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Introduction: Anthropometry is a series of systematize measuring techniques that express quantitatively the
dimensions of human body and skeleton which shows variation according to age, gender and race. The
identification of an individual by age and sex possesses difficulty in revealing its identify. Various parameters
have been used to establish the identification of individuals. Anthropometry of external features of the pinna is
one of them.

Objective: The aim of study to differentiate the morphometric features of external ear among males and females
and also between the right and left ear in each gender.

Materials and Methods: The study was conducted on 100 students which consist of 62 males and 58 female MBBS
students with the age between 18-25 years in Rama Medical College, Hospital & Research Centre, Kanpur.
Following anthropometric parameters used were: Height of ear (HE), Width of ear (WE), lobular height (LH),
Lobular width (LW), Auricular index (AI) and Lobular index (LI).

Results: In the present study,  that all the parameters of right ear slightly greater than left ear among male
population except LW and LI. All the parameters of left ear slightly greater than right ear among female population
except HE and WE. The mean of HE,WE and AI of right ear slightly greater than left ear among combined (male +
female) population whereas LH, LW and LI which were slightly lesser on right side than left side. All the parameters
of external ear greater in males than female except LH on both sides which were greater in females than males.

Conclusion: This anthropometric study is useful  in the plastic reconstructive surgeries to correct the deformities
and also useful in making the hearing aids or prosthesis, ear phones and head phones.
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in revealing its identify. Various parameters have
been used to establish the identification of in-
dividuals. Anthropometry of external features of
the pinna is one of them [3]. The human ear is
divided into external, middle and internal ear.
The pinna and the external acoustic meatus form
the external ear. The lateral surface of the pinna

Anthropometry is a series of systematize
measuring techniques that express quantita-
tively the dimensions of human body and
skeleton which shows variation according to age,
gender and race [1,2]. The identification of an
individual by age and sex possesses difficulty



Int J Anat Res 2019, 7(3.2):6800-03.    ISSN 2321-4287 6801

is irregularly concave faces slightly forward and
displays numerous eminences and depressions.
These structure do not merely act as trumpet;
they are the first of series of stimulus modifies
in the auditory apparatus (William et al., 1987)
[4].
The existence of abnormality of the external ear
as an early diagnostic feature for existence of
an abnormality of the urinary tract, due to
concomitant development of the external ear and
urinary tract during embryogenesis has been
documented [5]. Kenny (1989) suggested and
interesting association between the diagonal ear
lobule crease and myocardial infarction risk [6].
Moreover, ear prints have been used in forensic
investigations since the mid-1960s [7]. The aim
of study to differentiate the morphometric
features of external ear among males and
females and also between the right and left ear
in each gender.
MATERIALS AND METHODS

analyzed by using the SPSS software 21 version.
Independent samples t-test were performed to
compare the data according to the gender.
Comparisons of measurements taken from the
left and right ears of given sex was performed
using paired samples t-test.

The study was conducted on 100 students which
consist of 62 males and 58 female MBBS
students with the age between 18-25 years in
Rama Medical College, Hospital & Research
Centre, Kanpur, Uttar Pradesh, India. Partici-
pants with congenital ear anomalies and ear
surgeries were excluded from the study. All
measurements were taken with their consent.
Materials used for the study were vernier
caliper. Following anthropometric parameters
used were: Height of ear (HE), Width of ear (WE),
lobular height (LH), Lobular width (LW), Auricu-
lar index (AI) and Lobular index (LI).
The HE was measured as distance from the most
inferior projection of the ear lobule to the most
superior projection of the helix. The WE was
measured as most anterior and posterior points
of the ear. The LH was taken as the distance
from the most inferior end of the lobule to the
base of the tragal notch. The LW was measured
as the horizontal width of lobule at the midpoint
of lobular height. AI was calculated as Width of
ear/Height of ear × 100. LI was measured as
Lobular width/Lobular height × 100.
In our study, measurements were taken twice
on each subject and calculated the arithmetical
mean of the two measurements for precision.
Statistical analysis: The numerical data were

Fig. 1: Measuring method of external ear with vernier
caliper.

In the present study, Table 1 revealed that all
the parameters of right ear slightly greater than
left ear among male population except lobular
width (LW) and lobular index (LI) which were
slightly lesser on right side than left side. But,
all these were statistically insignificant except
lobular height (p=0.034). All the parameters of
left ear slightly greater than right ear among
female population except height of ear and
width of ear which were slightly greater on right
side than left side. But, all these were statisti-
cally insignificant. The mean values of height
of ear (HE), width of ear (WE) and auricular
index (AI) of right ear slightly greater than left
ear among combined (male + female) popula-
tion whereas lobular height (LH), Lobular width
(LW) and Lobular index (LI) which were slightly
lesser on right side than left side. But, all these
results were statistically insignificant.
According toTable.2; all the parameters of ex-
ternal ear greater in males than female except
lobular height on both sides which were greater
in females than males. All the parameters were
showing statistically significant difference ex-
cept lobular width (LW), auricular index (AI) on
both side and lobular index (LI) on left side also
which were statistically insignificant.

RESULTS
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Table 1: Different parameters of right and left external ear among study population.

