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ABSTRACT

Introduction: Anthropometry� comprises� various� methods� to� estimate� the�
dimensions� of� the� human� body.� Identi𿿿cation� of� a� severely� decomposed� or�
mutilated body is a big challenge to the forensic experts. Teeth are made of hard 
tissue�which�have�higher�durability�and�are�relatively�indestructible.�Careful�study�
of odontometric parameters will enable us in determining the stature of a person. 
Methodology: The present study is an Institution based Cross-sectional study done 
on�100�subjects�(50�males�and�50�females).�All�the�individuals�were�in�the�age�group�
of�18-25�years�with�complete�set�of�fully�erupted�healthy�teeth�of�proper�alignment.�
Mesiodistal width of right upper central incisors, inter-canine distance and height 
of�an�individual�are�measured.�
Observations & Results: The�results�of�the�study�showed�that�there�is�a�signi𿿿cant�
association of mesiodistal width of right upper central incisor (p<0.05) with the 
height�of�the�individual�but�there�is�no�association�of�intercanine�width�(p>0.05)�
with the stature.
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INTRODUCTION 
The� United� Nations� Declaration� of� Human�
Rights� states� that� every� freeborn� person� has�
the� right� to� be� identi𿿿ed� even� after� death.1 
Identi𿿿cation� of� a� severely� decomposed� or�
mutilated body is a big challenge to the forensic 
experts.2� Anthropometry� comprises� various�
methods to estimate the dimensions of the 
human body including skeletal remains which 
made�it�easy�for�identi𿿿cation�of�an�individual�
even�after�the�death�of�a�person.�
Height/stature� is� one� of� the� useful�

anthropometric� parameters� for� individual�
identi𿿿cation.3 Dimensional relationship 
between body segments and stature has been 
the focus of forensic research for many years.4 
Correlation� of� stature� to� long� bones,� even�
fragmentary bones, are frequently reported 
among� various� populations.5,6 Studies 
reported that stature has a direct proportional 
relationship with cranial and facial bones, long 
bones, trunk, hand and footprints.1 It becomes 
dif𿿿cult� for� an� individual� to� be� identi𿿿ed�
when�the�body�is�dis𿿿gured�or�destroyed�due�
to�massive�burns,�accidents�or�disasters.�

Teeth are made of hard tissue which 
have� higher� durability� and� are� relatively�
indestructible.7 Teeth are chemically stable 
entities�and�are�also�resistant�to�𿿿re.�The�tissue�
turnover� time� is� also� less�which� enhances� its�
role as an odontometric parameter.2 Dental 
identi𿿿cation� is� crucial� for� identi𿿿cation� of�
victims� in� disasters.� It� is� accurate,� ef𿿿cient,�
inexpensive,�and�accepted�in�the�courts�of�law.8 
Dental�identi𿿿cation�plays�a�crucial�role�in�the�
identi𿿿cation�of�remains�of�the�deceased�when�
postmortem changes, traumatic injury, use of 
visual�or�𿿿ngerprint�methods�are�invalid.9

So,� teeth� are� used� in� identi𿿿cation� of� an�
individual� in� a� severely� destroyed� body.�
Careful study of odontometric parameters 
will enable us in determining the stature of a 
person. 
The�present�study�helps�to�𿿿nd�out�whether�

the right upper central incisor and intercanine 
distance can be used in estimating stature of an 
individual.�

AIMS AND OBJECTIVES
Aim: The� aim� of� this� study� is� to� 𿿿nd� out�
the possibility of estimating the stature 

of� an� individual� based� on� odontometric�
measurements 

Objectives  
1. To measure mesiodistal width of upper 

right central incisors.
2. To measure intercanine distance.
3.� To measure the actual height of an 

individual.
4. To�investigate�the�possibility�of�estimating�

height from odontometric parameters

METHODOLOGY
This was an institutional based Cross-sectional 
study conducted on 100 (50 males and 50 
females) Undergraduate Medical students 
of Alluri Sitaramaraju Academy of Medical 
Sciences (ASRAM), Eluru from September 
2024�to�December�2024.�Individuals�in�the�age�
group�of�18-25�years�with�complete�set�of�fully�
erupted healthy teeth which are in proper 
alignment were included in the study. Those 
with history of clinical presentation of missing 
tooth, dental caries, trauma, pathological 
disorders� of� teeth� and� gingiva,� cleft� palate,�
orthodontic surgeries, endocrine disorders 
and� developmental� disorders� were� excluded�
from the study. 

