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ABSTRACT

	Objective: The general objective of this study was to assess the morphological features of the ear among young adults of Delta State, Nigeria.
Method: This study adopted the descriptive cross–sectional study design and consisted of 384 subjects comprising of both males and females within the ages of 17 and 34 years. The sampling technique employed was the simple random sampling techniques and data was collected with the aid of a data collection sheet. Ethical clearance was obtained from the Research and Ethics Committee of Human Anatomy Department, Faculty of Basic Medical Sciences, University of Delta, Agbor, Delta State, Nigeria. Data obtained was subjected to Statistical Package for Social Sciences (SPSS, version 22). Results were set out according to verify gender differences in all the morphological features of the ear of the study subjects. The independent sample t-test was helpful in this regard. Chi-square test was used to test for significant differences at a confidence level of 95% (P<0.05).
Results: The results from this study showed that the most common ear shape of the study subjects was oval (35.2%) on the right side while it was round (34.9%) on the left side. It was observed that the relationship between the right and left morphological features of the ear showed a strong positive correlation between the right and left ear shape of the study subjects.
Conclusion: Every part of the human ear is unique and it varies consequently from the left to right sides, among gender and also within various ethnic groups and this variation makes it useful in human recognition and identification.
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1. INTRODUCTION 

Humans exhibit a vast spectrum of biological variation, which distinguishes us from one another and makes us unique. People differ in terms of shape, size, skin color, and a slew of other features. The structure of the human external ear is a feature that is sometimes overlooked. The external ear is tremendously varied, to the point where even two ears from the same person can be significantly different (Keith, 1901).
The dimension of the external ear conveys information about age, sex, and ethnicity which can also be explored for personal identification, biometrics and forensics purposes (Gaba et al., 2010). Due to the uniqueness of the ear, it can be used in establishing the identity of individuals by direct examination or analysis of ear prints (Krishan et al., 2019). The ear offers several advantages for human identification due to its complex and unique structure. Features such as the size, shape, orientation, and relative positions of its parts provide distinctive traits that can be effectively used for recognizing individuals (Shah & Sheikh 2023).
The important use in identification was first explored by Fritz Hirschi in 1965 ever since, several studies have been presented, acknowledging the feasibility of using the ear as a means of identification. The anatomy of the external ear, also known as the auricle or pinna, is complex and remarkably inaccurately described by most Scientists. Some features of the auricle are used by clinicians in diagnosis of congenital disorders such as microtia (Hunter and Yotsuyanagi, 2005). Skin, cartilage, and six intrinsic muscles make up the external ear. Variations in external ear morphology have been postulated to be caused by anomalies in the insertion and orientation of intrinsic muscles of the pinna. An outer rim, or helix, dominates the overall form of the ear, as does the shape of the lobe (Kaushal, 2011)
The unique features of the human ear, shaped by its morphology and morphometry, can be used to identify individuals, even in cases where the body is severely damaged or disfigured. Ear characteristics can serve as a valuable tool in forensic identification (Bhavana et al., 2024). The shape of the auricle is determined by the contour of the helix and of the lobule. A common way of classifying the shape of the auricle is by defining it as either oval, round, rectangular, and triangular (Meijerman et al., 2005). Research has shown that ear measurements can be used to estimate sex with a certain degree of accuracy. It has been found that sex can be identified by ear measurements with up to 69.3% precision in males and 72% in females (Acharya et al., 2025)
The shape of the auricle is also relevant to industries that design hearing aids, earpieces, and other products ergonomically. This study aims to assess the morphological features and anthropometrical correlations of the ear among young adults of Delta State, Nigeria.

