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ABSTRACT 

 
Estimation of stature is a major step in developing a biological profile for human identification and 

provides a valuable indicator for an unknown individual in a general population. Forensic anthropology had 
discovered an interesting fact that the human foot bears a biological correlation with age, sex, height and race 
of a person. This study was designed to determine the correlation between body height and length of foot 
among undergraduate students, between the ages of 18 – 24 years old of SEGi University Kota Damansara 
based on gender and race. Participants for this study were 210 students (107 males and 103 females). The 
ethical approval to perform our research was obtained from the ethical committee of SEGi University, Kota 
Damansara. The participants were randomly selected to participate in our cross-sectional study. Student’s 
body height and length of foot were measured. All data was tabulated systematically and a statistical analysis 
using the Statistical Package for the Social Science software v22 (SPSS) was performed. The average mean 
body height and length of foot for males (171.59 cm, 28.83 cm) were greater than that for females (158.35 cm, 
23.32 cm). A statistically significant correlation was obtained between body height and length of foot for 
overall participants (N=210, p-value < 0.001 and r value=0.7252), male participants (N=107, p-value < 0.001 
and r value=0.5875) and female participants (N=103, p-value < 0.001 and r value=0.4689). In conclusion, the 
significant correlation observed in this study can be used as a basic guideline for forensic anthropology to help 
in establishing a person’s identity. 
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INTRODUCTION 
 

Estimation of stature is a major step in developing a biological profile for human identification and 
provides a valuable indicator for an unknown individual in a general population. Forensic anthropology had 
discovered an interesting fact that the human foot bears a biological correlation with age, sex, height and race 
of a person [1] and this fact became a valuable tool in personal and medico-legal identification, especially to 
estimate the height of a person whose body is no longer intact after a crime scene, a mass disaster like a 
transportation vehicle crash, a bomb explosion, fire and flood [2-4].   

 
In general, male bones are larger and heavier than females, and this fact is also true regarding foot size 

between males and females [3]. A significant close relationship was found between the length of the foot 
(rather than its width) with the body height, suggesting the reliability of height estimation of a person 
obtained from his/her foot length [5].  

 
Some studies had been used in stature estimation with proven accuracy. It is recognized as the single 

most universally applicable, inexpensive and non-invasive technique used by anthropologists worldwide to 
estimate body stature for many years [6]. 

 
The lower extremity measurements have higher correlation with the body height than the upper 

extremity measurements [7]. Nor et al. (2013) had studied and analyzed the relationship between stature and 
lower limb dimensions in the Malaysian population and reported the presence of significant correlation 
between lower limb dimensions and stature [8]. Few studies had been reported on height estimation in 
relation to the foot length and these studies were performed only on Malaysian Chinese population [9-10].  

 
Therefore, we conducted a study to determine the correlation between body height and length of foot 

among undergraduate students in SEGi University, Kota Damansara based on gender and race, between ages 
18 to 24 years old. The obtained results would be useful as a basic guideline for forensic anthropology to help 
in establishing a person’s identity.  
 

MATERIALS AND METHODS 
 

Two parameters were used in our research:  Body height and length of foot. The ethical approval to 
perform our research was obtained from the ethical committee of SEGi University, Kota Damansara. Our target 
participants were the undergraduate medical students of SEGi University, Kota Damansara with a total of 210 
students 18-24 years-old (107 malesand 103 females). We briefly explained to them the purpose of our 
research and the methods obtaining the necessary data. Finally, we obtained the measurements from the 
participants for our study in the Physiology Lab at the Faculty of Medicine of SEGi University, Kota Damansara.  
 
Measuring body height 
 

A stadiometer was used to measure the body height of each participant. The participants were requested 
to remove their shoes and hair ornament, and to step on the stadiometer.  Each participant was asked to stand 
straight against the wall with both heels of feet placed together and touching the ground with the back of the 
head, back, buttocks, calves and heels could be touching the wall; eyes looking straight and the arms hanging 
freely with palms facing the thighs by the sides of the trunk. The measurement was taken from the tip of head 
to the heel.Then the body height was read from the scale in the stadiometer by lowering the horizontal bar 
until it touched the top of the head. Body height was recorded to the nearest 0.1cm [11]. 
 
