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Abstract

Background: Incomplete human remains may be recovered from crime scenes in some cases. Stature estimation 
from this remains may be very important in the personal identification of the corpse or living. If the stature could 
be estimated it can definitely narrow down the search in missing individual data base. This study was intended 
to find out correlation between arm span and human stature and to derive a regression model to find out human 
stature from arm span. 

Materials and methods: This cross sectional study was conducted on 100 subjects, 50 males and 50 females aged 
between 21 and 60 years in the department of Forensic Medicine in Govt. Medical College, Thrissur.  

Results: In females the average arm span is 159.91±5.61cm, and mean height is 157.44±4.93cm, correlation coefficient 
(r) is0.8388. In males the average arm span is 173.83±6.02 cm and mean height is 170.85±5.2cm, correlation coefficient
(r) is 0.8934. Thus stature is strongly correlated with arm span. The knowledge of correlation between arm span
and stature is important for identification of unknown bodies when a part of body with intact upper extremities
on the axial skeleton is available and from that the height of the person can be calculated in situations like mass
disasters- landslide, aeroplane crash, railway occurrence, animal attack, homicides with dismembered body etc
and a comparison can be made with the available missing persons data. It can also be used for identifying stature
in cases like amputation of the lower limb done due to various diseases and spinal deformities.
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Introduction

Stature estimation from various skeletal elements 
has been an area of vital interest among researchers.1 
Many varieties of mathematical techniques were 
developed to derive stature from both living, dead and 

skeletal remains. Trotter and Gleser method is among 
the mostly used techniques.2-4 Identification and 
identity establishment makes an autopsy complete.

The need of stature identification becomes 
necessary in mutilated fragments, shattered remains, 
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amputated and decomposed bodies collected 
from mass disasters like tsunamis, bomb blast, 
earth quakes, road traffic or aeroplane crash, war, 
landslide, flood etc. The importance and significance 
of cephalometry, craniometry, somatometry and 
osteometry for the identification of human remains 
have been described and later on a new term ‘Forensic 
Anthropometry’ was coined.5

The foundation from which anthropology has 
evolved includes the big 4s Age, stature, sex and 
race.6 The key methods used for stature estimation 
are Mathematical and Anatomical methods. In the 
mathematical method it takes advantage of higher 
linear correlation between stature and long bones. 
One can use a regression equation with long bone as 
the independent or dependent variable that reflects 
the relationship between an individual’s stature 
and the chosen bone. In anatomical method, which 
is commonly known as “Fully’s method”, stature 
is reconstructed by summing the measurements of 
skeletal elements which contribute the height and a 
correction factor is added for the soft tissues.7

Stature estimation from bones is a time 
consuming process which involves the preparation, 
cleaning and washing of bones. Because of this reason 
Forensic anthropologists are using percutaneous 
measurements instead of bone measurement. The 
measurement of arm span for identifying human 
stature can be added to the arsenal and the correlation 
between arm span and stature was found to be most 
reliable.8

Arm span is the maximum distance between the 
tips of the longest fingers of both hands when the 
person extends both arms at the level of the shoulders. 
Stature is the distance measured from the point where 
the heel touches the floor to the highest point of head 
when the person is in erect position.9 This study was 
done to find out the relationship between arm span 
and human stature. Another purpose of the study was 
to derive a regression equation to find out stature from 
arm span. Studies had been conducted by Agnihotri 
AK et al, Sen J et al and Saco-Ledo G et al to know the 
correlation between stature and foot length, stature and 
foot breadth, stature and tibial length.10-12 Investigators 
like Gardasevic J etal, Arifi F etal and Supare MS 
et al had conducted studies to find outrelationship 
between arm span and stature.13-15 Study by Mohan 
Kumar S and Kamate V among farm workers of North 

Karnataka region shows that there were differences in 
body dimensions from the anthropometric data of other 
part of India.16 We have conducted this study among 
students and staff at Govt. Medical college, Thrissur, 
Kerala to find out correlation between armspan and 
stature and to find out a regression formula to detect 
stature from arm span. 