2. material and methods

This study adopted the descriptive cross–sectional study design and consisted of students of Delta State University, Abraka, Delta State, Nigeria. The Delta State University, Abraka - popularly known as DELSU - is a State government-owned university in Nigeria with the main campus located at Abraka, Delta State. This Institution was established on 30 April,1992. Presently, the university comprises of eleven (11) Faculties, which include faculty of: of Education, Arts, Sciences, Social Sciences, Management Sciences, Pharmacy, Basic Medical Sciences, Agriculture, Law, Dentistry and Engineering. 
This study comprised 384 subjects who attended Delta State University and were within the age range of 18-32 years while simple random sampling technique was used. Data was collected using data collection sheet in form of a questionnaire which was used to collect information such as age, sex, and ethnicity. Also, the shape of the ear, forms of ear lobe attachment and shape of the earlobe as well as the different forms of helix, tragus and Darwin’s tubercle of the study subjects were assessed. The ear shape was classified as; oval, rectangular, round or triangular. The forms of earlobe attachment were classified as; fully attached, free or partially attached. The shape of ear lobe was classified to be; arched, squared, tongue or triangular. The helix shape was classified as to be either; concave marginal, flat, normally rolled or wide covering scapha. Also, the tragus shape was classified as; knob, round or long. 
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Figure 1: A photograph showing the morphology and different parts of the human ear
Ethical clearance was obtained from the Research and Ethics Committee of the Human Anatomy Department, Faculty of Basic Medical Sciences, University of Delta, Agbor, Delta State, Nigeria. All subjects were verbally informed about the purpose of the survey and only those who gave their permission participated.
Data obtained was subjected to Statistical Package for Social Sciences (SPSS, Version 22) for analysis. Results were presented in frequency distributions, pie charts and cross-tabulation. Results were set out according to verify gender differences in all the morphological features of the ear of the study subjects. The independent sample t-test was helpful in this regard. Chi-square test was used to test for significant differences at a confidence level of 95% (P<0.05).
3. results and discussion

3.1 Results

Considering the ethnic groups used for study, a total of 36 (35.4%) subjects were Urhobo while 36 (9.4%), 44 (11.5%), 34 (8.9%) and 134 (34.9%) were Itsekiri, Isoko, Ijaw, and Delta Igbo respectively.
The shape of the ear, forms of attachment and shape of the earlobe as well as the different forms of helix, tragus and Darwin’s tubercle of the study subjects were assessed (see table 1). The most common ear shape of the study subjects was oval (35.2%) on the right side while it was round (34.9%) on the left side. Also, the normally rolled helix shape was found to be common among the study subject on the right and left side with (55.7%) and (58.1%) respectively. The most common earlobe shape of the study subject was tongue for both right (64.6%) and left (57.0%) sides. The knob shape was the most common for both the right (40.4%) and left (47.7%) sides respectively. The most common forms of earlobe attachment for the right side were free (59.1%) and it was also free for the left side (69.0%). In most of the subjects, Darwin’s tubercle was absent both on the right (46.9%) and left (51.8%) sides.	



	Side
	Ear Shape
	Percent (%)
	Helix Shape
	Percent (%)
	Earlobe Shape
	Percent (%)
	Tragus Shape
	Percent (%)
	Earlobe Attachment
	Percent (%)
	Darwin's Tubercle
	Percent (%)

	Right
	Oval
	35.2
	Concave Marginal
	8.1
	Arched
	15.4
	Knob
	40.4
	Attached
	25.0
	Absent
	46.9

	
	Rectangular
	3.1
	Flat
	1.6
	Square
	14.3
	Round
	31.3
	Free
	59.9
	Enlargement
	33.3

	
	Round
	28.6
	Normally Rolled
	55.7
	Tongue
	64.6
	Long
	28.4
	Partially Attached
	15.1
	Nodosity
	3.4

	
	Triangular
	33.1
	Wide Covering Scapha
	34.6
	Triangular
	5.7
	Total
	100.0
	Total
	100.0
	Projection
	16.4

	
	Total
	100
	Total
	100.0
	Total
	100.0
	
	
	
	
	Total
	100.0

	Left
	Oval
	33.6
	Concave Marginal
	6.8
	Arched
	18.0
	Knob
	47.7
	Attached
	15.9
	Absent
	51.8

	
	Rectangular
	6.3
	Flat
	2.1
	Square
	18.0
	Round
	20.3
	Free
	69.0
	Enlargement
	31.3

	
	Round
	34.9
	Normally Rolled
	58.1
	Tongue
	57.6
	Long
	32.0
	Partially Attached
	15.1
	Nodosity
	3.4

	
	Triangular
	25.3
	Wide Covering Scapha
	33.1
	Triangular
	6.5
	Total
	100.0
	Total
	100.0
	Projection
	13.5

	
	Total
	100
	Total
	100.0
	Total
	100.0
	
	
	
