
  
 

 
 

 
 

ORIGINAL RESEARCH ARTICLE 
 

ESTIMATION OF STATURE FROM UPPER ARM LENGTH 
AMONG THE HINDU AND SIKH POPULATION OF  

LUCKNOW REGION 
 

*1Pragya Chauhan, 2Dr. Anu Singla and 3Mr. Baljeet Yadav  
 

1MSc Forensic Science, BBAU central university, Lucknow,  
2Reader, Institute of forensic Science, BU Jhansi,  

3Research Scholar, BU Jhansi 
 
 

 

ARTICLE INFO                                        ABSTRACT 
 
 

Forensic anthropological investigation utilizes the application of anthropological research and 
techniques in resolving the medico-legal issues; it focuses on human identification from 
unknown, highly decomposed, fragmentary and mutilated human remains found from the crime 
scene. Stature or body height is one of the most important and useful anthropometric parameter 
that helps in determination of the physical identity of an individual. The present study is based on 
400 subjects (200 male and 200 female) aged between 20-40 years belonging to Sikh (n=200) and 
Hindu (n=200) communities in the Lucknow region of Uttar Pradesh, India. An attempt has been 
to estimate the stature from upper arm length among different populations and community of a 
area for the anthropological findings and identification in Lucknow region. 
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INTRODUCTION 
 

Stature of an individual from amputated, highly decomposed 
and fragmentary human remains plays significant role in the 
personal identification in the events of murders, accidents or 
natural disaster, especially mass disasters where comingled 
bones are found. The major biological characteristics, such as 
age, sex, stature, and possibly race or ethnicity of skeletonised 
human remains can be determined by the Forensic 
anthropologists. Stature of an individual increases from 
intrauterine life up to 20 to 21 years of age. According to 
Roche, at the age of 18, the stature is accepted as Adults; 
although after this age small increment in stature occurs. The 
accaccuracy of stature reconstruction as well as the adequacy 
of the method in relation to groups of probably different social  
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and economic status is discussed (Anand, 1991). The study of 
upper Arm length has been attempted by many workers and 
researchers in various regions and parameters. Estimation of 
stature of an individual from skeletal material or from 
mutilated or amputated limbs or parts of limb has obvious 
significance in personal identification in events of murders, 
accidents or natural disasters mainly concerning with forensic 
identification analysis. Ilayperuma et al (2009), Jasuja (2004) 

(JLS Sonu) 
 

MATERIALS AND METHODS 
 
The data of present study is based on 400 subjects (200 male 
and 200 female) aged between 20-40 years belonging to Sikh 
(n=200) and Hindu (n=200) communities in the Lucknow 
region of Uttar Pradesh, India. Data was collected from 
household survey, colleges and hospitals. To avoid growth 
factor before 20 years and aging process after 40 years, 
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subjects below 20 years and above 40 years of age were 
excluded. Subjects were grouped on the basis of their 
communities and sex.  
 
Measurements- Only healthy subjects, without any physical 
abnormalities were taken in this study. The measurement was 
taken on both the upper arm of an individual in a proper light 
during day time 
 

 For evaluation of the stature, the subjects were asked to 
stand on their heels joined together and back as straight 
as possible to get a projective distance between ground 
Surface and vertex of the head with the help of 
Anthropometer. 

 The length of upper arm was taken by asking the 
subject to bend their elbow joint so that the bent surface 
of arm and forearm could make an angle of 90 degree. 
The distance between two points i.e. acromion end and 
lateral epicondyle was measured with the help of 
Anthropometer. 
 

To minimize the risk of Progressive and subjective errors, 
readings were taken three times and then their means were 
calculated, all the dimensions and statistical measurements 
were calculated by SPSS software for accurate findings. 
 

RESULTS 
 

Table 1. Measures of mean, standard deviation and standard 
error of mean for different body measurements of Hindu Males 

and Females 
 

Name of Measurement Sex 
 

Mean 
(cm) 

SD ± SEE 
± 

Stature Male 
Female 

175.46 
161.85 

5.76 
5.41 

0.57 
0.54 

UAL  (L) Male 
Female 

37.58 
33.56 

2.71 
1.42 

0.27 
0.14 

UAL  (R) Male 
Female 

37.61 
33.60 

2.70 
1.41 

0.27 
0.14 

       UAL= Upper Arm Length 
 

Table-1 represents the mean, standard deviation and standard 
error for different body measures of Hindu males and females 
of Lucknow. It is shown in the table that the mean value of 
stature for Hindu male is higher than females, i.e., 175.46 cm 
In case of upper arm length for left and right side, mean value 
of male is higher, i.e, 37.58 cm and 37.61 cm respectively. 
This is found that male have larger values for all the 
measurements than females. 
 

