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ABSTRACT

Background: Ear biometrics is gaining significant interest and has become the method of
identification due to its biological and physiological characteristics. Aim of the work: to study the
dimensions of human external ear as well as nasal index among an Egyptian population sample and use
these parameters for stature and sex estimation. Materials and methods: The study was conducted on
200 participants of both sexes aged 18 to 60 years, four measurements of each ear (ear height, ear width,
lobular height and lobular width), nasal height, nasal width were measured by Vernier caliper; nasal index
was then calculated and stature was measured by Stadiometer. Results: There was a higher male value
regarding the right ear height and the right ear width, and right lobular width with statistical significance
but there was a higher female value regarding the right lobular height with highly statistically significant
difference. Males had higher values regarding the nasal height, width and index. We constructed
regression equations to estimate the stature from right ear height, left ear height, left lobular width, nasal
height and nasal width. Conclusion: From this study we concluded that stature can be estimated from
external ear and nasal measurements. Novel regressions equations were constructed in the current study to
estimate stature from ear and nasal measurements as well as differentiation between males and females
with significant difference.

Keywords: Anthropology, Identification, Stature determination, Ear parameters, Nasal dimensions

different from one person to another (Krishan et

INTRODUCTION

Human features are very specific and help
in personal identification. Anthropometry refers
to the field where measurements of the living
body are made for understanding differences.
Genetic and environmental influences affect the
facial anthropometry for each population which
is specific due to the genetic and environmental
influences (EIl Ella et al., 2022)

The human ear is very unique to each
person, as fingerprints, the ear retains certain
individualistic characteristics which are totally

al., 2019)

One of the distinguishing features of the
face is the ear, and the structure of the ear can
reveal sex and age. The external, middle, and
interior portions make up the human ear. The
external ear is formed of the pinna and the
external acoustic meatus (Laxman 2019)

Ear biometrics nowadays is gaining a lot of
interest and has become a unique method of
identification because of its high stability
(Attalla et al., 2020).
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Nasal anthropometry refers to the measures
of a human nasal size, proportion, and shape.
The nasal index, which is the percentage ratio of
the nasal breadth to its height, is currently a key
instrument in forensic sciences and is used to
distinguish between different sexes and races
(Dhulgarnain et al., 2020).

In forensic sciences, establishing a person's
identity is dependent on establishing their age,
sex, race, and stature. The association between
stature and many bodily parts, such as the
cranial and facial bones, long bones, trunk, and
foot bones, has been proven (Dinakaran et al.,
2021).

The objective of the current study was to
examine the nasal index and external ear
dimensions in a sample of the Egyptian
population in order to estimate stature and sex.

MATERIALS AND METHODS

- Population of study:

200 people between the ages of 18 and 60,
of both sexes, who were recruited at Kasr Alainy
Hospital-Cairo University made up the study
sample. After outlining the study's objectives
and gaining the Research Ethics Committee's
approval at Cairo University's Kasr Al-Ainy
Faculty of Medicine, along with the committee's
approval number (N- 13- 2022), and the
participants provided their informed consent
before the study.

- Inclusion criteria: 18-60 years
old and both sexes.

- Exclusion criteria:
developmental anomalies in ear and nose,
any physical anomalies, injuries, nasal or
face surgery, kyphosis scoliosis, and any
deformities of the skull or face.
Methodology in details:

All participants sat on chairs with their
heads in the horizontal Frankfurt plane. Female
participants were requested to take any measures
without their earrings on. Before beginning the
data collection, the participants were requested
to sign an informed consent form. All
measurements were taken twice using a Vernier
caliper as shown in figure (1), and the two were
calculated and their arithmetic mean was noted.
The results were documented in cm.

Ear dimensions

Each participant's right and left external ear
got four measurements as illustrated in Figures

(2 & 3) (Faakuu et al., 2020; Shireen and
Karadkhelkar 2015):

«  Earheight: The term "ear height" refers
to the distance between the highest point on the
auricle and the lowest point on the earlobe (supra-
to sub-aurale).

+  Ear width: Pre-aurale to post-aurale, the
distance between the most anterior and posterior
points of the auricle, was used to measure ear
width.

» Lobular height: The intertragic incisure
to the caudal section of the lobe (inter-tragic
notch to sub-auricle) was used to estimate lobular
height.

