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Abstract

Background:The height of an individual is one of the most important parameters
contributing greatly to the process of identification of a person from their skeletal remains
and it is dependent greatly on the age, race, gender, body composition and nutrition of
the person. Objective: The study aims to correlate between body height and subcutaneous
ulnar length among Delta State University students and to see if any difference exists
between right and left ulnar lengths.Methods: A total of 240(105males and 135females)
studentsfrom Delta State University, Abraka, Delta State, Nigeria,aged between 20 and
33 years, without any known disability participated in this study. Results:The mean age
was22.8142.43. The mean body height and ulna length of adult male were significantly
higher than the adult females. Positive correlation was found between total body height
and ulna length of 0.50.Conclusion:Our data suggest a definitive and strong correlation
between the body height and ulnar length.
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Introduction

Height is one of the various parameters of
identification for establishing individuality of a
person. It is well known that there is a definite
relationship between the height of a person and
various parts of the body like head, trunk and
lengths of upper and lower limbs. Height, like other
phenotypic traits, is determined by a combination
of genetics and environmental factors.' According
to Gauld, height is fundamental to assessing the
growth and nutrition and calculating body surface
area.” It is sexually dimorphic and statistically
more or less normally distributed. The height of an
individual is one of the most important parameters
contributing greatly to the process of identification
of a person from their skeletal remains and are
dependent greatly on the age, race, gender, body
composition and nutrition of the person.** The
height as a measure of biological development of

both an individual and a population is commonly
used in physical anthropology. Stature evaluation
based on the length of the limb bone, is one of
the oldest problem in the history of anthropology.
However, a number of common disabilities and
diseases processes make it difficult to accurately
measure standing height in many patients.’

The most commonly used bones for height
correlation of long bones such as femur, tibia,
fibula, humerus, ulnar and radius because they
are strong, large and easy to find. Forearm bone
(ulnar bone) length gives more accuracy in
devising estimation of Height than the length of
leg bone like tibia.® The forearm bone (ulnar) is
mostly subcutaneous throughout its length and
easily approachable for measurement. Hence, it is
selected for this present study.The ulnar is a long
bone on the medial side of the forearm. Proximally
the ulna has a bony process called the olecranon
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process which articulates with the humerus.
Distally the ulnar bears a styloid process. The
olecranon is subcutaneous and easily palpable. Its
position depends on the angle of flexion-extension
of the elbow joint. In extension, its tip is in line
with the epicondyles of the humerus and in full
flexion three bony points make an equilateral
triangle. The whole length of the subcutaneous
border of the ulnar is palpable down to the styloid
process.”®Ossification of the ulnar begins at the
8th fetal week and the proximal epiphysis fuses
with the shaft in the 14th year in females and 16th
year in males. The distal epiphysis unites with the
shaft in the 17th year in Females and 18th year
in Males.” Therefore, ossification of long bones
of upper limb is usually completed within 20-
25 years of age and after age of 50 years there
occurs some degenerative changes in joints and
cartilages. Hence, the present study was done
on subject of 20-35 years age group. Moreover,
the ulnar length has showed to be more reliable
and precise means in predicting the stature of an
individual.>!*Therefore, we proposed the present
study tosee the correlation of ulnar length with
body height of an individual.

Methods

The present study was conductedon 240 (135
females and 105 males) Medical Students of the
Faculty of Basic Medical Science, Delta State
University, Abraka, Delta State, Nigeria. The
subjects were apparently healthy and without any
physical deformity, they were from different socio-
economic status. The age of the subject ranged
from 20 to 33 years.Individuals with congenital
deformities, pathological conditions of limb and
spine, those who had undergone amputation of
forearm were excluded from the study.

To ensure accurate results, all the measurement
was taken twice and the mean was recorded and
all the measurement was done by one person to
avoid interpersonal errors. Informed consent from
the volunteers was collected prior to undertaking
measurements.

The students were measured for the following
parameters:

Ulnar length:1t was measured with the help of
a standard measuring tape between the tip of
the olecranon process of the ulna to the tip of
the styloid process of the ulnar with fully flexed
elbow and the dorsum of hand facing forward. The
ulnar lengths were taken independently of both

left and right of each individual. Ulnar length was
measured to the nearest 0.1cm.

Body height:The height of the individual was
measured between the vertex and the floor, when
the person is standing erect, in anatomical position
and the head in the Frankfurt horizontal plane.
The height was measured using a standing height
measuring instrument in the nearest 0.2cm.