After obtaining ethical clearance and 
informed consent from ASRAM institute and 
the� participants� respectively,� the� study� has�
been conducted. In this study, odontometric 
parameters (mesiodistal width of upper right 
central incisor and intercanine distance) were 
measured� using� digital� vernier� calipers� in� a�
hygienic way. Three readings were measured 
in�millimeters� and� an� average�was� recorded.�
The� individual� height� is� recorded� using� a�
stadiometer.� Individuals�were�made� to� stand�
erect across the stadiometer with their feet 
placed together touching the stadiometer. 
Back of head, shoulders, buttocks should touch 
the stadiometer and the measured height is 
recorded. The height from the odontometric 
parameters is compared with that of measured 
height. 

OBSERVATIONS AND RESULTS
Observations� and� results� obtained� after� the�
statistical analysis are tabulated which shows 
in� detail� information� of� objectives� taken� up�
for the study. The tables show minimum and 
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Table 1:�Descriptive�statistics
Parameters N Maximum Minimum Mean SD
Height 100 1860 1480 1672.20 103.88
Mesiodistal width 100 10.10 6.70 8.41 0.58
Intercanine distance 100 45.50 33.80 38.87 2.17

Table 2:�Linear�regression�equation�variables�and�p-value�of�mesiodistal�width�upper�right�central�incisors
Parameter Estimate SE t p-value

Intercept 2098.27 146.85 14.29 1.06e-25

Mesiodistal width -50.63 17.41 -2.91 0.0045

y�=�2098.27-50.63×(x)
Height�calculated�=�2098.269-50.632�(mesiodistal�width�of�upper�central�incisors)�
Table 3: Correlation and Regression analysis of mesiodistal width of upper right central incisors

maximum� values,� mean,� standard� deviation�
(SD)� shows� standard� error� (SE),� p-value� and�
Pearson’s�correlation�coef𿿿cient�(R).
From the table 1 regression equation is obtained 
from the formula y=A+Bx

y=predicted�height�of�an�individual�
B=regression�coef𿿿cient�
x=value�of�parameter�used�for�calculating�the�
stature 
A=constant of the parameter 

Parameter R R2

Mesiodistal width -0.28 0.08

From� the� above� table� 3,� R� =-0.28� which�
implies�that�there�is�slight�negative�correlation�
of mesiodistal width with height of an 
individual� i.e.,� if� there� is� an� increase� in� the�

mesiodistal width of right upper central 
incisor there will be decrease in the height of 
an�individual�and�vice�versa.�

From Figure 1 and Table 4, p<0.0045 which 
implies�that�there�is�high�signi𿿿cant�association�
between mesiodistal width and height of an 
individual.

Figure 1: Height�vs�Mesiodistal�width
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Table 4: Correlation matrix
Height Mesiodistal width Intercanine distance

Height Pearson’s r -
p-value -

Mesiodistal width Pearson’s r -0.28** -
p-value 0.0045 -

Intercanine distance Pearson’s r 0.07 0.50*** -
p-value 0.48544 1.36e-7 -

Note: *p<0.05,**p<0.01,***p<0.001

Figure 2:�Height�vs�inter-canine�distance

Table� 4� and� 𿿿gure� 2,� p<0.485� which�
implies�that�there�is�no�signi𿿿cant�association�

between intercanine distance and height of an 
individual�

Table 5:�Linear�regression�equation�variables�and�p-value�of�intercanine�distance
Parameter Estimate SE t p-value

Intercept 1540.66 188.14 8.19 1.00e-12
Intercanine distance 3.38 4.83 0.70 0.485

Table� 5� shows� Linear� regression� equation� values� for� inter-canine� distance� in� correlation�with�
height 
y�=1540.655+3.384(x)
Predicted�height�=1540.655+3.38×intercanine�distance�

Table 6: Correlation and Regression analysis of 
intercanine distance

Parameter R R2

Intercanine distance 0.37 0.14

From�the�above�table�6,�R�=0.37�which�implies�
that� there� is� slight� positive� correlation� of�

mesiodistal�width�with�height�of�an�individual�
i.e., if there is an increase in the intercanine 
distance there will be increase in the height of 
an�individual�and�vice�versa.�
Table� 7� Linear� regression� equation� values�
obtained when both odontometric parameters 
are taken together in correlation with height of 
an�individual.
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Table 7:�Linear�regression�equation�variables�and�p-value�
for combined odontometric parameters

