinded with regards to the chronological age of the 
patient. 

Tooth formation was divided into ten stages and the 
criteria for stages are given for each tooth separately: 
Stage 0-9 (0= No crypt, 9= Complete root formation). Each 
stage was given a specific biological weighted score 
by Demirjian et al7 and the sum of the score provided 
an estimation of subject’s dental maturity. The overall 
maturity score was then converted to dental age using 
the available tables. Sum of the scores gave the dental 
maturity which was on the scale of 0-100. These scores 
were converted into dental age using dental maturity 
curves.

Data were sub grouped by gender and age. Means and 
mean differences in chronological age and dental age 
of patients were calculated according to the age and 
gender. Correlation between chronological and dental 
age was also calculated among male and female using 
SPSS Version 20. Chronological age was compared with 
dental age using paired t-test.

RESULT

The mean difference between the chronological 
and dental age was statistically significant for both 
gender groups with the underestimation of 0.82 years 
in male and 1.17 years in females (Table 1). When the 
mean difference was calculated according to age, 
overestimation was seen in age group 7 and 9 by 0.80 
and 0.25 years respectively. Whereas in other age 
groups there were underestimations ranging from 0.43 
years in 11 years age group to 1.44 years in 15 years 
age group. The result showed that mean difference 
according to age was statistically significant in age 
groups 12-16, whereas in younger age group, the 
mean age difference was not statistically significant 
(Table 2).

Correlation between chronological and dental age 
was also calculated between male and female 
samples; the correlation coefficient were 0.867 for 
female and 0.719 for male which were statistically 
significant (p-Value <0.001).

Table 1: Mean difference in chronological age and dental age according to gender 

Gender N
Chronological Age Dental Age Mean of age  

difference (95%CI) p-Value
Mean SD Mean SD

Male 85 12.68 2.91 11.85 2.75 0.822(0.51-1.14) 0.001*

Female 101 13.75 2.13 12.59 2.34 1.17(0.84-1.50) 0.001*

Total 186 13.26 2.57 12.57 2.56 1.01(0.78-1.24) 0.001*

Table 2: Mean difference in chronological age and dental age according to age 

Age N
Chronological Age Dental Age Difference

p-Value
Mean SD Mean SD CA CI

7 10 7.4600 0.2951 7.5400 1.31335 -0.0800 (-1.00-0.84) 0.849

8 6 8.3167 0.2563 7.8500 0.52058 0.4667 (-2.71-1.20) 0.165

9 13 9.3846 0.3236 9.6308 1.20027 -0.2462 (-0.93-0.44) 0.448

10 6 10.1333 0.1966 9.3333 2.18510 0.8000 (-1.58-3.17) 0.427

11 12 11.3333 0.1826 10.9000 2.15870 0.4333 (-0.91-1.78) 0.493

12 16 12.4313 0.2469 11.6375 1.35296 0.7937 (0.04-1.54) 0.039*

13 31 13.4065 0.2175 12.1516 1.59580 1.2548 (0.67-1.84) 0.001*

14 24 14.4083 0.1932 13.0583 1.48585 1.3500 (0.72-1.97) 0.001*

15 53 15.5057 0.2590 14.0604 1.58834 1.4453 (1.00-1.89) 0.001*

16 15 16.0667 0.2320 14.8333 1.25963 1.2333 (0.56-1.90) 0.002*

*Statistically significant at p<0.05
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DISCUSSION

Age literally means one of the periods or stages of 
human life. Age estimation techniques are important 
legally to check whether a person is minor or adult.17 
Various dental age estimation methods are available; 
the one which uses developing teeth for age estimation 
provides us with two types of information: the sequence of 
developmental events and timing at which these events 
occur. Demirjian’s method is one among many methods 
which uses developing teeth for age estimation and is 
widely used for its simplicity.18 

Comparison of results between Nepali children and 
French–Canadian sample showed that the Nepali 
children were generally delayed in dental maturity, 
except for the age groups 7 and 9 where the mean 
difference between chronological age and dental age 
was found to advance. In the present study; the mean 
dental age difference between two populations was 
lesser for younger age group (7-11 years), however in 
older age groups, marked age differences were noticed. 
The marked difference in older age group can be due to 
pubertal growth changes.19 

Demirjian’s method when applied in various populations, 
overestimation had been noticed in most of the cases in 
contrast to our study. In Norwegian study, overestimation 
of 1.5-4 months in male and 0.35-7.5 months in females 
were noticed.3 Similar observations were made in Chinese 

children with overestimation of 10.8 months in boys 
and 7.2 months in girls,9 in Northern Turkish children with 
overestimation of 0.36-1.43 years in male and 0.50-1.44 
years in female1 and in Malay children with overestimation 
of 1.23 years in male and 1.20 years in female.19 
Overestimation was higher in South Indian population with 
3.04 years in male and 2.82 years in female.20 In consistent 
to our study, Tunisian young children of age group 3-8 
years showed the underestimation of 0.26-1.37 years.21 

The present study consisted of lesser sample size. Further 
studies with large sample size and comparison with various 
ethnicities would validate the Demirjjian method in Nepali 
population.

CONCLUSION 

The standards provided by Demirjian for French-Canadian 
children are not suitable for Nepali children. New formula 
relating to dental age needs to be developed for Nepali 
children. Dental age was more advanced in French-
Canadian population compared to Nepali population.
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