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ABSTRACT: 

Introduction: “Identification is an individual’s birth right”. A dismembered body parts are being frequently brought to the 

Medico-legal expert for generating data for identification, due to incidence of mass disasters like air crash, terrorist attacks etc. 

These disasters are quiet frequent now a days.   The aim of the present study was to estimate the stature from percutaneous tibial 

length (PCTL) which is very useful in identification of victim or an accused involved in a criminal act is an important task in the 

field of forensic investigation. The regression equations of the present study could be used to estimate stature in population of 

Rajasthan.  

Material and methods: Study consists of 50 adult males and 50 adult females between the age group of 20 – 30 years, born or 

brought up in Rajasthan. Measured parameters of subjects are stature and percutaneous tibial length.  

Results: On computing the data, it was found that a significant positive correlation exists between the stature and percutaneous 

tibial length with a correlation coefficient (r= 0.98 in males and r= 0.95 in females) and p value <0.0001. Stature is estimated 

from percutaneous tibial length using simple regression analysis for males (Stature in cm = 68.9514 + 2.5902 PCTL in cm) and 

for females (Stature in cm = 85.1460+ 1.9005 PCTL in cm) 
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INTRODUCTION 

 Personal identification means determination of 

individuality of persons. It may be complete 

(absolute) or incomplete (partial). Complete identify-

ication means absolute fixation of individuality of a 

person. Partial identification implies ascertainment of 

only some facts about the identity of the person while 

others still remains unknown.  Age, sex and stature 

are the primary characteristics of identification.  

       Stature is one of the various parameters of 

identification of the individuality of a person. It is 

well known that there is a definite relationship 

between the height of the person and various parts of 

the body like head, trunk and lengths of the upper and 

lower limbs. Assessing the height of an individual, 

from measurements of different parts, has always 

been of immense interest to the anatomists, anthro-

pologists and forensic medicine experts. Kaore 

Ashita (2012) measured heights of the subject in 

standing position and percutaneous length of Tibia 

was on both sides and found positive correlation 

between them. Extensive work has been done on 

correlation of measurements of various body parts 

with stature of a person in the India and abroad. 

However they have been conducted in different 

regions on different races, hence their data and 

statistical formulae cannot be generalized.  
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         MATERIAL AND METHOD 

         The present study has been conducted on medical 

students of Rajasthan in S.M.S. Medical College, 

Jaipur, consisting of 100 adults which includes 50 

males and 50 females Only those students are 

included who are born and brought up in Rajasthan 

state with ancestral origin from this region. Age 

groups of students ranged from 21 to 29 years are 

selected for measurements only after their consent for 

giving measurements. Following Measurements were 

taken- 

1. Stature - Height is measured from vertex to floor 

by stadiometer with subject standing barefooted, 

erect on an even floor, in the Frankfurt’s plane. 

Subject’s head is positioned parallel to the floor 

with heels together and weight evenly distributed 

between both feet. 

2. Percutaneous tibial length- is measured with the 

help of spreading calipers in centimeters, by 

measuring the distance between the most 

prominent palpable portion of the medial condyle 

of the tibia and tip of the medial malleous. The 

subject is asked to sit with knee placed in the semi 

flexed position and the foot partly inverted to 

relax the soft tissues and render bony landmarks 

prominent. Then, the prominent landmarks are 

measured with the help of spreading calipers. 

Further, the measurement is confirmed by using 

metric tape.  

The data thus, collected is then subjected to 

statistical analysis using computer software 

named as Med Calc version 12.7, SPS (Smith’s 

Package of Statistics) and Microsoft Excel 

spreadsheet.  

OBSERVATION AND RESULTS 

 On computing the data, it was found that a 

significant positive correlation exists between the 

stature and percutaneous tibial length. Stature is 

estimated from percutaneous tibial length using 

simple regression analysis. 

 

 

1. Showing different parameters of stature and PCTL in males and females: 

 

S.NO. PARAMETERS MALE FEMALE 

STATURE PCTL STATURE PCTL 

1 Range 159.00  - 187.50 35.50 -  46.00 147.70 - 170 32.50 - 43.50 

2 Mean 174.91 40.90 157.53 38.09 

3 SD (Standard 

Deviaion) 

6.57 2.48 4.77 2.39 

4 % Confidence 

Variation  (CV) 

173.04 to 176.77 39.50 to 42.50 

 

155.80  to 159.08 37.41 to 38.77 

5 SE (Standard Error) 0.9293 0.35 0.6756 0.33 

6 Significance level p≤0.0001 p≤0.0001 
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** above table shows different values of stature and 

PCTL considered under various parameters in males 

and females. These shows that stature and PCTL are 

more in males than females. The present study 

revealed that standing height of many individuals 

were same, but their percutaneous tibial lengths 

(PCTL) differed, i.e. the contribution of tibial length 

to the stature of a person varied from person to 

person, even for a given height. Keeping this in view, 

mean of stature and PCTL were taken into 

consideration. The data were analyzed for range, 

mean, standard deviation, % of co-efficient variation 

and standard error. Correlation coefficients (r) of 

height and PCTL were calculated for males and 

females. All these values are statistically highly 

significant. (p value≤0.0001) 

                 

Figure 1: Scatter diagram with regression line in 

males 

                    

Figure 2: Scatter diagram with regression line in 

females.  

** Both the figures show a linear relationship 

between stature and percutaneous tibial length in 

males and females.  

