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ABSTRACT
This anthropometric study was to assess stature proportionality of Urhobos in Nigeria. It was aimed at
comparing the body proportion among children, adolescents ad adults, establishing if sex and age a major role
in the body proportionality of an individual. 360 subjects, 120 each of different age groups, 60 males and 60
females [children 3-10 years), adolescents (11-18 years) and adults (19-35 years)] were studied in order to
compare their upper-to-lower segment (US/LS) rations. The result of the study showed that in the average, the
US/LS ratio and upper trunk of males are higher than those of females for each age grade while the lower
extremities of females between ages 3-18 years are higher than their male counterparts but lower than their
male counterparts between ages 19-35 years. Hence, it was found that age sex plays a major role in stature

estimation of an individual.

Anthropometry literally means
“measurement of humans™. In physical
anthropology, it is the measurement of an individual
for the purpose of understanding human physical
variation (Roberts 1998). Anthropometric
characteristics have direct relationship with sex,
shape and form of an individual and these factors
are intimately linked with one another, and
manifestation of the internal structure and tissue
components which in turn are influenced by
environmental and genetic factors (Krishnan 2008).
It1s a fact especially familiar not only to anatomist
but also to artists that, the trunk and limbs exhibit
consistent ratios among themselves and relative to
the total height. These ratios are linked to age, sex
and race (Soames et al 1991). The body's structure
and function changes as a person grows and ages
(Richard 2007). The adult male tends to be taller
than the adult female. It has been observed that at
the age of approximately 10years, boys and girls
grow at the same rate. Around 12years, boys often
start to grow faster than girls so that most males
reach a greater adult height than females (Richard
2007).

Body proportion varies within a racial group
due to variability in musculature, skeletal make-up
and adiposity. Thus, there is variability in
measurement of body segments or parts from one
individual to another and from race to race. As
infants grow, they change their body proportions
gradually towards adult shape; these proportions
diverge toward one sex at puberty. Physical

measurement of various parts of the body is
essential in identification of forensic cases where
sex, age and race of an individual can be determined
from skeletal data (Ozaslan et al 2003). The
determination of body proportions is also an
important part of clinical evaluation of children
with short stature. The upper-to-lower segment
ratio (US/LS ratio) is commonly used for this
purpose US/LS ratio was calculated using the
equation:
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The variation in height between populations and
across time is largely due to changes in leg length.
The remainder of height consist of the cranium.
Statistically, height is more or less normally
distributed, but with heavy tails (Rother 1977). In
fact, recent studies of secular change and allometry
have observed differential limb proportions
between sexes ad among populations (Meadows
and Jantz 1996). It is also important to note that
disproportionately long limbs constitute much of
the increase in stature (Njolstad et al 1996). Before
puberty, limbs grow more rapidly than the spine.
During puberty, lengthening of the spine and
increase in bone width accelerate (Pital et al 2005).
Correlation of parameters with length of the upper
and lower segments and with the US/LS ratio may
indicate the period of critical growth, critical for
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their determination (Pital et al 2005). It is been
shown that at birth, US/LS ratio is 1.70 (grcatest
ratio) and post puberty ratio is between 0.89-0.95.
~ This study observes the stature proportionality of
urhobos of Nigerian by comparing the upper
segment to lower segment ratio.

MATERIALS AND METHODS

" This is an anthropometric study aimed at obtaining
information on the height and US/LS ratio in
Urhobo of Nigeria at difference age grade levels.
The population ranged from 3years to 35years.
Subjects were both male and females. Descriptive
information like age, sex and tribe were obtained.
Also, information about standing height, length of
upper trunk and lower extremities were obtained.
Standing height of subjects was measured as the
distance from the top of the head (vertex) to the feet
(Scott Moses 2008) using a wall-mounted
calibrated measuring tape with a moveable head
board. Upper trunk of subjects were measured as a
distance from the sternal notch to the umbilicus
using a calibrated measuring tape in centimeters,
while measurement of the lower extremities was
made by measuring the distance from the anterior
superior iliac spine (ASIS) to the medial malleolus
as real length and from the symphysis pubis to the
medial malleolus as apparent length (Scott Moses
2008). The results are presented below.

=3

RESULTS

Table 1: Showing the upper-To- Lower segment
ratio for each age group

Male Female

Age Group Real length Apparent length _Real length Apparentlength
Group 1 (3-10)  0.75 90.782 0.690 0.701
Group 2(11-18) 0.710 0.700 0.643 0.627
Group 3(19-35) 0.663 0.684 0.659 0.659

This result shows that the difference between the
US/LS ratio using real length or apparent length is
negligible; hence any one can be used.