» Lobular width: The distance between
the lobule's most anterior and posterior points
was chosen as the standard for measuring lobular
width.

Figure (1): Digital Vernier caliper

Figure (2): Ear dimensions Red arrow: Ear
height, Blue arrow: Ear width.
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Figure (3): Ear dimensions. Green arrow:
lobular height, yellow arrow: lobular width

Nasal index

Using a Vernier caliper, nasal widths and
heights were measured. Figure (4) illustrates
how nasal width and height were calculated.
Nasal width was calculated as a straight line
from the right ala to the left ala, and nasal height
as the distance from the nasion to the sub-nasale.
This is how the nasal index was determined:
Nasal index is equal to nasal width/nasal height
times 100 (Dhulgarnain et al., 2020).

Stature

Using a Stadiometer, the person's stature
was calculated as the vertical distance from the
vertex to the heel contacting the ground while
they were standing upright and with their heads
in the Frankfort plane (Barwa and Singh 2020).

(

Figure (4): Nasal measurements. Black
arrow: Nasal height, Red arrow: Nasal width

Sample size: The sample size was
calculated as follows:

The smallest sample size required to
determine the effect of human ear measurements
and nasal index in estimate of stature among an
adult Egyptian  population sample was
determined wusing a clinical sample size
calculator for observation study with 0.05 alpha
error and 0.80 power of the investigation.

According to literature, both stature and
nasal height have male mean values that are
significantly greater than female mean values:
stature (males, 172.3 6.4; females, 158.9 5.6);
and nasal height (males, 5.0.37; females, 4.6.30).
Nasal height is significantly (p 0.05) and
positively linked with stature in both the overall
sample of participants and male participants
individually (Barwa and Singh 2020).

The mean ear height was 6.42, SD 0.61 in
males and 6.34, SD 0.34. Mean ear width was
2.94, SD 0.28, 2.79, SD 0.25 in males and
females respectively (Shireen and
Karadkhelkar 2015).

The total sample size calculated is 120
healthy individual (60 males and 60 females).
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Sampling technique:

Up until the estimated total sample size is
reached, a practical sample of people will be
chosen for the study while taking the inclusion
and exclusion criteria into account.

STATISTICAL METHODS:

The data has been coded and entered via
SPSS, the statistical software for the social
sciences (SPSS), wversion 28 (IBM Corp.,
Armonk, NY, USA). For quantitative variables,
the mean, standard deviation, minimum and
maximum, and frequencies (number of
occurrences), and  relative  frequencies
(percentages), were used to summarize the data.
To compare males and females, the unpaired t-
test was applied. (Chan YH 2003a). The
correlations between the quantitative variables
were calculated using the Pearson correlation
coefficient (Chan YH 2003b). Linear regression
analysis predicted stature using significant
measurement (Chan YH 2004). The test for
mean equality between males and females was
the first step in the discriminant analysis. The
significant predictors required to establish the
discriminate function were identified using
stepwise statistics. Next, group centroids (group
means) were variables were calculated using the
Pearson correlation coefficient (Chan YH
2003b). Linear regression analysis predicted
stature using significant measurement (Chan
YH (2004). The test for mean equality between
males and females was the first step in the
discriminant analysis. The significant predictors
required to establish the discriminate function
were identified using stepwise statistics. Next,
group centroids (group means) were determined,
representing  the  decisive  points  for
discriminating between males and females.
According to the discriminate function, the
percentage of correctly classified cases was
categorized (Chan YH 2005). Statistics were
considered significant for P-values under 0.05.

RESULTS
This is a descriptive, cross-sectional study
on a 200 participants of both sexes comprising
106 (53%) females and 94 (47%) males in the
age group between 18 and 60 years.

Regarding the stature of the studied
participants, the stature ranged from 141 cm to
187 cm with mean value 164.52 cm as shown in
table (2).

