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ABSTRACT 

BACKGROUND 

No published formulae for estimating the stature from foot index were available for the population of Kerala at the time of the 

study. There was a need to develop such formulae for the local population. 

The aim of the study is to- 

1. Derive regression equations to estimate the stature from the foot index. 

2. Analyse whether it is possible to determine the sex from foot index. 
 

MATERIALS AND METHODS 

The stature and the foot index of the 224 dead bodies of Keralites (167 males and 57 females) aged between 20 and 60 years 

brought for autopsy at a teaching hospital in Kerala during the period of study were recorded. The foot index is derived by dividing 

the foot breadth by foot length and multiplying it by 100. 

Statistical Analysis- Linear step wise regression analysis was done. Regression equations for estimating stature were derived from 

the foot index. 
 

RESULTS 

There was statistically significant difference between males and females with respect to the parameters under study. It is also 

possible to estimate the sex from foot index. 
 

CONCLUSION 

It is apparent that those having a foot index of more than 44.30 are females. The correlation coefficient between stature and right 

foot index of females was the only relation, which was not statistically significant as per this study. Other correlations were 

significant. 
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BACKGROUND 

Stature and sex are two of the important primary parameters 

in establishing the identity of a person.1 In mass disasters, the 

identification of the victim is of paramount importance when 

only fragmented body parts are available. Such scenarios are 

frequently encountered in medicolegal practice. 

The measurement of most of the body parts are related to 

the stature. It can be estimated from hand, foot or shoe prints 

left at the scene of crime.2,3,4,5,6,7 It is possible to estimate the 

stature when the foot is the only part of the body that 

remains.8,9 Studies have shown that the footprint ratio has a 

relationship with the sex of the individual as well. 

Despite the relationship between stature and body 

parameters, it is important to remember that they vary from 

population to population and in different ethnic groups due 

to the differences in genetics,10 nutrition and levels of 

physical activity.11,12,13 Hence, it is important to find out these 

relationships in different ethnic groups/population. 
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Mathematical methods of stature estimation including 

linear regression as used by Trotter and Gleser in 195214 

makes use of the relationship between the size of a bone and 

the stature of the individual. Regression analysis yield 

formulae, which can be used to estimate stature from 

unidentified body remains. 

In India, there are many studies available, which attempt 

to estimate the stature from long bones dating back to Pan 

who published in 1924.15 But, only a few of them, attempted 

to determine sex from measurements of body parts, 

especially that of foot. 

Rutishauser, in an article published in 1968 had showed 

that it is possible to estimate stature from the foot length.16 A 

study17 published in 1990, in which the footprints of 250 

Dakshina Kannada villagers walking barefoot were analysed 

showed a higher footprint ratio in males. Sex could be 

established with an accuracy of 78% by this method. A study 

published in 200718 based on the foot dimensions of 250 

students from Mauritius (125 males and females) above the 

age of 18 years showed that the foot index was more than 37 

for females and less than 37 in males, which can be used as 

deviation point for the determination of sex. 

A study19 published in 2009 determined the sex from 

length and breadth of footprint and foot index in hundred 

subjects 50 of each sex in South Indian population found that 

even though the foot index was higher in males, it could not 

be used for sex determination. 
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The published research indicates the possibility that 

regression equations for estimating stature can be derived 

from foot index. It was also possible that foot index could be 

used for determination of sex. There are a lot of variations in 

estimating stature from foot measurements among people of 

different regions and race as the above studies indicate. The 

authors feel the necessity for creating formulae aimed at 

estimation of stature and determination of sex from 

dismembered body parts for the population of the state of 

Kerala. 

 

Aims 

Our attempt was to derive formulae to estimate the stature 

from the foot index of Keralites. We also attempted to analyse 

whether it was possible to determine sex of Keralites from 

foot index. 

 

MATERIALS AND METHODS 

This study was conducted from November 2010 to November 

2011. During this time, the lead investigator measured the 

stature and the breadth and length of feet of 224 dead bodies 

of Keralites aged between 20 and 60 years brought for 

autopsy in the Department of Forensic Medicine at Medical 

College, Thiruvananthapuram. 167 of these were males and 

57 were females. The exclusion criteria were the following- a) 

Significant congenital or acquired deformities including 

fractures of spinal column and long bones; b) Segmented, 

charred, mutilated and decomposed bodies; c) History of 

nutritional deficiency, abnormal growth pattern and 

hormonal imbalance; d) Those who were not residents of 

Kerala. 

The following parameters were recorded as stated below. 

The stature was measured using a two meter long steel 

scale fixed to a straight wooden pole as the straight distance 

in centimetres from the heel to vertex when the body is 

placed on a horizontal surface in supine position in the 

Frankfurt plane with a wooden block kept at the head end 

and a wooden board kept at the foot end, see fig. 1. 

The foot length was measured as the distance from the 

most prominent part of the heel (Pternion) to the most distal 

part (Acropodian) of the first or second toe whichever was 

longer when the foot was placed firmly on the wooden board 

using a Mitutoyo digital sliding caliper having an accuracy of 

0.01 mm with the body placed in supine position on a 

horizontal surface and the foot kept perpendicular using a flat 

board, see fig. 2. 