Right 6.24±0.84 5.93±0.52 6.10±0.74

Left 6.22±0.69 5.91±0.44 6.01±0.75

Right 3.38±0.33 3.14±0.47 3.27±0.42

Left 3.35±0.68 3.14±0.36 3.25±0.55

Right 1.90±0.30 2.02±0.30 1.95±0.30

Left 1.83±0.31 2.10±0.63 1.96±0.51

Right 1.96±0.31 1.89±0.35 1.93±0.33

Left 2.01±0.66 2.00±0.54 2.00±0.60
Right 5.50±0.79 5.31±0.74 5.41±0.77

Left 5.44±1.28 5.33±0.63 5.39±1.02

Right 10.46±1.83 9.52±1.63 10.00±1.80

Left 11.18±3.95 10.01±3.02 10.61±3.57

Height of ear (HE) 0.606 0.664 0.498

Parameters Side of ear p-value p-value p-value

0.749 0.976 0.789

Lobular Height (LH) 0.034* 0.419 0.977

Lobular Index (LI) 0.167 0.267 0.075

Mean±SD (cm)  
(n=120)    

Mean±SD  (cm) 
(n=58)

Mean±SD  (cm) 
(n=62)

Lobular width (LW) 0.49 0.208 0.168

Auricular Index (AI) 0.731 0.853 0.855

Width of ear (WE)

SD: Standard Deviation; * significant

Table 2: comparison of different parameters of external ear in males and females study population.

Height of ear (HE) 6.25±0.88 5.93±0.52 0.023* 6.22±0.69

Parameters

Right  

p-value

Left

p-value

Width of ear (WE) 3.38±0.33 3.14±0.47 0.002* 3.35±0.68

Lobular Height (LH) 1.90±0.30 2.02±0.30 0.034* 1.83±0.31

Lobular width (LW) 1.96±0.31 1.89±0.35 0.3 2.02±0.65

10.01±3.02 0.072

Auricular Index (AI) 5.50±0.80 5.31±0.74 0.171 5.44±1.28 5.33±0.63

Lobular Index (LI) 10.46±1.84 9.52±1.63 0.004* 11.18±3.95

Female (n=58) 
Mean±SD   (cm)

Male (n=62) 
Mean±SD   (cm)

Female (n=58) 
Mean±SD   (cm)

Male (n=62) 
Mean±SD   (cm)

0.549

0.004*

2.00±0.54 0.889

2.09±0.64

5.91±0.44 0.006*

3.14±0.36 0.036*

SD: Standard Deviation; * significant

DISCUSSION height on both sides which were greater in
females than males. All the parameters were
showing statistically significant difference
except lobular width (LW), auricular index (AI)
on both side and lobular index (LI) on left side
also which were statistically insignificant.
U. Ekanem et al., [12] and Taura M.G. et al., [10]
found that all parameters were greater in males
than females in Nigerians. D. Deopa [11] also
noticed that all the measurements were higher
in males than females on both sides. They also
observed that Total height of ear and ear width
were found to be significantly greater among
male and the left ear indices were found to be
higher than the right ones for all the subjects.
But, in female subjects, the right indices were
found to be greater than the left ones. There
was no significant difference found in the ear
index between males and females and the right
lobular indices were found to be higher than the
left ones for all the subjects.

The mature height of ear reaches at 13 years in
males and 12 years in females [8]. In this study,
all the parameters of external ear were slightly
greater on right side than left side among both
sexes which were statistically insignificant.
Shireen S and Karadkhelkar VP also found the
similar results in both sexes whereas their
results were statistically significant [9]. M.G.
Taura et al., also found that all parameters were
higher on right side than left side except height
of ear which was same on both sides [10]. But,
D. Deopa et al., also found that all parameters
were more on left side than right side whereas
it was not statistically significant [11]. Sharma
N was also compared the anthropometry of
external ear between left and right side were
showing the insignificant difference [2].
In our study, all the parameters of external ear
greater in males than female except lobular
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Senthil Kumar B studied among Malaysian and
Indian population. Malaysian male total ear
length, width and length of cartilaginous ear
showed higher values when compared to female
whereas the lobular height were longer in
female among Indians than that of Malaysian
males. The Indian males total ear length, width,
length of cartilaginous ear and lobular length
were higher than that of Indian females [13].
Ebho [14], and Sharma N [2] noticed that ear
dimensions were higher in males whereas lobu-
lar width and height were larger in females.
Sangeeta S and Anisha B [15] studied the height
and width of ear lobule more in right side than
left side which was statistically significant and
lobular width was more in male than female
which was also statistically significant whereas
there was no statistical significance of lobular
height among males and females. Wang et al.,
observed that lobule dimensions are not signifi-
cantly difference in two genders [16].
In the present study, we were also observed that
lobular height is greater among females than
males which may be due to wearing of jewellery
by female on ear lobule.

CONCLUSION

This anthropometric study is useful in identifi-
cation of congenital deformities, acquired
deformities due to traumatic injuries. So, these
measurements will be implicated in the plastic
reconstructive surgeries to correct the deformi-
ties and also useful in making the hearing aids
or prosthesis, ear phones and head phones.
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