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Abstract

This study was carried out to correlate the external ear dimensions and hand
dimensions and to establish predictive regression formulae within an adult Igbo
population in Imo State, Nigeria. 100 male and 100 female subjects between the ages
of 18 and 65 years were randomly selected. A digital vernier caliper was used to take
measurement of the ear length (EL), ear width (EW), lobular length (LL), and the
lobular width (LW) using standard procedures, while a metre rule was used to take
measurement of the hand length (HL) and hand width (HW) of both male and female
subjects. Data obtained was analysed using Statistical Package for the Social Sciences
(SPSS). The mean values obtained for males for right (R) and left (L) sides were as
follows: EL (R — 59.78 mm, L — 59.15 mm), EW (R - 32.48 mm, L — 32.32 mm), LL (R -
16.98 mm, L - 16.51 mm, LW (R - 16.11 mm, L - 16.47 mm, HL (R -19.50 cm, L —19.15
cm, HW (R - 9.83 cm, L — 9.21 cm. The mean values obtained for the females was EL
(R-56.18 mm, L —55.69 mm, EW (R - 30.74 mm, L — 31.05 mm, LL (R -17.25 mm, L —
17.09 mm, LW (R - 16.03 mm, L - 17.09 mm, HL (R - 21.90 cm, L - 18.11 cm, HW (R -
8.08 cm, L —7.93 cm). Significant gender differences(P<0.05) were observed in the right
ear length, right ear width, left ear length, left ear width and left lobular index with

African Anthropologist, Vol. 23, Issue 1, p. 323-345. Online ISSN 1024-0969
© 2025 by the Pan African Anthropological Association. All rights reserved


mailto:adhekeom@dsust.edu.ng
https://orcid.org/0000-0002-6306-279X
https://dx.doi.org/10.4314/aa.v23i1.10

324

males showing higher values in all, while the females showed higher values in the
right lobular length, right ear index, left lobular width and the left ear index.
Significant differences (P< 0.05) were observed in the right-hand length, right hand
width, left hand length and left-hand width with males showing higher values.
Pearson correlation analyses between hand and ear measurements for both sexes
showed that for both ears in males, hand length and ear length significantly correlated.
However, in females, hand width significantly correlated with both ear width and
lobular width for both ears and these correlations were statistically significant at p<
0.05. Linear regression equations were derived to estimate hand dimensions using ear
measurements in both male and female subjects or indigenes of Imo state.

Keywords: Ear length, ear width, lobular length, lobular width, hand length, hand
width

Introduction

Anthropometry is a branch of bio-physical anthropology that employs the use of
techniques to obtain systematic measurements of the human body (Utkualp & Ercan,
2015; Pawlak et al., 2021). It studies the biological diversity in human populations by
trying to identify how factors such as genetic inheritance, adaptation to environments,
nutrition, and health status, influence physical attributes of the body (Utkualp &
Ercan, 2015). Particularly when dealing with decomposing remains or cases of missing
persons, anthropometric measurements could be crucial in forensic science for
identifying individuals of various ancestries (Austin & King, 2016; Dahal et al., 2023).
Anthropometry can assist forensic experts in developing profiles of suspects or
victims, as well as guide the investigation process by analysing body dimensions and
proportions, thereby providing understanding into age, sex, and even socioeconomic
status. Furthermore, anthropometric measurements taken during postmortem
examinations could help determine factors such as the cause of death or specify
characteristics that relate to the circumstances of death, enriching the forensic

investigation (Marquez-Grant, 2015).
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The shape and size of the outer ear encompass its structural components like the helix,
antihelix, and lobule — which are critical for sound collection and localization. The
measurements of outer ear dimensions could reveal both individual genetic traits and
population-specific characteristics (Petekkaya et al., 2020; Elyasi et al., 2020; Oladipo
et al., 2023). When auricular anthropometric data is accurately obtained, it could aid
in the study of human development, growth patterns, and the influences of
environmental factors, enhancing our understanding of ear anatomy across diverse
demographics globally. The growing patterns of ears differ significantly among
humans due to genetic, and environmental factors, leading to distinct anatomical
features (Anthwal & Thompson, 2016; Hu et al., 2017). From a forensic point of view,
analysing these unique traits could aid in the processes of forensic identification,
particularly in cases involving unidentified remains or reconstructing facial features
in skeletal remains. The detailed examination of ear morphology, combined with other
biometric data, can enhance the accuracy of individual identification and provide

crucial evidence in legal investigations.