 
 
Graph represents measures of mean, standard deviation and 
standard error of mean for different body measurements of 
Hindu Males and Females. 

 

Table 2. Sex difference in different body measurements of Hindus 
(t-test) 

 
Name of Measurement t-Value 

Stature 17.44* 
UAL  (L) 13.40* 
UAL  (R) 13.36* 

UAL=Upper Arm Length 
* Significant at the 0.01 level 
 

Table 2 presents the sex difference in different body 
measurements of hindu males and females of Lucknow. 
It is shown in the table that the t-value of stature for Hindu is 
17.44. 
 
In case of upper arm length for left and right side, t- value is 
13.40 and 13.36 respectively. 
 
Table 3. Multiplication factor for different body measurements of 

Hindu Males and Females 
 

Name of Measurement Sex Mf- Value 

UAL (L) Male 
Female 

5.04 
4.82 

UAL (R) Male 
Female 

4.67 
4.81 

UAL= Upper Arm Length 

 
Stature= M.F × UAL 
 

 
 

Graph represents Multiplication factor for different body 
measurements of Hindu Males and Females. 
 

Table 4. Correlation values of Upper Arm Length with 
 Stature of Hindus 

 

Name of Measurement Sex Correlation Value 

UAL (L) Male 
Female 

0.680 
0.585 

UAL (R) Male 
Female 

0.684 
0.590 

UAL= Upper Arm Length 
 

 
 

Table- 4 Represents the Correlation factor for different body 
measurements of Hindu males and females of Lucknow. It is 
shown in the table that Correlation value for left and right 
upper arm length of males is higher than the females, i.e, 0.680 
and 0.684 respectively. This is found that male have larger 
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Correlation values for both upper arm length than females. 
Graph represents Correlation values of Upper Arm Length 
with Stature of Hindu males and females 
 
Table 5. Regression equation (r) for different body measurements 

of Hindu males and females 
 

Name of Measurement Sex ‘r’ 

UAL (L) Male 
Female 

0.680 
0.585 

UAL (R) Male 
Female 

0.684 
0.590 

UAL= Upper Arm Length 
 

Table- 5 Represents the Regression equation for different body 
measurements of Hindu males and females of Lucknow. It is 
shown in the table that Regreesion equation for left and right 
upper arm length of males is higher than the females, i.e, 0.680 
and 0.684 respectively. This is found that male have larger 
Regression equation for both upper arm length than females. 
The linear Regression formulae from left and right upper arm 
length for Hindu Males: 
 
121.12 ± 1.44 × UAL (L) 
120.58 ± 1.45 × UAL (R) 
 
The linear Regression formulae from left and right upper arm 
length for Hindu Females: 
 
86.68 ± 2.24 × UAL (L) 
85.77 ± 2.26 × UAL (R) 
 

 
 
Graph represents linear regression from left and right UAL for 
Hindu males and females. 
 

Table 6. Measures of mean, standard deviation and standard 
error of mean for different body measurements of Sikh males and 

females 
 

Name of 
Measurement 

Sex 
 

Mean 
(cm) 

SD ± SEE ± 

Stature Male 
Female 

178.42 
168.74 

3.78 
4.46 

0.37 
0.44 

UAL  (L) Male 
Female 

38.81 
35.82 

2.79 
1.58 

0.27 
0.15 

UAL  (R) Male 
Female 

38.87 
35.82 

2.79 
1.59 

0.27 
0.15 

             UAL= Upper Arm Length 
 

Table- 6 Represents the mean, standard deviation and standard 
error for different body measures of Sikh males and females of 
Lucknow. It is shown in the table that the mean value of 
stature for Sikh male is higher than females, i.e., 178.42 cm 
In case of upper arm length for left and right side, mean value 
of male is higher, i.e, 38.81 cm and 38.87 cm respectively. 
This is found that male have larger values for all the 
measurements than females. 
 
