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Introduction
Recognition of human remains is an indispensable element in 

medico-legal aspects and at the same time one of the major undertaking 
by the forensic anthropologist is the identification of fragmentary and 
mutilated remains. The identification of stature of the deceased, and 
comparisons with the ante-mortem data and age and sex assessment, 
has been subject matter of many forensic anthropology researches 
over the time and space.1,2 The process of identification is generally 
imperative in cases of mass disasters, explosions, and assault cases 
where the body is fragmented and establishing the identity of the victim 
being the challenge for investigator.3 It is here that accurate sexing of 
the human remains has the potential to primarily narrow down the 
search to a particular sex thereby giving sense of direction to the 

ongoing forensic investigation. Although genetic analysis of human 
population does not support concepts of innate racial differences with 
respect to innate abilities or characteristics, but human as polytypic 
and allopatric species demonstrate wide range of morphological, 
quantitative, polymorphic variations across the word. Being at the 
crossroads of migration, Indian populations have undergone complex 
and ancient admixture events over a long period4‒6 and have been the 
melting-pot of disparate ancestries originating from different parts of 
Eurasia and South-East Asia.6 Although the date of entry of modern 
humans into India remains uncertain but it is reasonable to consider 
by the middle Paleolithic period (50,000–20,000 years before present 
[ybp]), humans appear to have spread onto many parts of India.7 
Contemporary ethnic India is a land of enormous genetic, cultural, and 
linguistic diversity.8,9 A more recent study exploring Indian genomic 

Forensic Res Criminol Int J. 2018;6(6):523‒525. 523
© 2018 Ghosh et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and build upon your work non-commercially.

Stature estimation from digit length, bi-acromian and 
bi-illiac length: a study among two populations from 
eastern and north eastern India

Volume 6 Issue 6 - 2018

Kusum Ghosh, Priyama Bhattacharya, Sumit 
Maitra, Diptendu Chatterjee, Arup Ratan 
Bandyopadhyay
Department of Anthropology, University of Calcutta, 35, 
Ballygunge circular Road, Kolkata – 700019, India

Correspondence: Arup Ratan Bandyopadhyay, Department 
of Anthropology, University of Calcutta, 35, Ballygunge circular 
Road, Kolkata – 700019, India, Email 

Received: November 19, 2018 | Published: December 28, 
2018

Abstract

Background: Identification of human remains in medico-legal situation contribution 
of forensic anthropology is imperative. Forensic anthropology deals with identification 
of age, sex and ethnicity. Apart from that estimation of stature is found to be one of 
the major parameters of forensic anthropology, is an essential element of medico-legal 
investigations when identifications of unknown dismembered remains are involved. 
The publication regarding estimation of statute seems to be scanty from Eastern India 
and specially from North East India. 

Aim: The present study was conducted with an aim to estimate stature from 2D, 4D, 
Bi-acromian length and Bi-illiac length of adult age matched females belonging to 
Bengalee Hindu Caste Population from Eastern India and one of the ethnic groups 
(Chakmas) of North East India (Tripura).

Materials and methods: To achieve the purpose, the participants of the present study 
were comprised of 100 Chakma females and 100 Bengalee females of 25 to 35 years 
age ranges. Prior to the study verbal consent were obtained from the participants. The 
ring finger is the fourth digit (4D) of the human hand and the second most ulnar finger 
located between the middle finger and the little finger while the index finger is the 
second digit (2D), located between the thumb and the middle finger and usually the 
most dexterous and sensitive finger of the hand were measured using standard method. 
Along with digit measurements, stature was obtained using standard technique. 
Obtained data were doubly checked and analyzed using the SPSS (Version- 16.0). 
Descriptive and inferential statistics were done in appropriate places and cut off was 
set as p=0.05.

Results: Distributions of the anthropometric variables including 2D and 4D 
demonstrated significant (p<0.05) between the age matched Bengalee and the 
Chakma females for all the characteristics. Examination of estimation of stature 
using multiplication factors revealed least mean value for the bi-illiac length while, 
the highest being the mean value for 2D among both the population. However, the 
comparison between the population the mean multiplication factors for estimation of 
stature, the length of 2D, 4D and Bi-illac length demonstrated significant (p<0.05) 
difference between the two population groups. So far the forensic issues concern 
regarding the stature estimation by multiplication factors, the best predictors were 
Bi-illica length followed by Bi-acromian length for both the studied populations. The 
correlation analysis demonstrated most of the measurements demonstrated significant 
(p<0.05) positive correlation with stature except bi-acromian and bi-illiac among the 
Bengalee females and Chakma females respectively.