Objectives:

1.	 To find out relationship between arm span 
and stature of an individual.

2.	 To formulate a regression model to predict 
stature of an individual from arm span.

Materials and Methods

This is a cross sectional study on 100 subjects, 50 
males and 50 females aged between 21 and 60 years 
in the department of Forensic Medicine in Govt. 
Medical College, Thrissur. Sampling technique used 
was simple random sampling. Subjects were taken in 
the age group of 21-60 years as to include the persons 
whose ossification centres are completely fused.

Inclusion criteria:

All Staffs and post graduate students over age 21.

Exclusion criteria:

1.	 Subjects with apparent symptomatic diseases, 
deformities, fracture, amputation or history 
of any surgical procedures of upper limbs.

2.	 Who are not willing to participate in the 
study.

Measurement of stature:

The subjects were asked to stand erect with their 
heel together and backs straight as possible so that 
the heels, buttocks, shoulders and the head touch 
the rod of stadiometer (in Frankfurt plane). The 
arms were hung freely by the sides. Reading was 
taken from the stadiometer scale at the vertex point 
(highest point on their head) with sensitivity 0.5 cm. 
The reading was taken three times and their average 
value was taken.

Measurement of arm span.: 

It was measured using a measuring tape up 
to 5mm accuracy. Arm span was measured as 
the distance between tip of middle fingers on the 
stretched upper limbs.
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Results

Table 1. Total study population

Individuals analysed
No. of males 50
No. of females 50
Total 100

Figure 1: Age wise distribution of study population.

The age group of the female subjects ranged from 
21 years to 60 years with the mean age of 35.54 ± 8.49 
SD. The age group of male subjects ranged from 21 
years to 60 years with the mean age of 37.39 ± 9.58 SD. 
Majority of the subjects belongs to the age group 21-30 
years. Even though there are more women in the 21-
30 age group and less women in the 51-60 age group 
this would not have impact on the finding because of 
the fact that in both these casesossification centres are 
fused and height and arm span remain constant.

Arm span and height were calculated by standard 
procedure.

The height of subjects varies from 144 cm to 
183cm with mean height of 164.15 ± 8.42 SD

Arm span varies from 146 cm to 185 cm with 
mean of 166.87 ± 9.08 SD.

Correlation between arm span and stature 

In males the mean arm span is 173.83 ± 6.02 cm.

Correlation coefficient (r) is 0.8934

Figure 2. Correlation between arm span and stature in males
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In females the mean arm span is 159.91 ± 5.61 cm.

Correlation coefficient (r) is  0.8388.

Figure 3. Correlation between arm span and stature in females 

In males and females combined, the mean arm span is 166.87±9.08 SD

Correlation coefficient is (r) is 0.9483

Figure 4. Correlation between arm span and stature in males and females combined

Table 2: Correlation coefficient of males and females

Correlation coefficient (r)
Correlation coefficient (r) in males 0.8934
Correlation coefficient (r) in females 0.8388

REGRESSION EQUATION

•	 The Regression equation

Height of individual (Y) =intercept (a) + slope 
(b) x X,

Where, X = Arm span

Y= Height of individual

•	 The regression equation for 
individuals(including both males and 
females) was found to be: 

Height of individual = 17.475 + 0.87895 x X

P values, P < 0.001, SE for intercept (a) = 4.966, SE 
for slope (b) =0.03
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Regression equation for males 

Y=36.788 + 0.771 X

Subject Regression coefficient Standard errorp-
value

Male      0.7710.056< 0.0001

Constant = 36.778, SE=9.735, P < 0.0001

Regression equation for females 

Y = 39.393 + 0.738 X
Subject Regression coefficient Standard error 

p-value

Female       0.7380.069< 0.0001

Constant = 39.393   SE = 11.064, P < 0.0001

Discussion

This study was designed to show the relationship 
between human stature and arm span and also to 
formulate a regression model to estimate stature 
from arm span. It was conducted among 100 subjects 
between 21 and 60 years of age in Govt. Medical 
College, Thrissur.

