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ABSTRACT

Introduction: The eruption of permanent teeth can be a reference for determining, measuring, and estimating the 
age and sex of a person which can help support Forensic Odontology in the diagnosis, treatment planning, and 
the body of the unknown and can be used as an estimate of age for children. To compare teeth eruption sequence 
between girls and boys to determine the accuracy of the average age, sequence of eruption of permanent teeth in 
children and the relationship to chronological age for the indicator of age determination. Methods: A total of 40 
dental model study from patient aged 6-12 years in Airlangga Dental Hospital Surabaya were examined for the 
tooth eruption timing to identify elements of erupted permanent teeth. The results were obtained by calculating 
the sample size using a formula to obtain the average age of the eruption of permanent teeth in boys and girls. 
Furthermore, the results were compared. Results: In general, the maxillary and mandibular of girls erupted more 
rapidly than boys,  with the first molars in all tooth regions being the first to erupt, and the second molars being 
the last to erupt. Conclusion: The results of the sequence of eruption patterns of permanent teeth can be used as 
a reference to determine the chronological age and sex of the child and further research is needed in large pop-
ulations with ethnic and socio-economic variations to determine age differences. from the eruption of the tooth. 

Keywords: Human and health, Age estimation, Chronological age, Dental age, Eruption sequence, Forensic

Corresponding Author:  
Pratiwi Soesilawati, PhD
Email: pratiwi-s@fkg.unair.ac.id 
Tel: +62 31 503 0255

INTRODUCTION

Teeth eruption especially at the ages of children 
to teenagers can be observed in the identification 
process(1). Tooth eruption is defined as the movement 
of a tooth, primarily in the axial direction, from its site of 
development in the jaw bone to its functional position 
in the oral cavity(2). Dental development in children 
starts from deciduous teeth to permanent teeth. The 
development of erupted permanent teeth in children 
can be an estimate of their chronological age (3). 
Chronological age (CA) estimation is not only used for 

forensic dentistry but also for living subjects, human 
anthropology and bioarchaeology. Especially the 
odontological age estimation method which is based 
on the development, morphology, and changes of 
biochemical teeth(4,5,6,7) Tooth eruption can be an 
indicator that can be observed easily, because the eruption 
of primary and permanent teeth has a fairly fixed period. 
Teeth are also known to help a person’s identification and 
approximate age because it is very durable and resistant 
to decay, fire, and chemicals. Thus, a dental examination 
is one of the acceptable methods of determining age (8). 

The sequence time of eruption of the teeth of girls and 
boys has a significant difference. The main difference 
is that the mandibular canines in girls grow faster than 
boys. There are differences in the sequence of teeth 
appearance which can also be caused by several things, 
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namely fluoride intake, caries, premature extraction 
of primary teeth, physical, nutritional, socioeconomic 
status, gender, climate and environmental factors(9,10).
From the above background, this study was conducted 
to measure the estimated age using the tooth eruption 
indicator. This research was conducted by storing the 
permanent teeth of the upper and lower jaws of children 
aged 6-12 years in Surabaya. Clinical examination is 
performed to identify elements of the erupted permanent 
teeth. Furthermore, the average value of each tooth 
element was taken, which described the mean age and 
gender at the time of eruption. This study hypothesizes 
that indicators of permanent tooth eruption can be used 
as a guide for determining age and gender in forensic 
odontology.

METHODS AND MATERIALS

This study was an observational study. The sample 
consisted of 40 dental model study, from 20 girls and 
20 boys patients in Airlangga Dental Hospital, Surabaya 
since November 2020 until June 2021. The reason of 
using this dental model study including their dental 
medical records because the research was carried out 
during pandemic COVID 19 and it was not possible to 
examine patients directly. The sample criteria included 
children aged 6-12 years in mix dentition with at least 
1 erupted permanent tooth. Data of birth, as identified 
on dental medical status. Observations were carried 
out by observasional  inspection of every dental model 
study. The inspection was done both on dental model 
study and periapical radiographic on dental medical 
status to collect data regarding the eruption time of 
permanent teeth. The controlled variables were systemic 
health, socio-economic level, and nutrition level. The 
independent variable was the age of eruption teeth, and 
the dependent variable was the chronological age. Data 
research data were analysed as mean ± SD. Statistical 
differences were calculated using Shapiro-Wilk for 
normality test, the Levene’s homogeneity test, and the 
independent T-comparison test for comparison test 
with p ≤ 0.05 was measured as statistically significant.  
This research was approved by Health Reseach Ethical 
Clearance Commission, Universitas Airlangga Faculty of 
Dental Medicine Number 333/HERCC.FODM/VI/2021.