Ear dimensions

The mean value of the height, width of the
right ear, right lobular height and width were
62.79, 36.39, 18.69 and 21.01 cm respectively
while that of the height, and width of the left ear,
left lobular height, and width were 62.67, 36.18,
18.45, and 21.03 cm respectively as shown in
table (2)

Table 1: Minimum and maximum of the
measured stature

Mean Standard Minimum Maximum
Deviation
Stature 16452 8.64 141.00 187.00

Table 2: Mean and standard deviation of ear
dimensions
Ear Mean
dimensions
Right ear
height
Right
ear width
Right
lobular
height
Right
lobular
width
Left ear
height
Left ear
width
Left 18.45 3.02
lobular
height
Left 21.03 3.05
lobular
width

Standard
Deviation
62.79 4,94

Minimum
49.08
36.39 417 24.65

18.69 3.05 11.00

21.01 3.04 12.41

62.67 4.73 52.97

36.18 4.53 24.05

11.21

12.63

Maximum

77.05

45.06

26.90

29.58

75.75

70.21

26.26

30.36
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Nasal dimensions

The mean value of nasal height, and nasal
width was 54.28 and 33.56 cm respectively.
According to table (3), the nasal index ranged
from 42.66 to 88.59 with a mean value of 62.51.

Table 3: Mean and standard deviation of nasal
measurements

Mea SD Minim. Max.
n
Nasa 54.28 5.04 40.80 68.66
I
heig
ht
Nasa 3356 3.39 22.37 42.42
I
widt
h
Nasa 6251 8.90 42.66 88.59
|
inde
X

Comparison between males and females

The right ear's height and width were
statistically significantly higher in male than in
female, as indicated in table (4), with p values of
0.001 and 0.003, respectively. but there was a
statistically significant higher female value
regarding the right lobular height with (p value
0.018). Concerning the right lobular width there
was a higher male value than female with no
statistically significant difference.

Table (5) demonstrates that the male value
for the left ear's height and width was
significantly higher, with p values of 0.001 and
0.026, respectively However, the left lobular
height had a larger female value despite there
being no statistically significant difference.
Concerning the left lobular width there was a
higher male value than female with no
statistically significant difference.

As can be seen in table (6), there was a
statistically significant difference in the mean
nasal height of males and females, which was
55.55 ¢cm for men and 53.16 cm for women (p =
0.001).). In terms of mean nasal breadth, there
was a statistically significant difference between
males and females, measuring 34.76 cm and

32.50 cm, respectively (p wvalue 0.001).
Regarding the nasal index, the mean male value
was higher than that of the female representing
63.29 and 61.81 respectively with no statistically
significant difference.

Correlation with stature in whole
population

The height of the right and left ears, the
breadth of the left lobule, and the height and
width of the nose were all significantly
positively correlated with stature. However, as
shown in figure (5-9) and table (7), there was no
statistically significant association between
stature and (right ear width, right lobular height
and width, left ear width, left lobular height, and
nasal index).
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Table 4: The difference between males and females value regarding right ear dimensions

Fema

Mea

n
Right ear 61.4
height 0
Right ear 355
width 8
Right lobular  19.1
height 7
Right lobular  20.8
width 9

P <0.001 is significant

le

SD Minimum
47 49.08

7

4.0 24.65

2

2.9 12.18

0

2.7 15.51

8

Maximum

77.05

44.26

26.90

28.45

Male

Mea SD Minimum
24.3 4.67 52.17
27.3 4.16 27.32
18.1 3.15 11.00
gl.l 3.33 12.41

4

Table 5: The difference between males and females value regarding left ear dimensions

Female
Mean
Left ear 61.55
height
Left ear 3551
width
Left 18.71
lobular
height
Left 20.76
lobular
width

SD
4.72

5.10

2.99

2.88

P <0.001 is significant

Minimum
52.97

24.05

11.21

15.80

Maximum
75.75

70.21

26.26

30.36

Male

Mean SD Minimum
63.92 443 53,59
36.94 3.68 27.37
18.15 3.04 11.64
21.33 3.21 12.63

Table 6: The difference between males and females value regarding nasal dimensions

Female
Mean SD
Nasal 53.16 5.0
height
Nasal 32.50 3.3
width
Nasal 61.81 9.5
index

P <0.001 is significant

5

6

6

Minimum
40.80

22.37

42.66

Maximum
68.66

40.39

88.59

Male

Mean SD Minimum
55.55 4,74 44.28
34.76 3.03 28.44
63.29 8.07 48.06

Table 7: Correlation between the stature with ear and nose measurements

Right ear height
Right ear width
Right lobular height
Right lobular width
Left ear height