	
	Total
	100.0


Table 1: Assessment of the Morphological Features of the Ear 






















In both males and females, oval (16.9% and 18.2% respectively) was the most prevalent ear shape type on the right side while it was round (17.4%) on the left. However, most of the helix shape of subjects were normally rolled (27.9%) for both genders on the right and left sides.
Table 2: Prevalence of Ear and Helix Shape of Study Subjects based on Gender
	Ear Feature 
	Side
	Gender
	Oval (%)
	Rectangular (%)
	Round (%)
	Triangular (%)

	Ear Shape
	Right
	Male
	16.9
	1.0
	13.3
	16.4

	
	
	Female
	18.2
	2.1
	15.4
	16.7

	
	Left
	Male
	16.4
	2.9
	17.4
	10.9

	
	
	Female
	17.2
	3.4
	17.4
	14.3

	Helix Shape
	
	
	Concave Marginal (%)
	Flat (%)
	Normally Rolled (%)
	Wide Covering Scapha (%)

	
	Right
	Male
	4.7
	0.8
	27.9
	14.3

	
	
	Female
	3.4
	0.8
	27.9
	20.3

	
	Left
	Male
	3.9
	1.3
	28.4
	14.1

	
	
	Female
	2.9
	0.8
	29.7
	19.0















For the earlobe shape, the most prevalent type was tongue (61.1%) while the least prevalent type was triangular (6.1%). However, the highest and least prevalent types of the tragus shape were knob (44.4%) and round (31.6%) respectively.
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Figure 2: Total Prevalence of Earlobe and Tragus Shapes of Study Subjects.


In both males and females, tongue (31.8% and 32.8% respectively) was the most prevalent earlobe shape type on both right and left sides (17.4%). However, knob (27.3%) was the most prevalent tragus shape type of subjects for both genders on both sides as shown below.
Table 3: Prevalence of Earlobe and Tragus Shape of Study Subjects based on Gender
	Ear Feature 
	Side
	Gender
	Square (%)
	Arched (%)
	Tongue (%)
	Triangular (%)

	Earlobe Shape
	Right
	Male
	5.7
	8.6
	31.8
	1.6

	
	
	Female
	8.6
	6.8
	32.8
	4.2

	
	Left
	Male
	8.6
	9.6
	27.1
	2.3

	
	
	Female
	9.4
	8.3
	30.5
	4.2

	Tragus Shape
	
	
	Knob (%)
	Long (%)
	Round (%)
	

	
	Right
	Male
	16.9
	15.4
	15.4
	

	
	
	Female
	23.4
	13
	15.9
	

	
	Left
	Male
	20.3
	10.9
	16.4
	

	
	
	Female
	27.3
	9.4
	15.6
	 













In relation to gender the most prevalent shape of earlobe for both the left and right side in the male were free (33.1% and 26.3%) while for the female it was (35.9% and 23.6%) for the left and right side respectively. In addition, the most prevalent tragus shape for both the right and left sides were absent in both sexes with (24.0% and 23.2% in males) while (23.2% and 28.6% in female).
Table 4: Prevalence of Earlobe Attachment and Darwin’s Tubercle of Study Subjects based on Gender
	Ear Feature 
	Side
	Gender
	Attached (%)
	Free (%)
	Partially Attached (%)
	

	Earlobe Shape
	Right
	Male
	13.3
	26.3
	8.1
	

	
	
	Female
	11.7
	33.6
	7.0
	

	
	Left
	Male
	7.0
	33.1
	7.6
	

	
	
	Female
	8.9
	35.9
	7.6
	

	Tragus Shape
	
	
	Absent (%)
	Enlargement (%)
	Nodosity (%)
	Projection (%)

	
	Right
	Male
	24.0
	12.2
	1.6
	9.9

	
	
	Female
	23.2
	13.3
	2.1
	9.1

	
	Left
	Male
	23.2
	13.3
	2.1
	9.1

	
	
