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Abstract

Average height is a frequent characteristic of any population that shared genetic and
environmental factors. Because the maximum height that an individual attains is dependent
on these factors, reconstruction of body height has been a subject of discussion in forensic
anthropology, legal medicine, dietetics, in predicting age related loss in height, height
deformities, geriatrics and the likes. This study therefore, was carried out to determine the
inter relationships between various body parameters and identify the anthropometrical
measurement that correlates more closely to height among students in Kano metropolitan.
Height and arm wing span of 500 apparently healthy secondary school students, including
250 males and 250 females, were measured. The relationship between the various
anthropometric measurements was determined by computing their correlation coefficients.
The result shows that the correlation of height with arm wing span were very good (males:
r=0.882 and females; r = 0.823). The study confirms the reliability of arm wing span as
anthropometric variable for height prediction. These estimations could be useful in adjusting
drug dosage in patients, identifying individuals with growth abnormalities, skeletal dysplasia
and in estimating age related loss in height.
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1.0. INTRODUCTION

1.1. Background to the Study

Height is generally influenced by nutrition, age, gender, environmental and genetic makeup
(Sanna and Soro, 2000; Padez, 2002). For instance, the height of mother and son as well as
that of father and daughter genetically correlates (Roner et al., 2003), suggesting that shorter
mother will likely gave birth to a shorter son whereas taller father will likely have tall
daughter. It is therefore pertinent to assert the human body as a very good example of
nature’s proportion considering its pattern and symmetry. Moreover, different individuals
exhibit different climatic variations as stated in Allens’ rule, which stated that individuals in
cold climates will tend to have shorter limbs than those in warm climates thereby justifying
the need to probe into systematic, comparative and holistic science of man (Alho et al.,
2011).

Anthropological studies are essential for determining the proportions and evolutionary
variations among different populations (Brown et al., 2002). It is confirmed that, the
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evaluation of general body composition is necessary in the determination and diagnosis of
many disorders; response to therapy and severity (Tanphachitr and Leelahagul, 1995)
essentially in areas of applied anthropology such as epidemiology, metabolic research clinical
and biological anthropology.

Mohanty et al., (2001) noted that measurements of the heights of individuals are essential for
the determination of basic energy requirements, standardization of measures of physical
capacity and for adjusting drug dosage. However, in some situations the exact height cannot
be determined directly because of deformities of the limbs or in patients who have undergone
amputations. In such circumstances, an estimate of the height has to be computed based on
arm span, leg length, body mass, femur length and so on (Mohanty et al., 2001).

In forensic investigations, estimation of arm span is used for determination of height, sex and
age of individuals (Chabra, 2008). Similarly, determination of height is of major concern in
forensic medicine since it attested that standards for skeletal modifications vary among
different populations and the standard for a particular population may not be used for another
(Iscan, 2001). Furthermore, estimation for height from limbs and their parts play important
roles in ascertaining the identity of corpses through forensic examination but most records are
that of Western population, which by default, became the international standard. However,
there is evidence that these western standards may not be applicable to all populations
(Krishan and Sharma, 2007).

Several studies have reported the effectiveness of using arm span in predicting body height.
However, despite these numerous studies on association of height and arm span, the variation
of these parameters among different species is inevitable and, according to Reeves et al.
(1996), the association of arm span and height vary from race to race. This implies that the
empirical reasoning on the variation among Nigerians, with respect to arm span and height
has long been neglected. Therefore, the basic objective of this study is to find out the
correlation of height and arm span among Secondary School students in Kano metropolitan.

2.0. MATERIALS AND METHODS

2.1. Study Area

The study was undertaken in Kano metropolitan, which has an area of 17 Km?. Three schools
were randomly selected including Kano Day Science College, Girls Day Science College and
Al- Fauzyslim Group of Schools. Regular enrolment of students within the age of 15 — 20
among these school was found to be 780.

2.2. Sampling Technique

Cross sectional study was carried out on 500 apparently healthy students of both sexes. The
inclusion criteria were an age range of 15 — 20 years while the exclusion criteria were
students above 20 years or below 15 years.

2.3. Methods

Variables were measured in accordance to the Centre for Disease Control and Prevention,
CDC (2008). Each subject was measured twice and average value was taken to estimate the
true value.

Standing height was measured with each student standing bare feet on the platform of
Stadiometer with their upper back, buttocks and heels pressed against the upright position of
the instrument while the head of each subject was brought in contact with the head plate of
the Frankfort. Readings were taken to the nearest 0.1 cm.
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Arm wing span was measured with a flexible steel tape from the tip of the middle finger on
one hand to the tip of the other hand with the individual standing with his/ her back to the
wall with both arms abducted to 90°, the elbow and wrists extended and the palms directly
forwarded. All readings were taken to the nearest 0.1 cm.