Left ear width

Left lobular height
Left lobular width
Nasal height

Nasal width

Nasal index

P <0.001 is significant

Stature
R
0.268
0.095
-0.137-
0.132
0.230
0.055
-0.066-
0.232
0.254
0.325
0.071

P value
< 0.001
0.180
0.053
0.062
0.001
0.437
0.356
0.001
<0.001
< 0.001
0.316

P
Maximu value
m
75.04 <0.001
45.06 0.003
26.22 0.018
29.58 0.557
P value
Maximum
74.86 < 0.001
47.10 0.026
25.37 0.190
29.24 0.189
P
Maximum value
68.28 0.001
42.42 <
0.001
81.47 0.241
N
200
200
200
200
200
200
200
200
200
200
200
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Figure (5): Correlation between stature and
right ear height
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Figure (6): Correlation between stature and left
ear height
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Figure (9): Correlation between stature and
nasal width
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Figure (7): Correlation between stature and left
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Figure (8): Correlation between stature and
nasal height
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stature

As shown in table (8-13), discriminant
function analysis was used to obtain
unstandardized coefficients. Univariate and
multivariate linear regression methods were used
to predict stature. Six equations were
constructed using these values to determine the
stature of a person which were:

Stature=135.086+0.469* Right ear height

Stature=138.119+0.421* Left ear height

Stature=150.669+0.659* Left lobular
width

Stature=140.908+0.435* Nasal height

Stature=136.729+0.828* Nasal width

Stature=103.582+0.736* Nasal Width
+0.481* Nasal Height +0.481* Left Lobular
Width

sex: male

150.00

18000

17000

160.00

15000
1000 15.00 000 2500 3000

rtlob width

Figure (10): Correlation between stature and
right lobular width in males

Correlation with stature in females only

As shown in table (14). there were no
significant correlations between statures and
female’s ear and nasal measurements.

Correlation with stature in males only

As shown in table (15) and figures (10 and
11), there was no significant correlation between
stature and (male right ear height and width,
right lobular height, left ear height and width,
left lobular height, nasal height and width, and
nasal index). However, there was a significant
positive correlation between stature and male
right and left lobular width.

sex: male

190.00

180.00

stature

17000

160.00

15000
1000 1500 2000 2500 3000

It lob width

Figure (11): Correlation between stature
and left lobular width in males

Table 8: Unstandardized, standardized coefficient for right ear height

Model Unstandardized Standardized T P 95.0%  Confidence
Coefficients Coefficients value Interval for B
B Std. Beta Lower Upper
Error Bound Bound
Stature (Constant) 135.086 7.549 17.895 <0.001 120.200 149.973
Right ear  0.469 0.120 0.268 3.912 <0.001 0.232 0.705
height

Stature=135.086+0.469* right ear height
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Table 9: Unstandardized, standardized coefficient for left ear height

Model

Stature  (Constant)
Left ear
height

Stature=138.119+0.421* left ear height

Standardized
Coefficients

Unstandardized
Coefficients

P 95.0% Confidence

value Interval for B
Lower Upper
Bound Bound

17375 <0.001  122.443 153.795
3.331 0.001 0.172 0.671

Table 10: Unstandardized, standardized coefficient for left lobular width

Model

Stature  (Constant)
Left
lobular
width

Stature=150.669+0.659* left lobular width

Standardized
Coefficients

Unstandardized
Coefficients

P 95.0% Confidence
value Interval for B
Lower Upper
Bound Bound

36.143  <0.001  142.449 158.890
3.358 0.001 0.272 1.046

Table 11: Unstandardized, standardized coefficient for nasal height

Model

Stature  (Constant)

Nasal
height

Stature=140.908+0.435* nasal height

Standardized
Coefficients

Unstandardized
Coefficients

t P 95.0% Confidence
value Interval for B
Lower Upper
Bound Bound

21.910 <0.001  128.225 153.590
3.688 <0.001 0.202 0.668

Table 12: Unstandardized, standardized coefficient for nasal width

Model

Stature  (Constant)

Nasal
width

Stature=136.729+0.828* nasal width

Standardized
Coefficients

Unstandardized
Coefficients

t P 95.0% Confidence
value Interval for B
Lower Upper
Bound Bound
23.680 <0.001 125.342 148.115
4.838 <0.001 0.491 1.166
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Table 13: Unstandardized, standardized coefficient for nasal width, nasal height and left lobular width