 

 
 
Graph represents measures of mean, standard deviation and 
standard error of mean for different body measurements of 
Sikh males and females 
 

Table 7. Sex difference in different body measurements  
of Sikhs (t-test) 

 
Name of Measurement T-Value 

Stature 17.28* 
UAL  (L) 9.77* 
UAL  (R) 9.96* 

UAL=Upper Arm Length * Significant at the 0.01 level 
 

Table-7 Represents the sex difference in different body 
measurements of Sikh males and females of Lucknow. It is 
shown in the table that the t-value of stature for Hindu is 
17.28. In case of upper arm length for left and right side, t- 
value is 9.77 and 9.96 respectively. 
 

 
 

Graph represents sex difference in different body 
measurements of Sikh population 
 

Table 8. Multiplication factor for different body measurements of 
Sikh males and females 

 

Name of Measurement Sex MF- Value 

UAL (L) Male 
Female 

4.607 
4.709 

UAL (R) Male 
Female 

4.601 
4.708 

UAL= Upper Arm Length 
 

Table- 8 Represents the multiplication factor for different body 
measurements of Sikh males and females of Lucknow. It is 
shown in the table that the Mf- Value for left and right upper 
arm length of female is higher than the males, i.e, 4.709 and 
4.708. This is found that female have larger values for all the 
measurements than males. For calculating stature from upper 
arm length, the following formula can be used: 
 
Stature= M.F × UAL 
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Graph represents Multiplication factor for different body 
measurements of Sikh males and females. 
 

Table 9. Correlation values of Upper Arm Length with 
 Stature of Sikh 

 

Name of Measurement Sex Correlation Value 

UAL (L) Male 
Female 

0.887 
0.844 

UAL (R) Male 
Female 

0.885 
0.845 

UAL= Upper Arm Length 
 

Table- 9 Represents the Correlation factor for different body 
measurements of Sikh males and females of Lucknow. It is 
shown in the table that Correlation value for left and right 
upper arm length of males is higher than the females, i.e, 0.887 
and 0.885 respectively. This is found that male have larger 
Correlation values for both upper arm length than females. 
 

 
 

Graph represents correlation value of UAL with stature for 
Sikh males and females 
 

Table 10. Regression equation (r) for different body 
measurements of Sikh males and females 

 

Name of Measurement  Sex  ‘r’ 

UAL (L) Male 
Female 

0.887 
0.844 

UAL (R) Male 
Female 

0.885 
0.845 

                     UAL= Upper Arm Length 
 

Table- 10 Represents the Regression equation for different 
body measurements of Hindu males and females of Lucknow. 
It is shown in the table that Regreesion equation for left and 
right upper arm length of males is higher than the females, i.e, 
0.887 and 0.885 respectively. This is found that male have 
larger Regression equation for both upper arm length than 
females.  
 
The linear Regression formulae from left and right upper arm 
length for Sikh Males: 
 
131.87 ± 1.19 × UAL (L) 
131.86 ± 1.19 × UAL (R) 
 

 
 

The linear Regression formulae from left and right upper arm 
length for Sikh Females: 
 

83.47 ± 2.38 × UAL (L) AND 84.11 ± 2.36 × UAL (R) 
 
Graph represents linear regression from left and right UAL for 
Sikh males and females 
 

DISCUSSION 
 
The present study was conducted on total of 400 people, 
including 200 Hindu population (100 males, & 100 females) 
and & 200 Sikh population (100 males & 100 females), aged 
between 20-40 years in Lucknow region. This study devised 
the Multiplication Factor (Mf), Correlation of Stature with left 
and right Upper Arm Length as well as Student t- Test Values 
for both male and female of Hindu and Sikh communities and 
the Regression equation (r) for different body measurements of 
Sikh males and females. Navid S et al. conducted his study on 
100 Medical Science students (50 males and 50 females) aged 
between 19-21 years, from Tehran University, Iran, calculated 
Upper Arm Length for Male and Female is 33.72 ± 2.30 and 
30.12 ± 2.29 respectively. In the present study, left Upper Arm 
Length for Hindu Male and Female is 37.58 ± 2.71 and 33.56 
± 1.42 respectively and for right Upper Arm Length, is 37.61 ± 
2.70 and 33.60 ± 1.41 respectively. For Sikh Male and Female 
left UAL is 38.81 ± 2.79 and 35.82 ± 1.58 respectively and for 
right UAL is 38.87 ± 2.79 and 35.82 ± 1.58. Nath & Krishnan 
formulated Multiplication factor in 276 Hindu (Baniya) 
females of Delhi for the prediction of stature from UAL, aged 
between 15-22, where the Multiplication Factor was calculated 
as 4.95. in the present study Multiplication Factor of left and 
right UAL for Hindu Females is 4.82 and 4.81 respectively, 
and for Sikh Females, it is 4.709 and 4.708 respectively. 
 
