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ABSTRACT 

Background: Estimation of stature from the clavicular length is utilized in anthropological research and in 
forensics for identification of mutilated bodies. The aim of this study was to assess the relationship between 
stature and clavicular length in South Eastern Nigeria.  

Materials and Methods: One thousand subjects (500 males and 500 females) aged 18-35 years were studied. 
The subjects were grouped into group1 (18-24years), group 2 (25-31 years) and group 3 (>31 years). The 
length of the clavicle was measured with a Vernier caliper. The values obtained were analyzed with Statistical 
package for Social Sciences (SPSS) version 20.  

Results: There was statistically significant positive correlation between stature and lengths of the right and 
left clavicle (p≤0.01) across all the groups in both sexes, with the exception of group 1 in females, where the 
correlation was not significant. (p=0.140). There was significant positive correlation between the lengths of the 
left and right clavicle (p≤0.01). There was significant sexual dimorphism (p≤0.05) in the lengths of the clavi-
cle. A regression equation for males was more reliable than for females in estimating stature from clavicular 
length.  

Conclusion: Lengths of the clavicle may be used to estimate stature in especially in males in South Eastern 
Nigeria. 
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INTRODUCTION 

Personal identification is an essential issue when mu-
tilated and amputated limbs or parts of the body are 
found in mass disasters. Personal identification is one 
of the major tasks of forensic research.1 Forensic an-
thropometry is the analysis of human remains for the 
medicolegal purpose of establishing identity. It is a 
specialized area of science that requires detailed ana-
tomical and osteological training. Being able to assign 
a name to the deceased is critical to the successful 
outcome of all legal investigation and this becomes 
increasingly complex as the body passes through the 
various transitional phases of decomposition.1 Goals 
of forensic anthropometry are usually to assist in the 
identification of humans remains especially with re-
gard to the evidence of foul play which involves the 
identification of stature, age, ethnicity.1 And among 
these, stature is one of the main parameter of per-
sonal identification in forensic examination.2 

Stature estimation occupies a relatively dominant po-
sition in anthropometric research.3 Stature has been 
one the most important factor in the description of 

the individual characteristics for a long time.4-9 The 
estimation of height from various parameters has 
been reported in various studies.10-15 Stature is a 
unique biological entity that can be estimated not on-
ly in the living individual but also from a skeleton 
long after the death of a person. In order to assess 
height from human remains, an understanding of it 
in a living person is crucial.  

The human clavicle has been recognized a good an-
thropometric parameter and has been shown to ex-
hibit sexual dimorphism.16,17 Clavicular length as an 
important anthropological parameter is defined as 
the distance between the lateral-most point of the 
clavicle in the acromioclavicular joint and the medial-
most point of the clavicle in the sternoclavicular 
joint. 

Asides from cases of identification, this research can 
be helpful for prediction of stature in individuals 
with disproportionate growth abnormalities and 
skeletal dysplasia or height loss during surgical pro-
cedures on the spine.18 
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Purpose of the study: 

The purpose of this study was to investigate the rela-
tionship between stature and clavicular length in a 
south eastern Nigerian population, so as to establish 
formulae to estimate the stature from length of arm 
of both sexes in the said population. 

 

MATERIALS AND METHODS 

Ethical approval was obtained from the Ethics 
Committee of the Faculty of Basic Medical Sciences 
of the Institution. Informed consent was obtained 
from subjects before measurement was taken. One 
thousand subjects (500 males and 500 females) from 
18–35 years in Anambra State, South-Eastern Nigeria 
were enrolled into the study. Subjects with fractures 
or malformation of the clavicle or upper limb were 
excluded from the study.  

The maximal length of the clavicle was measured 
with a manual Venier caliper (0-150mm 
*0.05/6"*1/128, Gilson tools Japan), with a preci-
sion of 0.05mm. The palpable landmarks for measur-
ing the clavicle were the most medial point of the 
clavicle in the sternaclavicular joint and the most lat-
eral point of the clavicle in the acromioclavicular 
joint. The stature of the subjects was measured with 
stadiometer according to standard guideline.19 All 
measurements were taken by one observer to reduce 
inter observer error. Measurements were taken three 

times and the mean was taken and was recorded in 
centimeter.  