Table 2 Regression Analysis between Stature and PCTL in males and females.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameter Male Female 

Linear regression 

equation  

Y = 68.9514 + 2.5902 X 

 

Y=85.1460+ 1.9005 X 

 

SE 3.0653 3.3093 

Correlation 

Coefficient (r)  

0.98 0.95 

95% Confidence 

interval of (r) 

0.9658 to 0.9890 0.9191 to 0.9735 

Coefficient of 

determination (R
2
) 

0.960 0.902 

Residual standard 

deviation 

1.3024 1.4547 

Intercept 68.9514 85.1460 

Slope  2.5902 1.9005 

Significance level  p≤0.0001 p≤0.0001 



Indian Journal of Basic and Applied Medical Research; December 2013: Issue-1, Vol.-3, P.21-26 

24 

www.ijbamr.com   P ISSN: 2250-284X  E ISSN :2250-2858 

 

 

Where, Y= Stature in cm, and X = PCTL in cm. 

** Table 2 shows descriptive statistics of the study 

sample. The linear regression equations have been 

derived along with correlation coefficient in both 

cases. These analyses depict linear correlation 

between stature and PCTL in both cases. Since there 

is high correlation between the height and PCTL, 

these equations can be used to predict height from 

PCTL.  

DISCUSSION  

Estimation of stature from bones plays an important 

role in identifying unknown bodies, parts of bodies or 

skeletal remains. In the present study, an attempt has 

been made to establish the relationship between 

stature and percutaneous tibial length in males and 

females of Rajasthan. The study was conducted on 

100 individuals born and brought up in Rajasthan.  

As individuals stop growing in height on completion 

of union of the epiphysis and the diaphysis, which is 

usually by the age of 18 to 20 years, all individuals 

considered for the purpose of study were above the 

age of 20 years, also after 30 years there is regression 

of the intervertebral disc, so the subjects below 30 

years are included in the study.  The present study 

reveals that standing height of many individuals was 

same, but their percutaneous tibial lengths (PCTL) 

differed, i.e. the contribution of tibial length to the 

stature of a person varied from person to person, even 

for a given height. Keeping this in view, mean of 

stature and PCTL were taken into consideration. 

Trotter and Gleser had designed the most commonly 

used equations. The lower limb length is the greatest 

contributor to standing height; hence most of the 

predictive equations are based on the length of the 

long bones of the lower limb, the femur, tibia, and 

fibula. To address the issue of poor preservation and 

fragmented and incomplete bones, Steele had 

developed equations for predicting the complete 

length of the long bone. 

Correlation coefficients (r) of height and PCTL were 

calculated for males and females. The value of ‘r’ for 

males was 0.98 and for females 0.95. Both these 

values were statistically significant. Since there was 

high correlation between the height and PCTL, a 

simple regression analysis was done between them 

for males and females, to predict height from PCTL. 

For estimation of height from PCTL, a simple 

regression formula was derived as follows: 

For male Stature in cm = Y = 68.9514 + 2.5902 X 

For females Stature in cm = Y=85.1460+ 1.9005 X 

Where, Y= stature and X = percutaneous tibial 

length. 

This is comparable to other studies conducted in 

Eastern and Northern India (6), Germany (8) ,Mauritius 

(13), Turkey (10) and Korea (6). Mohanty et.al (1998) 

found a correlation coefficient (0.952 in males and 

0.939 in females, similarly Ozaslan et.al. (2003) 

derived correlation coefficient (0.740 in males and 

0.790 in females). The highest correlations were 

observed between stature and tibial length, which 

explains that the weight bearing bones are better 

indicators of the stature.  

The estimated height so derived is acceptable within a 

range of error and was in close approximation with 

that of the observed height., Celbis (2001), Pelin et.al 

(2003) ,Mall (2006) in their study derived regression 

formulae and found a good correlation .  

Bhavna and Surender Nath (2009) in their study on 

male Shia Muslims in Delhi derived the linear 

regression equation which is comparable to our study, 

but exemplifies the fact that the regression equation 
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derived will be population group/region specific. In 

our study we broadened the spectrum of assessment by 

including both males and females which has not been 

done in the above studies. 

Similarly, K.R. Nagesh (2011), estimated the stature 

from length of tibia, radius and ulna in medical 

students belonging to South Indian population. In his 

study, the multiple regression equations involving all 

the three parameters showed higher correlation 

coefficients (0.829 in males and 0.747 in females). 

The regression equations were derived which are 

helpful in estimating stature from the lengths of tibia, 

radius and ulna in South Indian population.   

Therefore, the derived regression equations are valid 

and applicable to the population of Rajasthan. 

However, the derived regression equations for the 

population of Rajasthan do not match with any of the 

other races, nations or the religious studied, as these 

are individually different. These finding substantiates 

the views expressed by other workers that, state wise 

and population wise, different regression formulae 

are required for estimation of stature.  

CONCLUSION     

There is a linear relationship between the length of 

bones and body height. It is possible to determine the 

stature of a deceased person whose only body part 

available is a mutilated leg, by using the data and 

formula derived from the present study fairly 

accurately, within a standard error of estimate which 

is acceptable from biological consideration in 

determining the height of a known cross section of 

population. However the formulae derived cannot be 

generalized to all population groups, hence it is 

necessary to derive regression equations which are 

region wise and population specific.  
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