Parameters Estimate SE t p-value

Intercept 1786.54 187.03 9.55 1.24e-15

Mesiodistal width -75.71 19.52 -3.8 1.91e-4

Intercanine distance 13.45 5.21 2.58 0.0114

Predicted�height�=�1786.54�-�(75.71×mesiodistal�
width of right upper central incisor) + 
(13.45×intercanine�distance)

Table 8: correlation and regression analysis of combined 
odontometric parameters

Parameters R R2

Combined odontometric parameters 0.37 0.14

From�Table� 7� and� 8,� it� suggests� that� there� is�
a� positive� correlation� and� high� signi𿿿cant�
association between combined odontometric 
parameters�and�height�of�an�individual.��

DISCUSSION
In this study, a sample population of 100 
members (50 males and 50 females) of age 
ranging between� 18-25� years� are� taken.�
Mesiodistal width of right upper central incisors, 
intercanine�distance,�height�of�an�individual�are�
measured. From the odontometric parameters 
height�of�the�individual�is�predicted�by�linear�
regression equation. Later, statistical analysis 
are tabulated.
The� study� shows� that� there� is� a� signi𿿿cant�

association of mesiodistal width of right upper 
central incisor (p<0.05) with the height of 
the� individual� but� there� is� no� association� of�
intercanine width (p>0.05) with the stature. 
(From�table�4�and�𿿿gure�1,�2)
The� above� mentioned� results� explain� that�

there� is� a� negative� correlation� of�mesiodistal�
width�(r=-0.28)�and�a�slight�positive�correlation�
of intercanine distance(r=0.07) with the stature. 
(table�4�and�𿿿gure�1,2).
When� both� the� odontometric� parameters�

i.e., mesiodistal width of right upper central 
incisor and intercanine distance are taken into 
consideration at the same time there showed a 
better�correlation�(r=0.37)�and�high�signi𿿿cant�
association (p<0.05) with the height of the 
individual.�(table�7,�8)
In� a� study� by� Yadav� et al6 in� 2016� on� 361�

Indian� students,� the�𿿿ndings� showed� that�all�
odontometric parameters (right and left central 

and lateral incisors, left canine, combined 
mesiodistal� width)� have� positive� correlation�
and� were� signi𿿿cantly� associated� (p-value�
<0.05) with stature. Among these parameters 
the�maxillary�canines�showed�much�signi𿿿cant�
association with stature. 

Another study which was demonstrated by 
Khangura RK et al.5 on 100 subjects (50 males and 
50�females)�of�age�ranging�between�20-30�years,�
from OPD of D.J. College of Dental Sciences 
and Research in Uttar Pradesh in 2015. They 
studied four parameters (intercanine distance, 
mesiodistal width of six permanent maxillary 
anterior teeth, arc length, interpremolar 
width) that were considered singly and then 
in� various� sets� of� combinations.� The� results�
showed� that� all� the� variables� whether� taken�
individually� or� in� combinations� showed�
positive� correlation� with� stature.� Intercanine�
width� (p-value�=0.006),� inter�premolar�width�
(p-value�=0.005)� and� combined� odontometric�
parameters� (p-value� =0.0074)� were� found� to�
be�statistically�signi𿿿cant�whereas�mesiodistal�
width�of�anterior�tooth�measured�individually�
(p-value>0.05),�arc�length�(p-value�0.1195)�was�
found� to�have�no� signi𿿿cant�association�with�
stature. 

In 2021, K Ramya et al.(2) studied on reliability 
of different odontometric parameters in 
stature analysis on 100 patients considering 
mesiodistal width of anterior teeth, intercanine 
width,interpremolar width and maxillary arc 
length�as�their�variables�and�found�that�the�all�
the� parameters� showed� positive� correlation�
with stature. Combined mesiodistal width 
of� the�anterior� teeth� (p-value�=0.033)�and� the�
arc� length� (p-value� =0.009)� were� statistically�
signi𿿿cant� in� estimating� the� height� of� the�
individual� whereas� intercanine� distance�
(p-value� =0.225)� and� interpremolar� width�
(p-value� =0.069)� were� not� signi𿿿cantly�
associated.

In study done by Gopinath T et al.10 in 2021 
on� 70� individuals� in� Chennai� on� the� role� of�
facial index and odontometric parameters, the 
results showed that, in both males and females 
there� is�much�signi𿿿cant�association� (p�value�
<0.05) with the stature of the person when the 
odontometric parameters were considered 
together� than� considering� the� individual�
parameters.

