
 

Original Article 

ANTHROPOMETRIC STUDY OF LEFT EXTERNAL EAR: A CROSS-SECTIONAL STUDY IN 
MEDICAL STUDENTS OF UDAIPUR, RAJASTHAN 

 

1SHRIVASTAVA BHAVANA, 2ACHARYA SUNITA, 3BHARAMBE VAISHALY KISHORE, 4MEDATWAL BHUPESH* 

1,2,3Department of Anatomy, Pacific Institute of Medical Sciences, Sai Tirupati University, Udaipur, Rajasthan, India, 4Department of 
Biochemistry, Pacific Medical College and Hospital, Udaipur, Rajasthan. 

Email: medatwalbhupesh@gmail.com 

Received: 09 Apr 2024, Revised and Accepted: 01 Jun 2024 

ABSTRACT 

Objective: The human ears are specific to an individual because the auricle is also a distinctive feature of a person like other identification features 
so it is used in various areas of science like forensic medicine, anthropology, and biology. The ear lobule is the last part of the auricle to develop.  

Methods: This study was carried out among 100 students (50 Male and 50 Female) with age range from 18 to 25 years. The study was conducted in 
the Department of Anatomy, Pacific Institute of Medical Sciences, Udaipur, Rajasthan, India.  

Results: Total ear length and ear width were significantly higher in male than female (p value<0.0001) in this study. Lobule length and lobule width 
of left ear were compared by independent t-test, it was found nonsignificant (p value 0.5706) and significantly higher in male than female (p 
0.0017) respectively. The mean value of lobule index of left ear was found significant with higher value in male while the mean value of ear index of 
left ear was found nonsignificant.  

Conclusion: Results according to genders who participated in the study where all dimensions (total ear length, ear width, lobule width and lobule 
index) were higher in male as compared to the female subjects. Although there was no significant difference observed in lobule length and ear index 
of left ear of male and female subjects. 
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INTRODUCTION 

The ear is an essential feature of the face, and any information 
regarding the age or the sex of the individual can be conveyed 
through it [1]. The morphometrical study of the auricle is used in 
various areas of science like forensic medicine, anthropology, and 
biology as it is a very distinct feature of the human body and might 
be helpful for identification purposes [2]. The Auricle in humans is a 
very unique and defining feature of the face as it appears to be 
symmetrical and might illustrate traits like age or gender [3]. The 
shape and size of each auricle are specific and vary between each 
individual, and this variation helps us distinguish each other. The 
auricle is so highly variable that even in a single individual the two 
ears will not be identical [4]. The most important function of the 
auricle is to transmit the sound waves through the external acoustic 
meatus to the eardrum. Also considered as a cosmetic organ, it has 
more importance in the aesthetics and physiognomy of the face [5]. 

Like other features of the human body (such as iris, fingerprint, 
teeth imprints, footprints, vocal features, DNA typing of human 
tissue samples, prints, etc.), the auricle is also a distinctive feature of 
a person. The human ear possesses particular attributes that are 
specific to an individual because of changes in the morphology of the 
auricle. The morphology and morphometry of the auricle, along with 
other identifying features, could be used to identify corpses that 
were mangled and disfigured [6]. Recently it was discovered that 
imprints of the ear, just like the auricle, are also a unique personal 
characteristic [7, 8]. 

The ear lobule is the last part of the auricle to develop [9]. Ear lobe 
elongation is associated with the natural aging process [10]. The lobule is 
absent or rudimentary in Anthropoids and best developed in civilized 
races. It is a new feature that apparently serves no useful function unless 
it is pierced for carrying ornaments, tobacco tins etc. [11]. 

The primary aim of this study was to analyze the various 
morphometric measurements like ear length, ear width, lobule 

length, lobule width, ear index and lobule index of the left ear of the 
medical students in Udaipur region. These measurements were 
further compared between different genders (males and females). 

MATERIALS AND METHODS 

This study was carried out among 100 students (50 Male and 50 
Female) with age range from 18 to 25 years. All participants were 
from Sai Tirupati University, Udaipur, Rajasthan. region population. 
The study was conducted in the Department of Anatomy, Pacific 
Institute of Medical Science, Umarda, Udaipur, Rajasthan, India.  

The nature of the research work was explained to the participating 
volunteers, and written consent was taken from each participant 
before initiating the study. The general information and the basic 
demographic profile of the participants were obtained with the help 
of a questionnaire. 

Inclusion criteria:  

 Subjects with age from 18 to 25 y 

 Subjects who were ready to participate 

Exclusion criteria:  

 Subjects with trauma to the ear 

 Had a surgery performed on the ear 

 Developmental defect of pinna 

 Congenital anomalies of ear 

 Refuse to participate 

The parameters were measured for this study were:  

 Total ear length of left ear measured from the topmost part of the 
pinna to the lower point of lobule (A-B). 
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 Ear width of left ear measured from the root to the maximum 
convexity of the helix (C-D). 

 Ear lobule length of left ear measured from the lower most point 
where the external ear is attached near the head to the caudal 
extension of the free margin of the ear lobe (E-F). 