RESULTS

The result of this research showed there was a difference 
in time sequence of eruption teeth between boys and 
girls, that was proved by the value of p > 0.05.

 In the mandibular region, teeth 31, 32, 33, 36, 37, 41, 
42, 43, 46, and 47 of girls erupted faster than boys, even 
though at teeth 31, 41, and 47, the difference was not 
very significant. While on teeth 34, 35, and 44 of boys 
erupted faster than girls. (Table I (A)).
In the maxillary region, 21, 22, 23, 24, 25, 26, 11, 12, 

Table I (A). Mean eruption time on mandible
Tooth 
Num-
ber

Tooth Name
Mean Eruption Time ± SD (months)

Female Male

41
Right Central 

Incisor
87.00 ± 0.367 87.80 ± 0.907

31
Left Central 

Incisor
87.00 ± 0.367 87.80 ± 0.907

42
Right Lateral 

Incisor
87.35 ± 0.647 107.90 ± 1.193

32
Left Lateral 

Incisor
87.22 ± 0.678 107.60 ± 1.190

43 Right Canine 109.77 ± 0.88 128.85 ± 1.041

33 Left Canine
109.76 ± 

0.708
129.55 ± 1.031

44
Right 1st pre-

molar
125.78 ± 1.16 110.02 ± 1.046

34 Left 1st premolar
124.22 ± 

1.078
111.95 ± 1.027

45
Right 2nd pre-

molar
128.97 ± 1.20 121.80 ± 1.022

35 Left 2nd premolar
128.44 ± 

0.897
123.90 ± 1.017

46 Right 1st molar 79.99 ± 0.451 85.85 ± 0.984

36 Left 1st molar 79.99 ± 0.446 85.85 ± 0.984

47 Right 2nd molar 135.94 ± 1.77 138.8 ± 0.632

37 Left 2nd molar
135.80 ± 

1.455
137.15 ± 0.608

13, 14, 15, 16, 17 of girls erupted faster than boys. Tooth 
27 of boys is the only tooth that erupted faster than girls. 
(Table I (B)).

Table I (B). Mean eruption time on maxilla	

Tooth 
Num-
ber

Tooth Name
Mean Eruption Time ± SD (months)

Female Male

11
Right Central 

Incisor
87.02 ± 0.581 87.80 ± 0.907

21
Left Central 

Incisor
87.02 ± 0.587 87.80 ± 0.907

12
Right Lateral 

Incisor
105.57 ± 0.632 107.90 ± 1.193

22
Left Lateral 

Incisor
105.68 ± 0.43 107.60 ± 1.190

13 Right Canine 125.52 ± 0.933 128.85 ± 1.041

23 Left Canine 125.52 ± 1.204 129.55 ± 1.031

14
Right 1st pre-

molar
85.07 ± 0.925 110.02 ± 1.046

24 Left 1st premolar 110.07 ± 0.987 111.95 ± 1.027

15
Right 2nd pre-

molar
102.9 ± 0.937 121.80 ± 1.022

25 Left 2nd premolar 120.80 ± 1.243 123.90 ± 1.017

16 Right 1st molar 85.07 ± 1.308 85.85 ± 0.984

26 Left 1st molar 85.07 ± 0.367 85.85 ± 0.984

17 Right 2nd molar 137.77 ± 0.398 138.8 ± 0.632

27 Left 2nd molar 137.61 ± 1.371 137.15 ± 0.608

Both charts showed that the first molar is the first tooth 
that erupted, and the last tooth erupted is the second 
molar. It can be seen that the chronological sequence of 
teeth eruption is first molars, then central incisors, lateral 
incisors, first premolars, second premolars, canines, and 
the last are second molars. It can be concluded that 
generally, the mandibular and maxillary permanent 
teeth of girls erupted faster than boys.(Figure 1)
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Figure 1. Comparison of the mean eruption time of permanent teeth 
between genders A) maxilla, B) mandible.