Model Unstandardized Standardized t P 95.0% Confidence
Coefficients Coefficients value Interval for B
B Std. Beta Lower Upper
Error Bound Bound
Stature  (Constant) 103.582 8.711 11.892 <0.001  86.403 120.760
Nasal 0.736 0.170 0.289 4.341 <0.001  0.402 1.071
width
Nasal 0.481 0.110 0.280 4.384 <0.001 0.265 0.697
height
Left 0.481 0.189 0.170 2.542 0.012 0.108 0.855
lobular
width

Stature=103.582+0.736* nasal width +0.481* nasal height +0.481* left lobular width

Table 14: Correlation between stature and all ear and nose measurements in females

Female Stature
R P value N

Right ear height -0.006- 0.948 106
Right ear width -0.164- 0.093 106
Right lobular Height -0.136- 0.166 106
Right lobular width -0.042- 0.672 106
Left ear height 0.017 0.866 106
Left ear width -0.176- 0.071 106
Left lobular height -0.104- 0.288 106
Left lobular width 0.094 0.337 106
Nasal height 0.128 0.190 106
Nasal width 0.146 0.137 106
Nasal index 0.019 0.847 106

P <0.001 is significant

Table 15: Correlation between stature and all ear and nose measurement in males

Male Stature

R P value N
Right ear height 0.176 0.089 94
Right ear width 0.011 0.912 94
Right lobular Height 0.087 0.405 94
Right lobular width 0.320 0.002 94
Left ear height 0.143 0.170 94
Left ear width 0.051 0.622 94
Left lobular height 0.115 0.268 94
Left lobular width 0.380 <0.001 94
Nasal height 0.119 0.255 94
Nasal width 0.114 0.276 94
Nasal index 0.013 0.898 94

P <0.001 is significant

Univariate linear regression to predict As shown in table (16 & 17), discriminant
stature in males function analysis was used to obtain
unstandardized coefficients. Two equations were

constructed using male values to determine the
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stature in  males using univariate linear height-0.367* right lobular height+0.061* nasal
regression method which were: height+0.135* nasal width
. This score can discriminate between males
_ Stature=158.613+0.590* Right Lobular and females with centroid of female (-0.718) and
Width 3 . centroid of male group (0.809).
Wi dfr]tature—155.646+0.724 Left Lobular With accuracy to predict females=79.2%,

accuracy to predict males=85.1%, accuracy in
all=82%.

Discriminant functional analysis for sex
determination
As shown in table (18, 19& 20),
discriminant score=-15.877+0.237* right ear
Table 16: Unstandardized, standardized coefficient for right lobular width in males

Model Unstandardized Standardize t P 95.0%
Coefficients d value Confidence
Coefficients Interval for B
B Std. Beta Lower Upper
Erro Bound Bound
r
Statur (Constant  158.61 3.896 40.71 <0.00 150.87 166.35
e in ) 3 1 1 5 0
males Right 0.590 0.182 0.320 3.243 0.002 0.229 0.952
lobular
width

Stature=158.613+0.590* right lobular width

Table 17: Unstandardized, standardized coefficient for left lobular width in males

Model Unstandardized Standardized t P 95.0% Confidence
Coefficients Coefficients value Interval for B

B Std. Beta Lower Upper

Error Bound Bound

Stature  (Constant)  155.646  3.967 39.232  <0.001  147.766 163.525

in Left 0.724 0.184 0.380 3.938 <0.001  0.359 1.090
males lobular
width

Stature=155.646+0.724* left lobular width

Table (18): Canonical Discriminant Function Coefficients

Function
Right ear height 0.237
Right lobular height -0.367-
Nasal height 0.061
Nasal width 0.135
(Constant) -15.877-

Unstandardized coefficients
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Table (19): Functions at Group Centroids

Sex
Female
Male

Function
-0.718-

0.809

Unstandardized canonical discriminant functions evaluated at group means

Table (20): Accuracy of the model

Sex
Original Count Female
Male
% Female
Male
DISCUSSION

The current study aims to find the
morphological difference in measurements of
the external ear and nose between males and
females as well as correlation between these
measurements and the stature in Egyptians.