After collection of data, those were analyzed
statistically for mean and standard deviation.
Student ‘t’ test, chi-square test, and Pearson
Correlation Coefficient test were done for
differentcomparison.

Results

In the present study, among 240 the participants
males were 43.8% and females 56.3%. The mean
agewas 22.81+2.43 years. The mean body height
for total subject is 167.63=10.03cm. Mean Length
for right and left Ulnar are 28.73+2.91cm and
28.75+2.89cm respectively (Table 1).Correlation
coefficient was found to be highly statistically
significantly and positive between ulnar length
and body weight. It means that there is a strong
correlation between body height and ulnar
length. There is also a significant correlation
between length of ulnar of the right and the left
sides (Table 2). Comparison showed that the
difference between lengths of ulna of the right
and the left sides was not statistically significant
(P>0.01) (Table 3). However, the difference
between the ulnar lengths of male and female
was found statistically significant (P<0.01)
(Table 4). Similarly, the difference in body height
between male and female participants was found
statistically significant (P<0.01) (Table 5).

Table 1.Body height and ulnar length measurement
(n=240)

Parameter (¢(m) Minimum Maximum Mean SD
Age (years) 20.00 33.00 22.81 243
Body height (em)  107.40 194.29 167.3 10.03
Length of Ulna(Rt)
23.40 57.50 28.73 291
(cm)
Length of Ulna(Lt)
22.00 57.20 28.75 2.89
(cm)

Table 2.Correlation between body height and
length of ulna

Parameter (cm) N
Ulnar length(right) - Ulnar
length(left)

Ulnar length(right) - Body
height

Correlation Significance

240 0.92 0.01

240 0.61 0.01
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Parameter (cm) N Correlation Significance
Ulnar length(left) - Ulna

length(right) 240 0.92 0.01
Ulpar length(left) - Body 240 0.50 0.01
height

Body height- Ulnar

length(right) 240 0.61 0.01
Body height - Ulnar

length(left) 240050 0.01
Ulnar length -Body Height 480 0.50 0.01
Body Height - Ulnar length 480 0.50 0.01

Pearson’s correlation coefficient test was used.

Table 3.Comparison of the lengths of right and
left ulna

Parameter (cm) Mean+SD T Df P value
Ulna length (Rt) 28.73£2.91

-0.24 239 0.80
Ulna length (Lt) 28.75+2.8

P value reached from paired Student t-test

Table 4.Comparison of ulnar lengths between

SE€XES
Sex Mean+SD T Df Pvalue
Male 30.19+1.83
10.71 478 0.01
Female 27.63+3.06

P value reached from Chi-square test.

Table 5.Comparison of body height between sexes

Sex Mean+SD T Df P value
Males 174.3849.90  16.18 478 0.01
Females 162.3846.26

P value reached from Chi-square test.
Discussion

The present study deals with the observation on
correlation between total standing height and the
length of the ulna of the upper limb from a total of
240 (135 females and 105 males) students of Delta
State University, Nigeria.The age range group 20-
35 years was selected and the approximate height
has been correlated with the length of ulnar of both
right and left limbs.In this study, the mean height of
an adult male within a population was significantly
higher than the adult female; similar findings were

observed in previous studies.**!%!""!“This study
also showed that the means ulna lengths of male
were significantly greater than female, this finding
was supported by other researchers.>*!> However,
no significant bilateral asymmetry was found in
ulnar length. This was supported by other study
on limb bilateral asymmetry.'®Similarly, the study
carried out by Agnihotri et al.’also showed no
significant bilateral asymmetry in forearm bones
of Indo-Mauritian population. Correlation of the
body height and the length of the ulna was evident
in our present study, which is also supported by
the findings ofChikhalkar et al.,'*thatthe forearm
length showed the highest degree of correlation
in the region of Mumbeai, India.Variety of factors
such as age, race, gender and nutritional status
affect the human development and growth.
However, the ulnar length measurement was
proved to be superior to arm span measurement,?or
hand measurement!? in predicting height of the
individuals.

Conclusion

This study showed that there was a definitive and
strong correlation between the body height and
the ulnar length in healthy individuals. Among
the parameter used in the study, right and left
ulnar length shows the highest correlation and the
left ulnar length and body height shows the least
degree of correlation.It will help in medico-legal
cases in establishing the identity of an individual
when only some remains of the body are found.In
this study, only healthy individuals were included;
hence, the results may not be applicable to persons
having deformity or any congenital abnormality.
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