	Female
	28.6
	18.0
	1.3
	4.4






Gender differences in all the morphological features of the ear of the study subjects were also determined using the independent sample t-test. For the bilateral asymmetry, it was observed that the mean for female was slightly higher than in their male counterparts and this difference was not statistically significant (p>0.05) as presented in the table 5. Also, the shape of the ear was also related with the both gender on the left and right sides, it presented that the mean was higher in male than the female on the right side while on the left side it was greater in the female and they were both not statistically significant as the p value were 0.818 and 0.560. The helix shape in relation to gender was also not statistically significant on both the left and right side as (p>0.05). The earlobe shape was also observed to show greater mean value in the female gender than the male on both the left and right sides of the ear and this difference was not statistically significant on both sides as the p values were 0.179 and 0.190 respectively.
Also, the tragus shape was also assessed for both genders and it presented differences which are not statistically significant on the both sides as (p>0.05) although the mean was higher males than females subjects on both sides. Another morphological feature which was the earlobe attachment was also related with the gender on both sides of the ear of the subject, the mean was greater for the female subject on the right side while it was lesser in the female subject and higher in the male on the left side although this difference is not statistically significant (p >0.05) as presented in the table 5.















	Side
	Morphological Features
	Gender
	N
	Mean
	Std. Dev.
	T
	Df
	p– value

	
	Bilateral Asymmetry
	Male
	183
	1.37
	0.485
	-0.431
	382
	0.667

	
	
	Female
	201
	1.39
	0.490
	
	
	

	Right
	Ear Shape
	Male
	183
	2.61
	1.283
	0.231
	382
	0.818

	
	
	Female
	201
	2.58
	1.259
	
	
	

	
	Helix Shape
	Male
	183
	3.09
	0.841
	-1.893
	382
	0.059

	
	
	Female
	201
	3.24
	0.778
	
	
	

	
	Earlobe Shape
	Male
	183
	3.37
	1.178
	-1.345
	382
	0.179

	
	
	Female
	201
	3.53
	1.091
	
	
	

	
	Tragus Shape
	Male
	183
	1.97
	0.825
	1.296
	382
	0.196

	
	
	Female
	201
	1.86
	0.857
	
	
	

	
	Earlobe Attachment
	Male
	183
	1.89
	0.662
	-0.308
	382
	0.758

	
	
	Female
	201
	1.91
	0.593
	
	
	

	
	Darwin’s Tubercle
	Male
	183
	1.95
	1.171
	0.908
	382
	0.364

	
	
	Female
	201
	1.85
	0.975
	
	
	

	Left
	Ear Shape
	Male
	183
	2.48
	1.185
	-0.583
	382
	0.560

	
	
	Female
	201
	2.55
	1.208
	
	
	

	
	Helix Shape
	Male
	183
	3.10
	0.802
	-1.719
	382
	0.086

	
	
	Female
	201
	3.24
	0.737
	
	
	

	
	Earlobe Shape
	Male
	183
	3.26
	1.230
	-1.312
	382
	0.190

	
	
	Female
	201
	3.42
	1.168
	
	
	

	
	Tragus Shape
	Male
	183
	1.92
	0.876
	1.581
	382
	0.115

	
	
	Female
	201
	1.78
	0.880
	
	
	

	
	Earlobe Attachment
	Male
	183
	2.01
	0.555
	0.628
	382
	0.530

	
	
	Female
	201
	1.98
	0.561
	
	
	

	
	Darwin’s Tubercle
	Male
	183
	1.94
	1.140
	2.824
	382
	0.005

	
	
	Female
	201
	1.65
	0.889
	
	
	


Table 5: Gender Differences in the Morphological Features of the Ear








Lastly, ethnic differences in all the morphological features of the ear of the study subjects were determined using Post hoc test. There was no statistically significant ethnic difference in the bilateral asymmetry of the ear at [F (4,379) = 0.900, p = 0.464]; Therefore, the hypothesis that stated that there is no significant ethnic difference in bilateral asymmetry of the ear was accepted.
	Morphological Features
	Ethnic Group
	N
	Minimum
	Maximum
	Mean
	Std. Dev.
	F
	df
	p - value

	Bilateral Asymmetry
	Delta Igbo
	134
	1
	2
	1.41
	0.494
	0.900
	4
	0.464

	
	Ijaw
	34
	1
	2
	1.38
	0.493
	
	
	

	
	Isoko
	44
	1
	2
	1.48
	0.505
	
	
	

	
	Itsekiri
	36
	1
	2
	1.33
	0.478
	
	379
	

	
	Urhobo
	136
	1
	2
	1.34
	0.475
	
	
	

	
	Total
	384
	1
	2
	1.38
	0.487
	
	
	