50 males and 50 females (total of 100 subjects) 
were analysed during the study period of one year. 
The mean age of females in the present study was 
35.54 ± 8.49 SD and majority belongs to the age group 
21-30years.The mean age of males in the present 
study was 39.24 ± 10.30 SD and majority belongs to 
the age group 21-30 years. 

Stature of males varies from 162 cm to 183 cm; the 
mean stature was 170.85 ± 5.20 SD.

The stature of females varies from 144 cm to 167 
cm; the mean stature was 157.44±4.93 SD. 

The stature of males and females taken together 
varies from 144 cm to 183 cm and the mean stature of 
the same was 164.15 cm ± 8.42 cm. 

The arm span ranges from 146 cm to 185 cm 
with mean of 166.87 cm ± 9.08 SD. The arm span in 
females ranges from 146 cm to 172.50 cm with mean 
of 159.91±5.61 SD. 

 The arm span when the males and females taken 
together ranges from 146 cm to 185 cm with mean of 
166.87 cm±9.08 SD.

The present study showed that there is statistically 
significant correlation between stature and arm span 
in both sexes. The correlation coefficient (r) in males 
is 0.8934. The correlation coefficient in females were 
0.8388. The correlation coefficient when males and 
females taken together is 0.9483.

The presence of sexual dimorphism of 
anthropometric parameters were considered in the 
study and the results in this study showed that there 
was statistically significant difference in mean value 
of the measurement. Different regression equations 
are necessary for estimation of stature from arm span 
in both sex groups. Sexual dimorphism in height and 
arm span measurements can be due to environmental, 
hereditary or other hormonal impacts.Estrogen and 
progesterone play a vital role in closure of growth 
plates in long bones. They also play a part in the 
secretion of growth hormones. 

The findings of the present studies werein 
agreement with numerous previous studies. Study 
by Gardasevic J etal concluded by saying that relation 
between arm span and stature is high and significant 
in their study sample, and the armspan isis apparently 
a reliable indirect anthropo metric measurement used 
for estimating stature in males from the Federation of 
Bosnia and Herzegovina.13 Study by Arifi et al reached 
conclusion that armspan reliably predicts stature and 
has a high value of correlation with validity of 95% 
in male as well as female, which have given very 
high value (0.776 and 0.688) of correlations between 
them.14 Study by Supare MS etal among medical 
students of Maharashtra found correlation coefficient 
(R) of 0.89 in male and 0.90 in female and concluded 
that there was a strong correlation between stature 
and armspan.15

Conclusions

There was statistically significant correlation 
between arm span and human stature. The regression 
equation formulated from arm span is a best indicator 
of stature. There were no statistically significant 
difference between estimated and actual stature in 
female and male subjects in the study.

In conclusion, stature can be estimated when the 
measurement of arm span is possible. The regression 
equation derived can be used in cadavers with fairly 
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accurate results. This can be helpful in medico-
legal cases as well as in anthropology studies. This 
study demonstrate that the stature and arm span 
is significantly higher in males when compared to 
females. 

A direct relationship was observed between 
these measurements in both males and females. The 
regression equations for estimation of stature from 
arm span is Y = 36.788+0.771 X for males and Y = 
39.393+0.738 X for females, where X is the arm span. 
The regression equation and slope obtained correlate 
with previous studies. There was difference in slope 
and intercept of the equation which is suggestive of 
ethnic and racial variations of the individuals. Similar 
studies should be conducted in different geographical 
locations and among different population groups in 
view of previously described variations. The possible 
limitation of study was that only one geographical 
location was used that is Govt. Medical college, 
Thrissur. This may affect the generalizability of 
the test results when applied to other geographic 
locations. However in future this regression equation 
derived could be tested on different populations to 
validate their accuracy across ethnic groups.
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