Conclusion 
 
It has been concluded from the present study that, the length of 
Upper Arm can be used for estimation of stature when 
humerus bone is brought for forensic examination. The present 
study found that: 
 

 Sikh Males and Females exhibit greater dimensions 
than the Hindu Males and Females 

 Males of both the Communities exhibit greater 
dimension than the Females. 

 The Females of both the communities exhibit greater 
mean Multiplication factor for upper arm length than 
the Males. 

 Stature and Upper Arm Length are positively and 
significantly correlated with each other (p<0.01). 

 The difference in Left Upper Arm and Right Upper 
Arm is very Less, so it can be neglected. 

 The Linear Regression Formulae can be used for 
measuring the stature from UAL among the Hindu and 
Sikh population of Lucknow Region. 

 This fact will be of practical use in Medico legal 
investigations and in anthropometry. Study would be 
useful for Anthropologist and Forensic Medicine 
experts. 

 

REFERENCES 
 
Anand. N. and Nath, S. 1991. Estimation of stature through 

percutaneous measures of the upper and lower extremities 
among Rajputs of Pauri Garhwal. Indian Journal of 
Forensic Science Vol 5 53-89 

  13806                  Pragya Chauhan et al. Estimation of stature from upper arm length among the hindu and sikh population of lucknow region 



dismembered remains. Journal of Forensic Medicine. Vol 18 
14-17. 

Jain, P. and Nath, S. 1997. Estimation of stature through upper 
and lower limb dimensions among Brahmins of Kumaon. 
The Indian Journal of Physical Anthropology and Human 
Genetics Vol 20 (2) 163-168. 

Jasuja OP et al. (2004). Estimation of Stature from Hand & 
Phalange Length. Journal of Indian Academy of Forensic 
Medicine. Vol 26(3) 100-106.  

Kanchan T, Krishan K (2011). Anthropometry of hand in sex 
determination of 

 Kate B.R and Mazumdar R.D (1976). Stature estimation from 
femur and humerus by regression and autometry. Acta Anat 
Vol 94 311-320. 

Kaur et al. (2011). Estimation of stature from upper arm length 
in North Indians. Indian Journal of Fundamental and 
Applied Life Science Vol 1 (4) 151-154. 

 Nat BS (1931). Estimation of stature from long bones in 
Indians of the united provinces: A medicolegal inquiry in 
anthropometry. Indian Journal of Medical Research. Vol 
18 1245-1253. 

Nath S & Kaur S (1998). Reconstruction of stature through 
percutaneous measurements of upper and lower limb bone  
lenghts among Rajputs of district Sirmour, Himachal 
Pradesh. South Asian Anthropologist.Vol 19(2) 57-62.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nath S and Krishnana G (1990). Determination of stature 
using percutaneous measurements of upper and lower limb 
bones among Hindu (Baniya) females of Delhi. Journal of 
Anthropological Survey of India Vol 39 151-166 

 Pal DC, Datta AK (2014). Estimation of stature from radius 
length in living adult Bengali males. Indian Journal of 
Basic and Applied Medical Research Vol 3 (2) 380-389. 

 Pan N (1924). Lengths of long bones and their proportions to 
body height in Hindus. J Anat Vol 58 374-378.  

Pelin C et al. (2010). Body height estimation from head and 
face dimensions: A different method. Journal of Forensic 
Science. Vol 55 1326-1330. 

Raxter MH, Auerbach BM, Ruff CB (2006). Revision of the 
fully technique for estimating statures. Am J Phys 
Anthropol. Vol 130 374-384. 

 Sahni D, Sanjeev, Sharma P, Kaur H, Aggarwal A (2010). 
Estimation of stature from facial measurements in 
northwest Indians. Leg Med. Vol 12 23-27. 

Shah T, Patel M, Nath S and Menon Sk (2015).  A model for 
construction of height and sex from shoulder width, arm 
length and foot length by Regression method. Journal of 
Forensic Science and Criminology Vol 3 (1) 102. 

  13807                                 International Journal of Development Research, Vol. 07, Issue, 07, pp.13803-13807, July, 2017 

******* 