The foot breadth was measured as the straight distance in 

millimetres from the most medially placed point on the head 

of the first metatarsal to the most laterally placed point on 

the head of fifth metatarsal using the digital sliding calliper, 

see fig. 3. 

The research was designed as a descriptive cross-

sectional study. Statistical analysis was done using SPSS 

version 16.0. The collected data were subjected to linear 

stepwise regression analysis to predict sex and stature from 

foot index. As part of regression analysis, Pearson’s product 

moment coefficient of correlation was done. In addition, 

paired sample t-test and independent sample t-test (Student’s 

t-test) was also applied in order to find out whether there is 

any significant difference between right and left foot indices. 

Data were analysed separately for males and females. 

 

RESULTS 

The range of foot indices are given in Table 1. Regression 

equations were calculated for predicting stature (Y) from 

right foot index for the males and females separately. The 

right foot index (X1) was calculated by the following formula. 

 

 
 

The mean right foot index for males is 38.49. The 

minimum right foot index is 32.97 and maximum is 43.52. 

The correlation coefficient between stature and right foot 

index is -0.308. It is significant at 0.01 level. The regression 

equation to estimate stature derived from the right foot index 

of males is given in Table 2. The obtained F value (F = 17.31; 

p <0.01) is significant at 0.01 level, which shows that the 

regression model is highly significant. 

The mean right foot index for females is 37.78. The 

minimum right foot index is 32.03 and maximum is 45.24. 

The correlation coefficient between stature and right foot 

index is -0.240. It is not significant at any level. The 

regression equation to estimate stature derived from the 

right foot index of females is given in Table 2. The obtained F 

value (F = 3.37; p <0.01) is significant at 0.01 level, which 

shows that the regression model is significant. Similarly, a 

regression equation was calculated for predicting stature 

from left foot index (X2). The left foot index was calculated by 

the following formula. 

 

 
 

The mean left foot index for males is 38.60. The minimum 

left foot index ICS 33.69 and maximum is 44.30. The 

correlation coefficient between stature and left foot index is -

0.203. It is significant at 0.01 level. The regression equation 

derived from the left foot index of males is given in Table 2. 

The obtained F value (F = 7.10; p <0.01) is significant at 0.01 

level, which shows that the regression model is highly 

significant. 

The mean left foot index for females is 37.72. The 

minimum left foot index is 33.01 and maximum is 44.69. The 

correlation coefficient between stature and left foot index is 

0.261. It is significant at 0.05 level. The regression equation 

derived from the left foot index of females is given in Table 2. 

The obtained F value (F = 4.03; p <0.01) is significant at 0.01 

level, which shows that the regression model is significant. 

The foot index of males and females are shown in Table 1. 

It was observed that females have got higher foot index. It is 

apparent that those having a foot index of more than 44.30 

are females. 

To test the reliability of the derived equation in the real-

life scenario, they were applied on two randomly selected 

dead bodies, which were not part of the sample; one a male 

and the other a female. 

On the male body, the stature estimated using the right 

foot index was 166.18 cm. From the left foot index, it was 
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166.52 cm. The actual height of the individual was 171 cm. On 

the female body, the stature was estimated to be 153.41 cm 

using the right foot index and it was 153.81 cm from the left 

foot index. The measured stature of the individual was 157 

cm. 

This demonstrates that the equation is fairly accurate in 

predicting the stature. A reliable assessment of sex can be 

done using the parameters derived from the study. 

 

 Male Female 
Right foot index 32.97-43.52 32.03-45.24 
Left foot index 33.69-44.30 33.01-44.69 

Table 1. Foot Index of Males and Females 
 

 Male Female 
Right foot index Y=208-1.109X1 Y=178.955-0.624X1 

Left foot index Y=192.404-0.6929X2 Y=182.309-0.714X2 

Table 2. Regression Formula Derived 
from the Foot Index of Males and Females 

 

 
Figure 1. The Method of Measuring the Stature 

 

 
Figure 2. The Method of Measuring the Foot Length 

 
Figure 3. Method of Measuring the Foot Width 

 

DISCUSSION 

The present study was an attempt to determine the sex and 

stature from foot index. 

The correlation coefficient between stature and right foot 

index of females was the only relation, which was not 

statistically significant as per this study, even though the 

regression equation derived from the right foot index of 

females to estimate stature was significant at 0.01 level. The 

relationship between stature and all the other foot index 

values obtained in the present study were positive and 

significant for males as well as females. The regression 

formulae could be very helpful in deriving an accurate 

estimate of stature when the foot length and breadth are 

available. 

 

CONCLUSION 

As per the study, those with the foot index of more than 44.30 

are females. An assessment of sex can be done using this 

finding. This was at variance with other published studies on 

other populations. One such study had determined that the 

cutoff for sex determination was 37.0, above which the 

individual could be identified as a female.18 In another 

study,19 the males had higher foot index compared to females, 

even though, it was not statistically significant. 
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