Data was analyzed with the Statistical Package for 
Social Sciences (SPSS) version 20 for windows. In-
dependent Sample T- test was used to determine the 
significant differences between genders. Pearson cor-
relation coefficient was calculated to assess the corre-
lation of stature and length of the clavicle in male 
and female subjects. Regression formulae were de-
rived to determine stature from length of the clavicle. 
P value was set at 0.05. 

 

RESULTS 

Table 1 shows the demographic and anthropometric 
parameters of the subjects. The heights of subjects in 
group 1 were higher than groups 2 and 3 in both 
sexes. All the anthropometric parameters were higher 
in males than females and the difference was signifi-
cant (Table 2). 

Table 3 shows the correlation of height and length of 
the clavicle in both sexes. There was significant cor-
relation of height and length of the clavicle in both 
sexes and in all age groups with the exception of 
right clavicular length of females in group 1. 

Table 4 shows the regression equations that could be 
used to calculate height from the length of the clavi-
cle in both sexes. 

 

Table 1: Demographic and anthropometric parameters of subjects 

Age group Parameters Male(Mean±sd) Female(Mean±sd) Total(Mean±sd) 

Group 1 (18-24 years) 

Male=190 

Female=232 

Height(cm) 170.44±10.19 165.15±7.61 167.53±9.24 

LCL(cm) 16.96±1.58 16.52±1.35 16.72±1.47 

RCL(cm) 15.69±1.60 15.41±4.24 15.54±3.32 

Group 2 (25-31 years) 

Male=212 

Female=185 

Height(cm) 168.96±8.34 164.99±7.23 167.11±8.10 

LCL(cm) 16.81±1.59 16.52±1.31 16.68±1.47 

RCL(cm) 15.85±1.67 15.36±1.39 15.62±1.56 

Group 3 (>31years) 

Male=98 

Female=83 

Height(cm) 169.55±8.28 162.99±7.28 167.49±5.92 

LCL(cm) 17.33±1.73 16.69±1.40 17.16±1.66 

RCL(cm) 16.32±1.72 15.51±1.40 16.09±1.68 

LCL- left clavicular length;RCL- right clavicular length 
 

Table 2: Sexual dimorphism in the parameters between male and female subjects  

 Age group Parameters Male(Mean±SD) Female(Mean±SD) P-Value Degree of Dimorphism 

Group1 (18-24 yrs) Height(cm) 170.44±10.19 165.15±7.61 0.000 1.80 

LCL(cm) 16.96±1.58 16.52±1.35 0.002 

RCL(cm) 15.67±1.60 15.41±4.24 0.036 

Group 2 (25-31 yrs) Height(cm) 168.96±8.34 164.99±7.27 0.000 1.60 

LCL(cm) 16.81±1.59 16.52±1.31 0.049 

RCL(cm) 15.85±1.67 15.36±1.39 0.002 

Group 3 (>31 yrs) Height(cm) 169.55±8.28 164.99±7.28 0.000 1.60 

LCL(cm) 17.09±1.98 16.52±1.31 0.011 

RCL(cm) 16.01±1.98 15.36±1.39 0.004 

LCL- left clavicular length; RCL- right clavicular length 
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Table 3: Correlation of height and length of the clavicle on both sides. 

 Male  Female 

Height and LCL  Height and RCL  Height and LCL  Height and RCL 

Coefficient (R) P-Value  Coefficient (R) P-Value  Coefficient (R) P-Value  Coefficient (R ) P-Value 

Group 1 (18-24 yrs) 0.521* 0.00  0.474* 0.00  0.358* 0.00  0.098 0.140 
Group 2 (25-31 yrs) 0.554* 0.000  0.522* 0.000  0.446* 0.00  0.434* 0.00 
Group 3 (>31yrs) 0.778* 0.000  0.773* 0.000  0.499* 0.000  0.605* 0.000 
LCL- left clavicular length; RCL- right clavicular length 

 

Table 4: Regression equations for estimation of height from length of clavicle of male and female 
subjects 