In the present study, the results showed
higher male value regarding the ear height and
the ear width and lobular width while higher
female values regarding the lobular height with
high statistically significant differences in ear
height, width and lobular height. This went in
the same line with (Shireen and Karadkhelkar
2015; Ahmed and Omer 2015; Asadujjaman
et al., 2019; Singh et al. 2022; Kumari et al.,
2022; Prasad et al., 2022 and Bob-Manuel et
al., 2023) who stated that higher male values in
all ear dimensions. However, Doepa et al.
(2013) revealed in their study that there was no
significant sexual difference in all studied
measurements of both ears, but Sunday et al.
(2020) in their study about the relation between
stature and right ear measurements found that
females had higher values for ear measurements
(Scendoni et al., 2023).

Discriminant functional analysis for sex
determination  was  done  with  these
measurements and resulted in accuracy to
predict females=79.2%, accuracy to predict
males=85.1%, accuracy in all=82%.

Regarding the nasal height and width, we
found a statistically significant sexual difference
with higher male values while the nasal index
showed no significant difference with higher

Predicted Group Membership Total
female Male

84 22 106
14 80 94
79.2 20.8 100.0
14.9 85.1 100.0

male values which went with a study done by
Scandino et al. (2023) where they studied the
nasal height and nasal width by CT and found
sexual significant  difference between
measurements of males and females, a
statistically significant difference with higher
male values was discovered by Barwa and
Singh (2020) who examined the difference in
nose height between males and females. Their
findings corroborated the results of this study.
Also, with the study of (Hegazy 2014 and
Zolbin et al. 2015) except that their results
showed significant difference in the nasal index
after the age of 20 years which was not the same
as in the current study.

Right ear height, left ear height, and left
lobular breadth all showed a strong positive
connection with stature. However, there was no
significant association between stature and left
lobular height, left lobular width, right lobular
height, or left lobular width. This was consistent
with Sunday et al. (2020), who discovered a
statistically significant positive connection
between stature and right ear characteristics in
both males and females. The study conducted by
Durgawale and Jadhav (2018) revealed a
significant positive correlation between ear
length and stature from a population in western
Durgawale and Jadhav (2018) and Laxman
(2019) found a similar correlation. The ear
height was proved by simple linear regression
analysis that it’s the most accurate predictable
variable of stature from both ears in males
(Laxman 2019).
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Ear measurements can be used to assess
female  stature, according to  Babu
(2022) findings, there was a statistically
significant association between stature and ear
measurements in females (Babu
2022)

Except for ear width, which has a strong
association with stature in males (p0.05), ear
length and width are not significantly correlated
with stature (p>0.05) in either gender (Rathee
et al., 2021).

The current study discovered a relationship
between nasal height, nasal width, and stature
in both men and women. This finding was
consistent with research by Kamadar and
Babu (2016) that discovered a relationship
between nasal height, width, and stature, as
well as research by (Shrestha et al. 2016;
Barwa and Singh 2020 and Dinakaran et al.
2021) that discovered a relationship between
stature and nasal height.

CONCLUSION

The measures of the male and female ear
and nose were significantly different, which can
be used in forensic identification. Right ear
height, left ear height, left lobular width, nasal
height, and nasal width all correlated with
stature. We developed a regression equation for
estimating stature that may be useful in forensic
identification.

STATEMENTS AND DECLARATIONS

e Funding: the authors did not receive
support from any organization for the submitted
work

e Ethical approval: The study was
performed after the approval of Cairo
University's Faculty of Medicine's ethical
committee. The ethical approval number is N-
13- 2022

e Informed consent for participation
and publishing :informed consent was obtained
from all individual participants included in the
study for participation and for publishing their
image if required.

e Data Availability Statements: the
datasets generated during and/or analyzed during

the current study are available from the
corresponding author on reasonable request.

e Disclosure of potential conflicts of
interest: The authors have no relevant financial
or non-financial interests to disclose.

e Authors’ contributions: All authors
search about the point of research and write
down a preliminary protocol, all the authors
together with the corresponding author put the
final protocol. All authors helped in the practical
process. All authors shared in writing the
manuscript and  the  formatting.  The
corresponding authors is responsible for the
publishing process.

REFERENCES:

Ahmed, A.A. and Omer, N. (2015): Estimation
of sex from the anthropometric ear
measurements of a Sudanese population.
journal of legal medicine, 17(5): 313-3109.

