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INTRODUCTION 

Estimation of stature is a key feature of personal 

identification, which is of immense significance to the 

anthropologists and medico-legal experts. Stature is the 

height of the person in upright posture. It is an important 

measure to physical identity. Stature provides insight 

into various features of a population including nutrition, 

health and genetics; geographical location, environment 

and climatic condition. Stature is considered as one of 

the parameters for personal identification and one of the 

„big fours‟ of forensic anthropology. The stature of an 

individual is an inherent characteristic; its estimation is 

considered to be an important assessment in the 

identification of unknown human remains. 

 

With increasing number of cases of mass disasters 

involving explosion, plane crash and suicide bombs the 

bodies of victims are severely dismembered. On such 

occasions just a fragment of body part may be presented 

to the forensic and medico-legal experts to comment on 

the stature of the individual to help establish the personal 

identity, e.g. hand.
[1-11]

 Anthropometric techniques 

commonly used by anthropologists and adopted by 

medical scientists have been employed to estimate 

stature for over a hundred years.
[12] 

Many studies have 

been conducted in different ethnic groups to estimate 

stature from hand and foot dimensions.
[13-16] 

There are 

numerous means to establish stature and their 

significance lies in the simplicity of measurement, 

applicability and accuracy in prediction.
[17]

 

The present study was conducted to find the correlation 

between the stature and ulnar length. 

 

MATERIALS AND METHODS 

 Source of the data 

The ulnar length and the stature of 150 healthy medical 

students (75 males and 75 females) were selected for the 

study. The study was conducted in the department of 

Physiology of MGM medical college, Navi Mumbai. The 

students were selected randomly having age group of 18-

24 years. All the measurements were taken between 9:30 

am to 12:30 pm. The stature and length of ulna were 

measured. To ensure the accurate results, all the 

measurements were taken by one person to avoid 

interpersonal errors. 

 

 Landmarks and techniques involved in taking 

anthropometric measurements 

 

Height 

Respondent‟s height was measured from the vertex of 

the head to the bottom of the feet by using a fixed 

stadiometer to the nearest 0.1 cm. The vertex is the 

highest point on the head. Height was measured without 

shoes in the standing position with the shoulders in 

relaxed position and arms hanging freely. 
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Ulnar length 

The ulnar length was taken from the tip of the elbow 

joint to the head of the ulna using a standard measuring 

tape in an arm flexed position. 

 

After collection of data, the data were subjected to 

statistical analysis for calculation of mean, standard 

deviation, Pearson‟s r coefficient, regression coefficient 

and t-test for correlation coefficient applied to test the 

statistical significance. 

OBSERVATION AND RESULTS 

Table 1: Correlation statistics of height with length of ulna in females. 

S.N. Variable Mean 
Standard 

Deviation 
Pearson’s r 
coefficient 

r
2 P-value 

1. 
Length of ulna 

(cm) 
22.98 2.72 

0.57 0.32 <0.001 
2. 

Body height 

(cm) 
156.30 7.47 

 

 
Scatter Graph 1: Correlation between length of ulna and body height in females. 

 

Table 2: Correlation statistics of height with length of ulna in males. 

S.N. Variable Mean 
Standard 

Deviation 
Pearson’s r 
coefficient 

r
2 P-value 

1. 
Length of ulna 

(cm) 
26.96 2.91 

0.50 0.25 <0.001 
2. 

Body height 

(cm) 
170.21 7.37 

 

 
Scatter Graph 2: Correlation between length of ulna and body height in males. 
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Table 3: Regression analysis for prediction of height from the length of ulna in males and females. 

S.N. Simple Linear Regression Formula Males Females 

1. Y= a+bX 135.64 + 1.28X 120.22 + 1.56X 

Where,  Y= Height, X= Length of Ulna, a= Intercept/constant, b= Regression Coefficient 

 

Graphical representation in scatter graph 1 and 2 show 

that length of ulna is plotted on the x-axis and the height 

of the body on y-axis. Both the scatter graphs clearly 

show the linear relationship between x and y axis. So, 

there is a positive correlation between x and y. The 

relationship between the ulnar length and body height is 

positive for every unit increase in the ulnar length. The 

significant correlation was further interpreted by linear 

regression. 32% variation observed in height in females 

was due to the increase in the length of the ulna (r
2
=0.32) 

and 25% variation observed in height in males was due 

to the increase in the length of the ulna (r
2
=0.25). 

 

The mean length of ulna in females were 22.98 whereas 

in males were 26.96. There was a significant difference 

in the mean length of ulna and body height of males and 

females statistically. Increase in the length of ulna leads 

to increase in the height of the subject which is 

statistically significant (P <0.001) in both the sexes. 

 

The regression analysis was carried out to find the 

strength of relationship of ulna length with body height. 

The relationship between ulna length and body height is 

positive for every unit increase in ulnar length. 

 

DISCUSSION 

Anthropometry means the measurement of human 

beings, whether living or dead or on skeletal material. 

The human beings in the various parts of the world 

belong to the same Homo sapiens species. We can never 

find any two individuals similar to each other whether it 

might be their measurable traits. The genetically born 

twins also are different to each other in some respects. 

Since skeletal development gets influenced by various 

factors which leads to change in skeletal proportions 

between different geographical areas. Anthropometry is 

one of the techniques of expressing quantitatively the 

form of the human body. 

 

Determination of human stature from the body parts is an 

important parameter in medicolegal and anthropological 

examination. Study on skeletal of an unknown individual 

remains is vital to identify of an unknown individual. 

Long bones are the best for the prediction of height. 

Measurement of length of the ulna provides an 

alternative way to predict the stature. Further, the ulna is 

mostly subcutaneous throughout its length in forearm 

and easily approachable for measurement in living 

subject. The subject with congenital and traumatic 

deformities were excluded from the study as these 

conditions may interfere the prediction of the actual 

height. 

 

In this study, the mean personal height of the male 

subjects was 170.21 cm which was similar to the height 

of the Gujarati male medical students which was 168.10 

cm.
[18] 

In this study, the mean body height of males is 

higher than that of mean body height of females. This is 

in agreement with the result of Ebite et al., 2008 and 

llayperuma et al.,2008.
[19,20] 

The mean ulnar length of the 

male subjects was 26.96 and in females was 22.98. Study 

done by Allbrook et al., 1961 and Athawale et al., 1963 

also shown a significant correlation between stature and 

ulna bone length.
[22,23]

 There are also other study on 

stature correlating with the length of foot,tibia, head. 
[21,22,24] 

 From this study, it is found that the length of ulna 

can be used to predict the height of the person. Variety of 

factors like age, race, gender, geographical distributions 

and nutritional status affect growth and development of 

human and therefore, different nomograms are required 

for different populations. 

 

CONCLUSION 

From this study, it is found that there exists a linear 

relationship between the ulnar length and height of the 

body. It can be useful in the medico legal cases in 

establishing the identity of an individual where only 

some remains of the body are found. The height of the 

body can be predicted from the length of the ulna. The 

length of ulna and height of the body is less in females 

than the males. There are lot of variations in estimating 

stature from ulna measurements among people of 

different region & race. Hence, there is a need to conduct 

more studies among people of different regions & 

ethnicity so that stature estimation becomes more reliable 

& identity of an individual is easily established. 
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