Age range(yrs) Male ±see Female ±see 

 LCL RCL  LCL RCL  

Group 1 (18-24 yrs) 113.074+2.933 113.074+0.484 8.7 102.292+3.41 102.292+1.550 21.91 
Group 2 (25-31 yrs) 120.175+2.3062 120.175+0.632 6.96 131.981+0.41 131.981+1.894 19.18 
Group 3 (>31yrs) 113.379+1.833 113.379+1.550 5.11 138.241+(-0.983) 138.241+2.720 17.11 
LCL- left clavicular length; RCL- right clavicular length 

 

DISCUSSION 

Estimation of stature is an essential part of identifica-
tion process of unknown individuals, especially in 
situations where human bodies are found either as 
skeletal remains or in mutilated conditions.16 In living 
subjects, percutaneous length of bones can be used 
for prediction of stature in different populations and 
different age groups.20-25 In the present study, height 
and clavicular length was evaluated in subjects within 
the age range of 18–35 years in South Eastern part of 
Nigeria. 

The measured anthropometric parameters in the 
study were higher in males than females and the dif-
ference was significant (Table 2). There was signifi-
cant correlation of height and length of right and left 
clavicles in both sexes and in all age groups with the 
exception of the right clavicular length of females in 
group 1.Regression equations were generated for cal-
culating height from the length of the clavicle in both 
sexes. It shows that females have the highest stand-
ard of error of estimate (SEE). 

Strengths and limitations: 

The strength of the study lies in the fact that the 
sample size used for the study was reasonably large. 
The measurements were based on living subjects. 
This may not match measurements obtained from 
skeletal remains which is ideal in forensic medicine.  

Interpretation and implication: 

In the present study, the magnitudes of anthropo-
metric parameters in males are higher than that of 
females. It is known that males have higher skeletal 
size and body mass 14 and this may explain the above 
finding. Height in male and female subjects in group 
1 has larger magnitude than that of subjects in 
groups 2 and group 3 (Table 1). This may be due to 
the age related reduction in height of bones, muscles 
and joint.26 

Anthropometric parameters are variable from place 
to place. It is affected by such factors as genetic, nu-
trition, geographical location, physical activity and 
various races. The mean height and length of clavicle 
in males in the present study were 169.65cm and 
16.5cm respectively. These values were slightly lower 
than, but comparable to the findings of Shahzan et al 
27 in male Indians. They reported 170.12cm and 
17.02cm respectively for height and length of clavi-
cle.  

In a study on correlation of stature of adult with the 
length of the clavicle of New Delhi population by 
Yashoda et al, 16 it was reported that the mean length 
of the left clavicle was higher than the mean length 
of the right clavicle for both sexes. This was similar 
to the findings in the present study.In the present 
study, height had significant positive correlation with 
length of clavicle in males and females and across all 
the studied age groups with the exception of group 1 
(18 -24 years) in females where the correlation was 
not significant. Eftekhar et al 28 reported that there 
was a significant relationship between the length of 
the clavicle and height for male and female.  

A significant gender difference exists at p≤0.05 in 
height, left clavicular length and right clavicular 
length of male and female subjects of different age 
range in the present study (Table 2). This is in line 
with the findings of Natalie 29 in American popula-
tion. The degree of dimorphism as reported in the 
present study was 1.80 (group 1) and 1.60 (Groups 2 
and 3). This finding is in accordance with studies car-
ried out by Alcina et al 17 to determine if sexual di-
morphism exists in the clavicle of modern Spanish 
population. 

The regression equation and standard error of esti-
mate (SSE) shows that the females have the highest 
SEE (Table 4) and this is in agreement with a re-
search carried out by Ekezie et al.30 in which they 
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noted that such a high value of SEE would exclude 
the clavicle from being used in estimation of stature 
in the case of females. 

 

CONCLUSION 

In the study population sexual dimorphism was 
demonstrated as the average stature and length clavi-
cle of males were higher than the female counterpart. 
There was significant correlation between stature and 
length of the clavicle in male subjects and in most of 
the female subjects. Stature may be determined from 
the length of clavicle in male subjects. 
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