Asadujjaman M.D.; Rashid M.H.O., and
Rana S. (2019):  Anthropometric
Measurement of External Ear and
Correlation with Age in North Regional
People of Bangladesh. Bangladesh Journal
of Medical Science, 18(2):206-210

Attalla, S.M.; Kumar, K.A., and Hussain, N.
(2020): Study of the Ear Shape and the
Lobule Attachment among the Adult
Malaysian Population at Shah Alam.
European Journal of Molecular & Clinical
Medicine, 7(3):5417-5425.

Babu K. Y. (2022): Estimation of stature from
morphometric measurements of external ear
in females. European Journal of Molecular
& Clinical Medicine, 9(8).

Barwa, J. and Singh, R. (2020): Nasal Height
as a Parameter for Stature Estimation & Sex
Differentiation in Dehradun
Region. Medico Legal Update, 20(1):116-
121.

Bob-Manuel, I.F.; Roland, T.S., and Nwosu,
N.C. (2023): Auricular Anthropometry of
Indigenes of Uturu, Abia State, Nigeri
Asian. J. Res. Med. Pharm. Sci, 12(2): 11-
16.

Chan Y.H. (2003a): Biostatistics102:
Quantitative Data — Parametric & Non-
parametric Tests. Singapore Med J,
44(8):391-396.

Egypt J. Forensic Sci. Appli. Toxicol.

Vol 23 (4), December 2023



Elrewieny et al.

114

Chan Y.H. (2003b): Biostatistics 104:
Correlational Analysis. Singapore Med J,
44 (12) :614-619.

Chan Y.H. (2004): Biostatistics 201: linear
regression analysis. Singapore Med J,
45(2):55-61.

Chan Y.H. (2005): Biostatistics 303:
Discriminant analysis. Singapore Med J.,

46(2):54-62.
Dhulgarnain, A.O.; Mokhtari, T.; Rastegar,
T.; Mohammed, 1.; ljaz, S. and

Hassanzadeh, G. (2020): Comparison of
Nasal Index Between Northwestern Nigeria
and Northern Iranian Populations: An
Anthropometric ~ Study.  Journal  of
Maxillofacial and Oral Surgery, 19(4):596-
602.

Dinakaran, J.; Hariganesgh, P.; Shamala, S.;
Dhivya, K.; Saranya, V., and Saranya,
M. (2021): Stature Estimation of an
Individual Using Nasal, Facial, and Palatal
Height among Tamil Nadu Population. J
Pharm Bioallied Sci., 13(Suppl 1): S751-
S756.

Doepa D.; Thakker H. K.; Chandra Prakash.;
R. Niranjan., and M.B. Barua (2013):
Anthropometric measurements of external
ear of medical students in Uttarakhand
Region. Journal of the Anatomical Society
of India, 62(1): 79-83

Durgawale, J.M. and Jadhav, S.S. (2018):
length of external ear: a tool for prediction
of height- study in western maharashtra
population. Journal of Evidence Based
Medicine and Healthcare. 5(16):1381-
1384.

El Ella, S.S.A.; Tawfik, M.A.; El Shaheed,
M.Y.A., and Barseem, N.F. (2022):
Validated establishment of anthropometric
measurements of mid-face zone in Egyptian
healthy preschool-age children: a cross-
sectional study. Egypt J Med Hum Genet,
23:80.

Faakuu E.; Abaidoo C.S.; Appiah AK., and
Tetteh J. (2000): Morphological Study of
the External Ear Among the Dagaabas in
The Upper West Region of Ghana.
Scientific African, 8: e00408.

Hegazy, A. A. (2014): anthropometric study of
nasal index of egyptians. Int J Anat Res,
2(4):761-767.

Kamdar, R.S. and Babu, Y.K. (2016):
Estimation of stature from nasal height,
breadth and depth. Research Journal of
Pharmacy and Technology, 9(12): 2124-
2126.

Krishan, K.; Kanchan, T., and Thakur, S.
(2019): A study of morphological
variations of the human ear for its
applications in personal identification.
Egyptian Journal of Forensic Sciences,
9(1):1-11.

Kumari, A.; Devadas, D.; Patel, J K.; More,
R S.; Dubet, P., and Kumari, K. (2022):
Morphometric Analysis of External Ear to
Estimate the Stature and  Sexual
Dimorphism in North Indians: A Cross-
sectional Study. Journal of Clinical &
Diagnostic Research, 16 (5): 10-14.

Laxman, K. (2019): A Study of Determination
of Stature in Hyderabad Population from
External Ear Morphometry. Medico Legal
Update, 19(1):164-168.

