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ABSTRACT 

Introduction: Estimating height from different parts of the human body has been an area 

of interest to anatomists, anthropologists and forensic experts. Surface landmarks such as 

ulnar bone as compared to other bones have made measurements possible in compromised 

postures; in the estimation of height. The research aimed at estimating height from the 

morphometry of the right ulnar bone as well as finding the correlation between height and 

right ulnar length among students of Delta State University, Abraka. 

Materials and Methods: Simple random sampling was adopted in this cross-sectional 

study. A total of 150 participants comprising of 74 males and 76 females who were 18+ 

were investigated. Measurement was done with a measuring tape; Height from the vertex to 

the heel in an erect posture; ulnar length from the tip of the olecranon process to the tip of 

the styloid process. Data were analyzed using the Statistical Package for the Social 

Sciences 20. Pearson’s correlation coefficient between variables was computed. 

Significance was accepted a p<0.01. 

Results: Findings from this study showed that the mean height, right ulnar length also the 

correlation between height and ulnar length for males was 179.22+18.58; 29.99+1.61; 

r=0.434 while that of the females was 161.37+ 8.44; 26.20+1.69; r=0.807 respectively. 

Estimated Height (cm) = Regression constant+ Regression coefficient x Right ulnar length 

(cm) ± (1.96 x STE). 

Conclusions: Findings from this study showed that males exhibited a greater correlation 

between the measured height and ulnar length as compared to the females 

Key-words: Ulnar length; Height; Delta State University; Regression constant; Regression 

coefficient.  
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INTRODUCTION 

The ulnar bone has been described by Standring (2005) 

as one of the main bones of the forearm.
1
In collaboration 

with the radial bone, it plays an indispensible role in 

rotating the forearm.
1 

Measuring long bones has been an 

indirect technique in evaluating stature for both  living 

and cadaveric bodies.
2-3

 The significance of long bones is 

that they are retained for years after death and are 

subcutaneous.
2-3

 A number of  procedures have been 

proposed to predict stature from long bones, especially 

with the use of regression analysis which has been 

reported to be the easiest and most reliable method.
4-

7
Several authors had established a correlation, linking 

stature with the length of various bones.
8-9

Stature offers 

one of the most  confirmed means of identifying an 

individual and its determination is one of the outstanding 

steps during forensic analysis.
8
 

In predicting height, linear measurement of the ulnar 

bone proved to be supercilious to that of the hand and 

arm span.
10

 Furthermore linear regression equations of 

height on ulnar length have definitive advantages over 

that of tibia length because of its use in cases where the 

lower extremities and trunk are impaired.
10

 Height 

prediction has been computed from the morphometry of 

the ulnar bone among several races with linear regression 

models.
10-15

Trotter and Glesser , (1952)  estimated the 

stature of American whites and Negroes from the ulna 

bone.
11

 A study by Lundy, (1985) analyzed the regression 

equation and the mathematical and  anatomical technique 

in determining stature from long bones of south 

Africans.
12

 The reports of Agnihotri et al. (2009)  from 

Mauritius and those of Barbaosa  et al. (2012) from 

Portugal also found a linear regression model which 

clearly depicted an individual’s stature from ulnar 

length.
13,15

In India, Lal  et al. (1972) investigated a 

population in North Bihar, and their stature was estimated 

from the ulnar and tibia bones.
15

 

Previous studies have estimated stature of both living and 

cadaveric bodies from the length of long bones
6-9 

but they 

are extensive gaps on the morphometry of the right ulnar 

bone and estimating height from its values among 

students of Delta State University. To assist in bridging 

this gap, this study therefore estimated statue from the 

morphometry of the right ulnar bone on the population 

investigated. The research also aimed at finding the 

correlation between height and right ulnar length. 

Based on the principle that the dimensions of various 

long bones correlate positively with human stature,
16

 the 

study will be highly imperative in forensic anthropology. 

Findings will also be useful in comparative studies. 

 

MATERIALS AND METHODS 

The study was a descriptive cross sectional study. The 

work described the morphometry of the right ulnar bone 

and estimated height from its length. Population for this 

study was male and female students of Delta State 

University, Nigeria. Participants were randomly selected 

within Abraka campus, Delta state.  One hundred and 

seventy students within the ages of 19 to 30years were 

investigated. Ethical consent was sourced from the 

Research and Ethics Committee of the Faculty of Basic 

Medical Sciences, Delta State University, Abraka, 

Nigeria with reference number 

DELSU/CHS/ANA/68/168. Socio-demographic factors 

were age and gender which were obtained by personal 

interviews. 

Height and ulnar length were measured with a measuring 

tape. The vertex to the heel height (in centimeters) was 

measured for each subject in erect posture. Participants 

were bare footed. A ruler was placed on their heads 

tangentially, so that it could touch the highest point of 

their head. Then, with the pencil, that level was marked 

on the wall. With the measuring tape, the height of that 

point was measured from the floor level. The ulnar length 

(right) was measured from the tip of the olecranon 

process to the tip of the styloid process, with the elbow 

flexed and the palm spread over the opposite shoulder. 