 Lobule width of left ear measured from the caudal most point where 
the ear lobule is attached near the head and to the outermost part of 
the ear lobule which has the maximum transverse width (G-H). 

 Left ear index (calculated):  

Ear index = 
Ear width

Total ear length
 X 100 

 Left lobule index (calculated):  

Lobule Index = 
Lobule width

Lobule length
 X 100 

 

 

Fig. 1: External ear showing total ear length (A-B) and ear width (C-D) marking (A), External ear showing lobule length (E-F) and lobule 
width (G-H) marking (B) 

 

 

(A)    (B) 

Fig. 2: Showing measurements of (A) Total ear length, (B) Ear width 

 

  

(A)      (B) 
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Fig. 3: Showing measurements of (A) lobule width (B) lobule length 

The measurements were taken by using the digital caliper. In order 
to check the accuracy and reliability of the digital caliper, the 
observer took each measurement three times, and the two readings 
that are closer from the three were used. The data was entered into 
MS-Excel computer program. The statistical analysis for mean 
standard deviation of various parameters of the ear was calculated 
using SPSS (Statistical Product and Service Solution) software 
version 20.0. An independent t-test was applied for the evaluation of 
the differences between the male and female. A p-value of less than 
0.05 was considered as statistically significant. 

Observations 

Total ear length of left ear, ear width of left ear, lobule length of left 
ear, lobule width of left ear, ear index and lobule index of left ear 
comparison between male and female subjects were showing in 
following table 1, table 2 and table 3. 

 

Fig. 4: Digital vernier caliper 

 

Table 1: Shows mean values of left total ear length and ear width between male and female subjects using digital vernier caliper 

Parameter (mm) Male (mean±SD) Female (mean±SD) t value p-value 
Total ear length of left ear 62.22±3.91 58.13±3.28 5.6753 <0.0001 
Ear width of left ear 31.60±2.06 29.49±1.76 5.5066 <0.0001 

 

Table 2: Shows mean values of lobule length and lobule width of left ear between male and female subjects using digital vernier caliper 

Parameter (mm) Male (mean±SD) Female (mean±SD) t value p-value 
Ear lobule length of left ear 20.09±3.06 20.42±2.74 0.5690 0.5706 
Ear lobule width of left ear 19.94±2.02 18.51±2.40 3.2234 0.0017 

 

Table 3: Shows mean values of ear index and lobule index of left ear between male and female subjects 

Parameter Male(mean±SD) Female(mean±SD) t value p-value 
Left Ear index 50.90±3.63 50.79±3.08 0.1634 0.8706 
Left lobule index 101.18±15.23 91.46±12.63 3.4738 0.0008 

 

RESULTS AND DISCUSSION 

Many studies have reported the fact that the ear measurements 
exhibit sexual dimorphism and the differences between the sexes 
are statistically significant, with a higher value in males [12]. 

The following results found from the study were:  

The mean value of total ear length and ear width of left ear in female 
were found 58.13±3.28 mm and 29.49±1.76 mm, respectively. 
However, in males left total ear length and ear width were found 
62.22±3.91 mm and 31.60±2.06 mm, respectively. Comparison of ear 
length and width were performed by independent t-test. Total ear 
length and ear width were significantly higher in male than female (p 
value<0.0001) in this study. Similar findings were observed in few 
studies (Shireen S et al. [12], Deopa D et al. [2] and D. Rani et al. [14]). 

The mean value of lobule length and lobule width of left ear in 
female subjects were 20.42±2.74 mm and 18.51±2.40 mm, 
respectively. However, in male, lobule length and lobule width of left 
ear were 20.09±3.06 mm and 19.94±2.02 mm, respectively. Lobule 
length and lobule width of left ear were compared by independent t-
test, it was found nonsignificant (p-value 0.5706) and significantly 
higher in male than female (p 0.0017), respectively. Verma P et al. 
reported significant difference for lobule length and lobule width on 
both side for both genders [13]. 

The mean value of ear index of left ear was 50.79±3.08 in female 
while 50.90±3.63 in males in this study. It was found nonsignificant 
(p 0.8706).  

The mean value of lobule index of left ear 91.46±12.63 in female and 
101.18±15.23 in male were found significant with higher value in 
male (p 0.0008). 

Similar findings were observed by Prasad RJ et al. [15], while 
Ferrario VF et al. [16] found a significantly higher ear index in males 
than females. Verma P et al. reported that the ear index was more in 
male on both sides whereas lobule index was more in female on both 
sides [13].  

CONCLUSION 

This study provides the mean values of total ear length, ear width, 
lobule length, lobule width, ear index and lobule index of left ear in 
medical students of Pacific Institute of Medical Sciences, Umarda, 
Udaipur, Rajasthan. Results according to genders who participated in 
the study where all dimensions (total ear length, ear width, lobule 
width and lobule index) were higher in male as compared to the 
female subjects. Although, there was no significant difference observed 
in lobule length and ear index of left ear of male and female subjects. 
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