Also, in a study by Jani Y et al.1 on body 
height�from�tooth�size�in�2018,�which�studied�
odontometric parameters that includes 
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intercanine width, interpremolar width and 
combined mesiodistal width. The results 
showed out that the intercanine width is 
statistically� signi𿿿cant� with� p� value� being�
0.025� and�has� a� positive� correlation� (r=0.223)�
while other parameters were also found to 
have� positive� correlation� but� did� not� show�
signi𿿿cant� association� in� estimating� stature�
(p-value�>0.05).�

The study conducted by Bharath Rao  
et al.11 in 2019 on three Asian ethnicities found 
that� there� is� positive� correlation� intercanine�
distance�(r=0.09),�interpremolar�width�(r=0.13)�
arc� length� (r=0.29)� and� negative� correlation�
with mesiodistal crown dimension of the 
six permanent maxillary anterior teeth (r=-
0.02).�The�results�showed�there�is�a�signi𿿿cant�
association of the arc length with the stature 
with�p-value�0.002�but�there�was�no�signi𿿿cant�
association of other parameters like intercanine 
width� (p-value� =0.328)� and� interpremolar�
width� (p-value� =0.172)� and� the� mesiodistal�
crown width of 6 anterior maxillary teeth 
(p-value� =� 0.814)� with� the� height� of� the�
individual.

According to study by Prabhu S et al.12 in 
the�year�2013�on�95�individuals�comprising�47�
females� and� 48�males� showed� that� there� is� a�
low correlation of odontometric parameters 
with� the� stature� (r,-0.10� to� 0.33).� There� is� no�
signi𿿿cant� association� between� the� variables�
taken� in� the� study�with� p-value� greater� than�
0.05.

A study by Shalini Kalia et al.3 in 2006 
demonstrated that combined mesiodistal 
width�of�anterior�maxillary�teeth�has�signi𿿿cant�
association�with�the�stature�(p-value�<0.05).
In�2021,�K.�Revathy�et al.4 conducted a study on 

revealing�stature�from�facial�proportions�from�
teeth�on� 1000� individuals� in�Kerala,� showing�
that� there� is� very� low� positive� correlation� of�
mesiodistal width of maxillary anterior teeth 
of�females�and�negative�correlation�for�males.�
The� study� showed� signi𿿿cant� association� of�
combined mesiodistal width for females with 
p�value�<0.05�but�for�males�the�parameter�was�
not�signi𿿿cant�with�p�value�being�0.802.
In� Saveetha� Dental� College� in� Chennai,�

a study was done on 60 dental students by 
Panigrahi C et al.7 which showed that there is no 
signi𿿿cant�association�of�inter�premolar�width�
with the stature in both males and females. 
Mohammad�Zakir�Hossain�et al13�did research 

on�201�volunteers�on�South�East�Asians�in�the�
year 2016. Their study showed that the length 
and mesiodistal width of central incisors and 
canines� showed� positive� correlation� with�
stature�(r�=�0.35�-�0.45).

According to a study by Marroquin et al.14 
in�2017�which�shows�the�advantages�of�dental�
examination� over� bone� analysis� to� estimate�
the� age� of� individuals,� it� 𿿿nds� the� pulp� to�
tooth area ratio from upper canines and single 
rooted teeth, and pulp to tooth width-length 
ratio as a reliable technique. 

From the conclusions of a study done by 
Atul et al.15� on� 196�medical� students� aged� 18�
to 25 years from central India, it showed a 
signi𿿿cant� correlation� between� stature� and�
head length obtained from the regression 
equations separately for males and females. 
These� 𿿿ndings� show� that� head� length� can�
be used for stature estimation in forensic 
purposes.

Another study done by Kyllonen et al (16) 
developed� a� regression� equation� to� estimate�
stature using the cranial measurements from 
the CT scans and the forensic data banks in the 
United states, the results suggested that cranial 
measurements can aid in stature estimation but 
the� 95%� con𿿿dence� intervals�produce� stature�
ranges, limiting their reliability.

CONCLUSION 
The study concludes that:

• Combined� and� individual� odontometric�
parameters can be used to estimate the 
stature.

• However,� more� precise� results� are�
obtained when combined odontometric 
parameters are taken into consideration.

Hence,� odontometric� parameters� are� useful�
forensic�tool�in�the�identi𿿿cation�of�individual�
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