Informed consent was obtained from participants eligible 

for this study. 

Data was represented in frequencies and tables to show 

distribution of ulnar length and height. Pearson’s 

correlation coefficient was used simply because both 

variables (Stature and right ulnar length) were 

independent continuous variables. Significance was 

accepted a p<0.01. Stature estimation formula was 

derived and obtained from Malay et al.,(2008). 
17 
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RESULTS 

 

 

 

Fig i: Interrelationship between ulnar length and 

height in males 

 

 

 

 

 

 

 

Fig ii: Interrelationship between ulnar length and 

height in females 

Fig i present the frequency of both males and females in 

the studied population. Findings from this study showed 

that 49% of the populations were males while 51% were 

females. The mean of the heights in the studied 

population was extrapolated as 179.22cm for males (with 

Gender distribution in the population 

Gender Frequency 

Male 74 

Female 76 

Inter-relationship of right ulnar length and height 

Gender  Mean Sd. St.e 
Regression     

constant 

Regression 

Coefficient 

Pearson 

correlation 

P-

value 

Male 

Ulnar 

Length(cm) 
29.99 1.61 16.85 28.48 5.02 0.434 0.01 

Height(cm) 179.22 18.58      

Female 

Ulnar 

Length(cm) 
26.20 1.69 5.02 55.71 4.03 0.807 0.01 

Height(cm) 161.37 8.44      

31 



Okoli E. I et al. Height prediction from right ulnar length among students of Delta State University, Abraka, South - Southern Nigeria 

 

 

 

                                                 Int. J of Forensic Med Invest. Vol 5. No 1  

a Std. deviation of 18.58) and 161.37cm for females 

(with a Std. deviation of 8.44). Similarly, the mean of the 

right ulnar lengths were calculated as 29.99cm for males 

(with a Std. deviation of 1.60) and 26.20cm for females 

(with a Std. deviation of 1.69) respectively (Table 1&2). 

A significant relationship amongst the variables was 

ascertained by Correlation coefficient (Fig iii &iv). 

The relationship between the changes of a dependent 

variable and an independent variable was ascertained by 

simple linear regression, with the “Regression coefficient 

(b)”; where the model of the regression equation was y = 

a + bx [where a = y intercept, when x = 0].  A 95% 

confidence interval (which was equivalent to 1.96 

standard deviation) was accepted and the standard error 

of regression (STE) was calculated. The final equation 

model was y = (a + bx) ± (1.96 x STE). 

Thus, the regression equations became:  

Estimated Height (cm) for males and females = 

Regression constant+ Regression coefficient x Right 

ulnar length (cm) ± (1.96 x STE)  

 

DISCUSSION 

The ulnar bone has been one of the major bones for 

stature estimation. Estimating stature from different parts 

of the body is an area of allurement to anatomists, 

anthropologists and forensic experts.
17

 According to Patel 

et al. (2007) this feature is directly associated with 

osteometric indices of the long bones.
18

 This study 

showed that males were taller than females. Findings are 

in concordance with previous studies.
19-22

 This 

investigation demonstrated a statistically significant 

correlation between the measured height and ulnar length 

of all participants. Findings were similar with previous 

observations among Ghanians, Indians, Caucasians and 

Europeans.
15,21-23

 

However, males exhibited a greater correlation between 

the measured height and ulnar length as compared to the 

females. Findings were similar to a study carried out 

among English and Portuguese individuals and 

Emmanuel et al., 2017 who carried a study among 

students of Nkrumah University in Ghana .
15,19

 Findings 

from the latter study depicted a positive correlation 

between ulnar length and height with correlation being 

highest in male than female participants .
19

 

 

The shorter length of the female ulna as reported by 

Emmanuel et al.,2017 could be as a result of increased 

levels of oestrogen during puberty which causes early 

cessation of bone growth .
19

Oestrogen causes fusion of 

the proximal epiphysis with the shaft of the ulna in the 

14th year and fusion of the distal epiphysis with the shaft 

in the 18
th

year.
24-25

 In contrast, it has been reported that 

increased levels of testosterone in males during puberty 

allowed bone growth up to 21 years which prolonged the 

growth phase of the long bones resulting in longer male 

bones.
20, 24

Singh et al stipulated that sexual dimorphism 

observed in ulnar length among males and females could 

be due to males indulging in more physical activities, 

thereby causing the extension of their ulna as a means of 

adaptation to the excessive stretching of the hand.
25 

The mean ulnar length of male and females from our 

study differed from those of Ghanaian students, 
19

 south 

African whites,
27 

Indians and the greeks.
28

According to 

Charisi et al. (2011) race, nutritional status and 

occupation which all have been shown to contribute 

significantly to inter-population variation could be 

determining factors.
27 

Conclusion: 

Findings from this study showed a significant correlation 

between the measured height and ulnar length of all 

participants. The regression formula proposed in this 

study will be useful for clinicians, anatomists, 

archeologists, anthropologists and forensic scientists 

when such evidence provides the investigator the only 

opportunity to determine that aspect of an individual's 

physical description. 
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