2.4. Data Analysis

The data was analysed using Max Stat, Version 3.0. The relationships between height and
arm wing span was determined using simple correlation coefficients at 95% confidence
interval (5% probability level). The linear and multiple regression analysis were performed to
derive the estimate of stature (height) in terms of arm wing span. Similarly, the statistical
difference between male and female subjects was determined using Mann — Whitney Rank
Sum test.

3.0. RESULTS AND DISCUSSION

A total of 250 male and 250 female secondary school students among the age group of 15 —
20 years were sampled. A summary of their physical measurements was shown in Table 3.1
and Table 3.2. The average age of male and female subjects was 16.7 and 17.3, respectively.
The mean of height for males was 161.968 + 9.101 cm while that of females was 155.324 +
6.670 cm. Similarly, the mean arm wing span for males was 168.412 + 9.486 cm while that of
females was 160.296 + 7.913 cm. This implies that, the mean arm wing span was 6.444 cm
more than the height for males and also 4.972 cm more than the height for females. Table 3.3
presents the correlations between height and arm wing span which was found to be very good
in both males (r = 0.882) and females (r = 0.823). Regression equation for males is HT = -
0.746 + (0.765 * AWS) while that of females is HT = 39.825 + (0.678 * AWS) with standard
error of estimate of 3.911 (R® = 0.818) and 3.799 (R? = 0.680) for males and females,
respectively (Table 3.3). Thus, the dependent variable (height) can be predicted from linear
combination of the independent variable. Results of Mann — Whitney Rank Sum T — test for
both height and arm wing span as summarized in Tables 3.5 and 3.6 indicated that the
differences in the median values among the two groups is greater than would be expected,
thus there is significant difference.

The fact that this result shows arm wing span, in both male and female subjects, was
significantly greater than height, justifies the deduction that, the anthropometrical values
obtained in this study reflect the usual anthropometric characteristics of blacks as reported by
many authors. Mitchel and Lipstchitz (1982) correlated height with sitting height, leg length
and arm wingspan while Chumlea (1985) uses knee height to estimate height. However, in all
these studies, the variable that proved to be consistently reliable was the arm wing span.
Similarly, the correlation between arm wing span and height with 0.882 cm for males and
0.823 cm for females, respectively, agreed with the study of Steel and Chenier (1990) on
blacks and white populations, where a correlation of 0.852 was recorded for black population.
However, the estimation equations obtained from this study differs from those obtained by
other studies thereby justifying the need to develop separate models for each population on
account of racial and ethnic differences in anthropometric measurements.

4.0. CONCLUSION AND RECOMMENDATIONS

This study confirms the reliability of arm wing span as anthropometric variable for indirect
physical measurements of height prediction. The variations with respect to height and arm
wing span as found from the study equally disputes Leonardo’s hypothesis that arm wing
span exactly equals height. The study therefore, recommends further studies among different
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age groups in various geographical areas to determine more accurately the relevance of using
various anthropometric parameters in predicting height.

Table 3.1: Descriptive statistics of male subjects (n = 250)

Physical Measurement Mean £ STD Range
Age (years) 16.704 + 1.199 5.00
Height (cm) 161.968 +9.101 48.00
Arm wing span (cm) 168.412 + 9.486 47.00

Table 3.2: Descriptive statistics of female subjects (n = 250)

Physical Measurements Mean £ STD Range
Age (years) 17.336 = 1.2922 5.00
Height (cm) 155.324 + 6.670 32.00
Arm wing span (cm) 160.296 + 7.913 35.00

Table 3.3: Correlation between Height and Arm Wing Span of Males and Females

Sex Physical Measurement Correlation Coefficient
Males Height Versus Arm Wing Span *0.882
Females  Height Versus Arm Wing Span *0.823

*Statistically Significant at p < 0.05

Table 3.4: Multiple Linear Regression Analysis of Height and Arm Wing Span

Variable Regression  Standard T - P-value
Coefficient error value
Constant: Males -0.746 5.371 -0.139  0.890
Females 39.825 5.966 6.675  0.001
Arm Wing Span: Males 0.765 0.029 25.971 0.001
Females 0.678 0.033 20.833 0.001
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Table 3.5: Mann — Whitney Rank Sum T — test for Arm Wing Span

Group Median 25%  75%
Males 170.00 161.00 175.00
Females 160.00 154.00 166.00

T = 77639.50 (P < 0.001)

Table 3.6: Mann — Whitney Rank Sum T — test for Height

Group Median 25% 75%
Males 162.00 155.00 169.00
Females 155.00 150.00 160.00

T = 76760.50 (P < 0.001)
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