Conclusion: The study concludes that stature estimation from 2D and 4D lengths 
along with bi-acromian and bi-illiac lengths could be utilized for specific population 
group. 
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diversity demonstrated four major ancestral genetic components in 
mainland India that included four dominant ancestries in populations 
from mainland India: Ancestral North-Indian (ANI), Ancestral South-
Indian (ASI), Ancestral Tibeto–Burman (ATB) and Ancestral Austro-
Asiatic (AAA).6 Dismembered remains including the terminal parts 
of the human body such as hands and feet are often found in cases of 
mass disaster and homicides. Studies have highlighted on the role of 
hand and foot measurements in establishing the biological profile of 
individuals in forensic investigations.1‒4,10 Besides the lengths of the 
fingers such as 2D:4D ratios have also been used for predicting sex of 
an individual. Since, the relative lengths of digits are set before birth,11 
therefore, intra uterine environment that affect the limbs in the critical 
period of limb formation also related to normal development of 
limbs which might reflected through the ratio of the parts of the limb 
dimensions. Apart from finger digit ratios (2D:4D), androgyny score 
involving bi-acromial and bi-illiac lengths are also found to be the 
measures, which has significant effect on sexual dimorphism.12 On the 
basis of the literature review on major and contributing publications 
regarding the stature estimation from hand, other long and finger 
bones dimensions10‒13 concerns, it has been found that studies on the 
indigenous population of Tripura seems to be under represented. In 
this backdrop, the present study, to best of the knowledge is the first 
attempt to understand the above mentioned issues on one Tibeto-
Burman speaker endogamous ethnic populations (Chakmas-the 
migrant group) of North East India (Tripura) and compared with 
Bengalee population from Eastern India (West Bengal). 

Materials and methods
The participants of the present study were comprised of 100 

Chakma females and 100 Bengalee females of 25 to 35 years age 
ranges. Prior to the study verbal consent were obtained from the 
participants. The ring finger is the fourth digit (4D) of the human hand 
and the second most ulnar finger located between the middle finger 
and the little finger while the index finger is the second digit (2D), 
located between the thumb and the middle finger and usually the most 
dexterous and sensitive finger of the hand.14 Stature was obtained 
using standard technique.15 Obtained data were doubly checked and 
analyzed using the SPSS (Version- 16.0). Descriptive and inferential 
statistics were done in appropriate places and cut off was set as p=0.05.

Results and discussion
Distributions of the anthropometric variables including 2D and 

4D (Table 1) demonstrated significant (p<0.05) between the age 
matched Bengalee and the Chakma females for all the characteristics. 
Furthermore, the analysis revealed except the bi-acromian length 
all the anthropometric variables were significantly (p<0.05) higher 
in Bengalee females. Examination of estimation of stature through 
multiplication factors (Table 2) the present study revealed least mean 
value for the bi-illiac length while, the highest being the mean value for 
2D among both the population. However, the comparison between the 
population the mean multiplication factors for estimation of stature, 
the length of 2D, 4D and Bi-illac length demonstrated significant 
(p<0.05) difference between the two population groups belonging two 
discrete geographical, ecological and linguistic affiliation, indicated 
differential dimensions in body proportions. So far the forensic issues 
concern regarding the stature estimation through multiplication 
factors, the best predictors were Bi-illiac length followed by Bi-
acromian length for both the studied populations. Apart from the 
analysis of multiplication factors, to understand the relationship of 
stature and other measures such as bi-acromian, bi-illiac lengths, 
digit measurements (2D and 4D) correlations have been computed 
(Table 3). Majority of the measurements demonstrated significant 
(p<0.05) positive correlation with stature except bi-acromian and bi-
illiac among the Bengalee females and Chakma females respectively. 
Bengalee females revealed significant (p<0.05) negative correlation 
between stature and bi-acromian length, while Chakma females 
showed in contrast the negative correlation between stature and 
bi-illiac length. It would be apparent from the analysis that, since 
the Chakmas and Bengalee population are the two discrete ethnic 
groups and resides in discrete geographical zone, the body structure 
concerning the bi-acromian and the bi-illiac dimension seems to be 
variable might be due to adaptability. Furthermore, the comparative 
analysis of these aspects remains unresolved, since no previous study 
has been encountered regarding reconstruction of stature by these 
anthropometric measures for either of the population. So far the 
coefficient of determination (R2) concern, 2D length showed highest 
(38.3%) value to determine the stature for Chakma females, while 
for Bengalee females highest coefficient of determination (7.1%) 
for stature revealed by bi-illiac length. In this circumstance, the 
study concludes that stature estimation and /or reconstruction from 
digit (2D and 4D) lengths along with other anthropometric variables 
(bi-acromian and bi-illiac) lengths should be utilized for specific 
population group. Therefore, the present study stimulates further 
studies in different population.

Table 1 Distribution of anthropometric variables of the studied population

Population Stature (cm)
Mean±SD

2D (cm)
Mean±SD

4D (cm)
Mean±SD

Bi-Acromial Length (cm)
Mean±SD

Bi-Illiac
Length (cm)
Mean±SD

Bengalee 155.81±7.48* 7.39± 0.49* 7.89 ±0.51* 26.48 ± 6.28 30.37±2.91*

Chakma 151.21 ±4.98 6.22±.0.41 6.52±.0.66 29.65 ± 5.19* 29.28± 3.64

*p<0.05

Table 2 Distribution of multiplication Factors for estimation of stature of the 
studied population

Variables
Bengalee 
(n=100)
Mean±SD

Chakma 
(n=100)
Mean±SD

Height/2D length 21.17±1.67 24.21±1.26*

Height/4D length 19.79±1.49 23.37±1.71*

Height/Bi-acromial length 6.21±1.53 6.06±6.47

Height/Bi-iliac length 5.14±0.51 5.62±1.07*

*p<0.05

Table 3 Correlation between stature and anthropometric variables of the 
studied population

Variable Predictors Bengalee Chakma

r R2 r R2

2D 0.216* 0.046 0.619* 0.383

4D 0.258* 0.067 0.525* 0.275

Height Bi-acromial - 0.298* 0.089 0.237* 0.056

Bi-iliac 0.266* 0.071 -0.126 0.016
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