Measuring length of foot 
 

The participants were asked to stand erect on a graduated (scaled) plastic board and the length of their 
foot was measured from the proximal point (outline of the heel) to the distal point (point of maximum 
curvature on the outline of the great toe or 2nd toe) in centimeters by using a metallic ruler [3].  
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Data analysis 
 

After the data was obtained from all 210 participants, a statistical analysis of the data collected was 
performed using the statistical package for the social sciences software version 22.0 [12]. 
 

RESULTS 
 
Data interpretation for mean body height based on gender and race 
 

Out of the 210 participants, 107 were males and 103 were females. Figure 1 shows the data 
interpretation for mean body height based on gender and race. For males, Indians had the highest mean body 
height followed by Others, Chinese and Malays respectively. For females, Others had the highest mean body 
height followed by Chinese, Malays and Indians respectively. The average mean body height for males (171.59 
cm) was greater than that for females (158.35 cm). 

 

 
 

Figure 1:  Showing Data interpretation for mean body height based on gender and race 

 
Data interpretation for mean length of foot based on gender and race 
 

Figure 2 shows the data interpretation for mean length of foot based on gender and race. For males, 
Others had the highest mean length of foot followed by Indians, Chinese and Malays respectively. For females, 
Others had the highest mean length of foot followed by Malays, Chinese and Indians respectively. The average 
mean length of foot for males (28.83 cm) was greater than that for females (23.32 cm). 
 

 
 

Figure 2:  Showing data interpretation for mean length of foot based on gender and race 
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Data interpretation of correlation between body height and length of foot based on gender and race for 
overall participants 
 

The scatter plots in Figure 3 shows that there was a statistically significant correlation between body 
height and the length of foot among the overall participants (N=210, p-value < 0.001 and r value=0.7252). 

 
 

Figure 3:  Showing data interpretation of correlation between body height and length of foot based on 
gender and race for overall participants 

 
Data interpretation of correlation between body height and length of foot based on gender and race for 
male participants 
 

The scatter plots in Figure 4 shows that there was a statistically significant correlation between body 
height and the length of foot among the male participants (N=107, p-value < 0.001 and r value=0.5875). 

 

 
 

Figure 4:  Showing data interpretation of correlation between body height and length of foot based on 
gender and race for male participants 
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Data interpretation of correlation between body height and length of foot based on gender and race for 
female participants 
 

The scatter plots in Figure 5 shows that there was a statistically significant correlation between body 
height and the length of foot among the female participants (N=103, p-value < 0.001 and r value=0.4689). 

 

 
 

Figure 5:  Showing data interpretation of correlation between body height and length of foot based on 
gender and race for female participants 

 
DISCUSSION 

 
Our results showed that, for males, Indians had the highest mean body height followed by Others, 

Chinese and Malays respectively. For females, Others had the highest mean body height followed by Chinese, 
Malays and Indians respectively. Our findings also showed that, for males, Others had the highest mean length 
of foot followed by Indians, Chinese and Malays respectively. For females, Others had the highest mean length 
of foot followed by Malays, Chinese and Indians respectively. Few studies had been reported on height 
estimation in relation to the foot length and these studies were performed only on Malaysian Chinese 
population [9-10]. The results obtained from our research also showed that the average mean body height and 
length of foot for males were greater than that for females. Similar to our findings were reported by other 
researchers [3,13,14].  

 
In our research, a statistically significant correlation was obtained between body height and length of 

foot for overall participants (N=210, p-value < 0.001 and r value=0.7252), male participants (N=107, p-value < 
0.001 and r value=0.5875) and female participants (N=103, p-value < 0.001 and r value=0.4689). Findings 
similar to ours were reported by other scientists [3,7,8,15]. 
 

CONCLUSION 
 

In conclusion, the average mean body height and length of foot for males were greater than that for 
females. Statistically significant correlation was obtained between body height and length of foot for overall 
participants, male participants and female participants. Hence, the significant correlation observed in this 
study can be used as a basic guideline for forensic anthropology to help in establishing a person’s identity. 
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