 Table 6: Ethnic Variations in the Bilateral Asymmetry of the Ear	



On the right side, there was statistically significant ethnic difference in the shape of the ear at [F(4,379) = 2.593, p = 0.036]. However, there was no statistically significant ethnic difference in the ear shape on the left side at [F(4,379) = 0.364, p = 0.834]. Therefore, the hypothesis that stated that there is no significant ethnic difference in the shape of the ear was rejected for the right side but accepted for the left.
Table 7: Ethnic Variations in the Bilateral Asymmetry of the Ear	
	Side
	Morpholo-gical Features
	Ethnic Group
	N
	Minim-um
	Maxim-um
	Mean
	Std. Dev.
	F
	Df
	p– value

	Right
	Ear Shape
	Delta Igbo
	134
	1
	4
	2.75
	1.300
	2.593
	4
	0.036

	
	
	Ijaw
	34
	1
	4
	2.62
	1.155
	
	
	

	
	
	Isoko
	44
	1
	4
	2.07
	1.265
	
	
	

	
	
	Itsekiri
	36
	1
	4
	2.47
	1.207
	
	379
	

	
	
	Urhobo
	136
	1
	4
	2.64
	1.251
	
	
	

	
	
	Total
	384
	1
	4
	2.60
	1.269
	
	
	

	Left
	Ear Shape
	Delta Igbo
	134
	1
	4
	2.61
	1.226
	0.364
	4
	0.834

	
	
	Ijaw
	34
	1
	4
	2.41
	1.184
	
	
	

	
	
	Isoko
	44
	1
	4
	2.50
	1.229
	
	
	

	
	
	Itsekiri
	36
	1
	4
	2.42
	1.131
	
	379
	

	
	
	Urhobo
	136
	1
	4
	2.49
	1.186
	
	
	

	
	
	Total
	384
	1
	4
	2.52
	1.196
	
	
	






 3.2 Discussion
The results of the study presented that the oval shaped ear was more prevalent in 16.9% male subjects and also present in 18.2% of the female subjects. This was in agreement with the study of Krishan et al., (2019); Osunwoke et al., (2018); Britto et al., (2018); and Vijaz et al., (2017) who recorded that the oval shaped ear was common among the subjects in their study population. 
However, Gaya et al., (2019) who carried out a study on the morphological dimensions of the human pinna among individuals of Hausa ethnic group in Nigeria, recorded that the triangular ear shape was more common, this difference could be as a result of difference in geographical location and ethnicity. This study found that the shape of the helix varied in individuals, characterised as concave, normally rolled, flat, and wide covering scapha in a percentage of 7%, 57%, 2% and 34% respectively. This is somewhat similar to the study of Krishian et al., (2019) who studied the North Indian population having the normally rolled helix shape as 51%.
The free form of earlobe attachment was shown to be more common on both the right and left sides of the ear among the study participants, with a higher percentage of females, this contradicted the findings of Verma et al., (2016) who conducted a study to determine the uniqueness of morphological and biometric variations of both ears for individualization among Indians from the North East and North West subpopulations and found that 35 percent of earlobes were free and 65 percent were attached. The free earlobe was found to be most prevalent in Mumin et al., (2018) and Singhal et al., (2016) studies, and the reason for this variation could be due to differences in the genetic makeup of subjects from Indian and subjects from various ethnic groups in Delta state, as earlobe is controlled to a large extent by genetics. Also, this investigation demonstrated that on both the left and right sides, there was no significant association (p>0.05) between earlobe attachment and gender, which was previously documented by Edibamode et al., (2019).
In addition, the relationship between the left and right morphological features of the ear was assessed, and there was statistical significance (p 0.05) between both sides of the ear for all parameters, which is in contrast to the findings of Gaya et al., (2019) but in agreement with the findings of Faaku (2020) who conducted a morphological study of the external ear in the Ghanaian population, while with the study of  Osunwoke et al., (2018) using inference statistics it shows that the right and left parameters of each ear was significant (p< 0.05). The similarity in geographical location could be a plausible factor for the associated finding.

4. Conclusion

Because of the considerable heterogeneity encountered in the exterior anatomy of the ear, this study confirmed that every component of the human ear is distinct as proof of the ear's individualization/uniqueness and, as a result, its impression. The shape of Delta Igbo and Isoko earlobes differed ethnically. However, there was no statistical difference in the shape of the helix and tragus on the right and left sides of the body. 
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