Table 2: A Summary of Height Statistics

Age Grade Male Female

Group 1 (3-10yrs) 114.24cm (3ft 8in) 112.26cm (3.7in)
Group 2(11-18yrs) 142.77cm (4ft 8in) 142.44cm (4ft 8in)
Group 3 (19-35yrs) 166.98cm (5ft 6in) 159.39cm (51t 3in)

This shows that the individual in each group had
normal average height as compared to individuals
between ages 19-35yrs

Table 3: Showing A Summary of upper trunk, real
and apparent lengths statistics
Age group Upper trunk Real length  Apparent length

(cm) (cm) (cm)
Male Female Male Female Male Female
Group1 4095 3972 6498 6642 64.11 66.00
Group2 4925 49.05 8351 86.69 B84.08 87.55
Group3 39.92 3892 156.41 96.06 99.18 96.09

This result shows that the upper trunk of males in
higher than in females for each age grade. Also, the
lower extremities of females whether suing real
length or apparent length measurements is higher
than in males for individuals in group 1 and 2 only
but lower than makes in group 3.

Table 4: Showing the estimation of US/LS ration

Age Grade US/LS Ratio Proportion Estimate
Male Female Male Female
Group 1 0.75 90.690 0.670 0.64
Group 2 0.710 0.643 0.570 0.55
Group3 0.663 0.659 0.380 0.36

This result was obtained by using the formula;
As those differences statistically significance

Estimate of US/LS Ratio = Mean 2 Standard Deviation.

This shows that the US/LS ratio is higher in male
than in females for each age grade. The ratio is
lowest in group 3 and highest in group 1 for males,
while it is lowest in group 2 and highest in group 1
for females.

DISCUSSION
From Tables 1 and 4: The US/LS ratio is higher in
males than in females for each group. This was
expected because as earlier stated the adult male
tends to be taller than the adult female. The ratio is
lowest in group 3 (adult) for males and group 2
(adolescents) for females, while it is highest in
group | (children) for both males and females. This
confirms that as infants grow, they change their
body proportions which diverge towards one sex at
puberty and gradually towards adult shape. It is
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pertinent to note that the relationship between the
trunk and the lower extremities is very useful in
establishing finding racial differences, especially
when only part of a diseased body is available. Also,
Upper-to-Lower segment Ratio can be used for
growth assessment and to determine short stature
(Delayed Linear Growth).

From table 2, the results show that males and
females of 11-18yrs are for the same height while
males are taller than females as children and adults.
This result was expected because it has been
observed that at the age of approximately 10yrs,
boys and girls grow at the same rate, and around
12years, boys often start to grow faster than girls so
that most males reach a greater adult height than
females (4). Also, it has been observed that women
ordinarily reach their greatest heights at a younger
age than men (4).

The result of the study shown in table 3,
confirms that observation made by Mariana, et al, in
2005 (14), that humans grow fastest (other than in
the womb) as infants and toddlers (birth to roughly
age 3) and then during puberty growth spurt than as
adults. This is shown by the difference in growth
rates between man height of individuals in group 1
and 2 (28.5cm and 30.18cm respectively) for males
and between group 2 and 3 (24.21cm and 16.95¢cm
respectively) for females. Hence one can say
growth does not stop until full maturity even though
the growth process isreduced. (15).

Also, sexual differences in height and of
course long bones exists (10) and this is shown by
Pearson's correlation coefficient (1.0) in the study.
This means that height increases as long bones
increase at each age grade for both sexes. There is
also a significant association between height and
upper trunk (i.e. height increases as upper trunk
increases). On one hand, and between height and
lower extremities on the other (1.e. height increases
as lower extremity increases) for both sexes at each
age grade. Height measurement can be used to
determine both length which reflects maternal
genetics and nutrition (13). Table 4 shows that the
upper trunk of males in higher than in females for
each age grade. Also, the lower extremities of
females whether using real length or apparent
length measurements | higher than in males for
individuals I group 1 and 2 only but Tower than
males in group 3. This was expected because body
proportion varies within a racial group due to
variability n musculature, skeletal make-up and
adiposity. It has been observed that women carry

about percentage points more body fat that do men
of the same age; men accumulate fat primarily in the
back, chest, and abdomen; women gain fat in he
buttocks, arms, and thighs, thus, there is variability
in measurement of body segments or parts from one
age of an individual to another and from race to race.
This information is useful in sports. This is because,
each body reacts differently o varying degrees of
Physical Street and no two bodies react exactly the
same way to the same physical stress (4). For
everyone to get the maximum benefit from training,
leaders must be aware of the physical differences
between men and women. This difference in size
affects the absolute amount of physical work that
can be performed by men and women. Also,
because the centre of gravity is lower in women than
in men, women must overcome more resistance in
activities that require movement of the lower body.
In conclusion, age and sex plays a major role in the
estimation stature of an individual. This work is
based on contemporary times where a lot of changes
have taken place compared to works done in the
past.
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