DISCUSSION

IThe result Figure 1 (A and B) showed evidence of the 
hypothesis that permanent tooth eruption indicators 
can be used as a guide for determining age and gender 
in forensic odontology. This can be analyzed from the 
difference in the eruption age of each tooth, as well as 
the chronological age difference for the eruption of the 
teeth in boys and girls. In addition, from the presentation 
of figure 1 and 2, it is also known that in general, the 
eruption of teeth in girls is faster than boys(11). Tooth 
eruption is the movement of the tooth germ from a non-
functional position to a functional position in the oral 
cavity during the alveolar process (12). This research 
evaluated the accuracy of clinical inspection of the 
eruption sequence of permanent teeth by checking 
whether the teeth had erupted or not.

The result charts showed that the eruption sequence of 
permanent maxillary teeth began from the first molar, 
then followed by central incisor, lateral incisor, first 
premolar, second premolar & canine, and the last teeth 
erupted was the second molar. The results of this study 
are the same as the results by Makino et al, 2018 which 
stated that the maxillary tooth which erupted first was 
the first molar (9).

Similar to the eruption sequence by Chaitanya in 2018, 
the result shows that in the mandible, the eruption of the 
permanent teeth began with the eruption of the first molar 
followed by the central incisor, meanwhile the result of 
Makino, 2018 reported that central incisors erupted first. 
Then the eruption occurred in the lateral incisors then 

continued by 1st premolar, 2nd premolar, and canine. 
The teeth erupted was second molar. It should be noted 
that in the mandible, there is a significant difference 
in eruption time in which girls experience lateral 
incisors eruption that is 18-20 months faster than males. 
Meanwhile, boys experienced premolar tooth eruption 
that was 6-12 months earlier than girls (9,13).

In general, it can be concluded that girls tend to erupt 
more rapidly than boys, even though the upper premolars 
of boys experience faster eruptions, even around 6-12 
months. This is in accordance with research conducted 
by Makino et al in 2018 regarding the timing of tooth 
eruption based on gender, which found that there was 
a significant difference in the timing of tooth eruption, 
especially in the mandibular canine in girls than boys. 
In addition, other studies by the Japanese society 
of pediatric dentistry also showed that overall girls 
experienced more rapid eruption of teeth than boys, but 
this did not apply to maxillary 1st molars that was earlier 
in boys (9,14,17).

The differences in the timing of tooth eruptions can also 
be influenced by several other factors including nutrition, 
socioeconomic status, climate, and environmental 
factors, such as the fluoride content in drinking water can 
also affect tooth development in human embryos(15). 
The other nutrition that has a big effect on tooth eruption 
is vitamin D. Vitamin D regulates the absorption of 
calcium and phosphorus(16). 

There is another factor that can affect the eruption times, 
the growth of the tooth root. The tooth will erupt when 
the length reaches two-thirds from the final length. If 
it is delayed, that will affect the delay of the eruption 
tooth. So that can be explained about the difference in 
both results of research about time of eruption tooth 
by the analytics there is a possibility of difference in 
growth development of the root of the tooth on the both 
research samples.

In general, the similarity in the sequence of tooth 
eruptions between the results of this study and the 
previous literature shows that the tooth eruption 
indicator has a high enough accuracy to be used as the 
basis for estimating the age and gender determination of 
the  subject in the forensic field(13).

CONCLUSION

Study of the growth pattern and development of 
permanent tooth eruption in children showed that 
the eruption of teeth in girls was faster than in boys. 
The result of this study can be used as an indicator of 
chronological estimation of age and sex determination 
of children with high accuracy. However, the timing 
and sequence of tooth eruptions can differ by race, 
social status, health patterns, and health care. 
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