Prasad, R. J.; Shakya, A.; Acharya, A., and
Neupane, G. P. (2022). Anthropometric
Study of External Ear: A Comparative
Study. MedPhoenix, 7(1):36-41.

Rathee, M.; Kaur, J., and Rathee, S. K.
(2021): Stature Estimation and Formulation
of Regression Equation from Ear
Anthropometry in Haryanvi Population.
Indian Journal of Forensic Medicine &
Toxicology ,15(4):1883-1887.

Scendoni, R.; Kelmendi, J.; Arrais Ribeiro,
IL.; Cingolani M.; De Micco, F., and
Cameriere, R. (2023): Anthropometric
analysis of orbital and nasal parameters for
sexual dimorphism: New anatomical
evidences in the field of personal
identification through a retrospective
observational study. PLoS ONE 18(5):
0284219.

Shireen S. and Karadkhelkar V.P. (2015):
Anthropometric measurements of human
external ear. Journal of Evolution of
Medical and Dental Sciences, 4(59):10333-
10338.

Shrestha, R. N.; Banstola, D.; Nepal, D., and
Baral, P. (2016): Estimation of Stature
from Nasal Length. J Nepal Med Assoc.
55(204):76-78.

Egypt J. Forensic Sci. Appli. Toxicol.

Vol 23 (4), December 2023



Elrewieny et al.

115

Singh, A.B.; Gupta, P., and Singh, P. (2022):
Anthropometric assessment of
human auricle in North Indian population.
National Journal of Maxillofacial Surgery,
13(2): 234- 237.

Sunday, O.G.; Nwankwo, S.C., and Egwu,
A.O. (2020). Stature Estimation from the
Right External Ear of Undergraduate

Students in South-East Nigeria. SEEMEDJ,
4(2):12-109.

Zolbin, M. M.; Hassanzadeh, G.; Mokhtari,
T,; Arabkheradmand, A, and
Hassanzadeh, S. (2015): anthropometric
Studies of Nasal Parameters of Qazvin
Residents. Iran MOJ Anat. Physiol. 1(1).

Egypt J. Forensic Sci. Appli. Toxicol.

Vol 23 (4), December 2023



Elrewieny et al. 116

Qﬁ)ﬂ\ uaild\
Sl (o Al (52 AalBl) a8 A pidige g A pdad) O3V Sag Jaiaal)  gal)
Cdld) (n paal)

s 8 algn ) FFAana At I g8 ¥ g 30 dada (0 F gl ALe (o4
58 Aaala —Clall S ASIEY) o sandl 5 e il Clal anis  y20

sdandl (o ciagd) Ao sl gansdll 5 n o sal) Lguailmdd | 505 Ay sl dpaatl Ay a5 1 0 Lalalial JS35 00V il Cnpial
Jshll a8 & Gl o3 aladinl s c yaall G (e A g Y S5 Sy Gl da Al AV Slagl A 5o
Ll Gy 5l Wl ais | ale 60 ) 18 Om pd el 75l 55 Cpial) e & lia 200 e Al )l Cy pad A jal) A8y o il
e Gl a3 Q5 ¢ W) (e (@) il ((anadll gl ¢ anail) gl Y1 N Gane () gyl o S
sanadll ase s el (Y1 (3o 5 ) O3 gl Gl Lad oSO e dad ellin culS i) Al Ll g )
O Adle dlian) AV 55 MR aa el GV gL L Gl Lasd DU Jlef 4l llia cailS (15 dibian] AV ae el
el V) gl e AREl jpaEl laasV) CiValas sliy L o jdie s dca e s ) plaiL Gl Lad el ad 5 5SA) s
o5 Sy 43l ) Ll A jall o38 (pe sAaadAY) (¥ (e 5 ) gl )5 5 ) G saadll (2 se 5 (5 ) 3V gl )
Y G LS (e Aalall il Aal) Al all 8 3anaa il jlasil ¥alea el @3 A jladl CastYl g Y] Gl (e Al

S RS 3 g 5 ae Y5 ) sSAN G Sl Gl

ity a3 Colalae cAalal) aan ¢y gl an a5l gn g Y - Aaliidl) cilalgl)

Egypt J. Forensic Sci. Appli. Toxicol. Vol 23 (4), December 2023