Previous reports done among selected Igbo populations that are resident in various
regions in southern parts of Nigeria had concluded that there were significant
variations in auricular morphometrics within and between sexes. Oladipo et al. (2023)
deduced that the total ear height and ear width values were slightly higher on the
right sides compared to the left side while the lobule height and lobule width values
of the right side were slightly lower compared to the left side. Fakorede et al. (2021)
had shown from their results that apart from ear width (EW), there were significant
gender differences in ear length (EL), lobule height (LH) and lobule width (LW). Before
now, the knowledge of the ear has also been applicable in the estimation of age, sex
and stature among living subjects in several ethnic populations in Nigeria and other
parts of the world (Alabi et al., 2019; Asadujjaman et al., 2019; Rastogi et al., 2020; Das
et al., 2024; Acharya et al., 2025). For instance, a study done by Sunday et al. (2020)

among adults that are resident in southeastern Nigeria revealed that there were



326

significant correlations between anthropometry of their right ears and stature. The
study objective was to correlate the external ear dimensions and hand dimensions
among adult Igbo individuals in Imo State, Nigeria, and to establish predictive
regression models that can estimate one set of measurements based on the other. In
accordance with the study aim, the following research questions were considered such
as “is there a significant correlation between the dimensions of the external ear and
hand in adult Igbo individuals”, “do male and female adults in the Igbo population
show significant differences in ear and hand anthropometric measurements”, and
“can regression equations be developed to predict hand dimensions from ear

measurements and vice versa within this population”.

It is generally accepted that hands are specialized appendages used for precise
motions and gripping (Liu, 2011; Sustaita et al., 2013). The interstylion, dactylion,
metacarpal radiale, and metacarpal ulnare are important surface landmarks (or
flexures) that are used as places of measurement for many hand measurements of
anthropometry, such as hand length and hand breadth. The midpoint of the
interstyloid line to the dactylion is used to measure hand length, while the metacarpal
radiale to the metacarpal ulnare is used to measure hand breadth (Manrique et al,,
2018; Adheke et al., 2019; Okwan et al., 2020). By measuring the length and width of
the hand, forensic experts can determine the age, sex, and height of a missing or
unidentified person from a recovered hand. Most forensic analysts have been trying
to ascertain a person's biological profile from hand bones for decades. It has been
discovered that phalanx width and total finger width statistically exhibit some degree
of importance in the prediction of age and sex. Additionally, forensic specialists have
revealed that the size of the hands of men and women differ, and the accuracy of
determining sex from these measures has been shown throughout populations under
study (Karakostis et al., 2015; Iroanya et al., 2020; Butovskaya et al., 2021; Banyeh et
al., 2022).
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There is scarcity of reports that have examined the relationship between auricular
morphometrics and anthropometry of selected body components across selected
Indian populations (Rege et al., 2017; Nayak et al., 2025). However, there is arguably
no record of a similar that may have been done among living Igbo population. This
current study was carried out to correlate the external ear and hand dimensions of
selected living Igbo adults resident in Imo state, southeastern Nigeria and to establish
predictive regression formulae within the population. Considering the challenges
associated with the forensic identification of dead and decaying bodies in Nigeria (for
instance, the report by the Nigerian Vanguard Newspapers on the 20th of May 2022
on the discovery of a deceased body along the Muritala Muhammed Airport located
in Lagos), this current study sought to bridge these challenges especially in most parts
of Imo state that are subject to social vices such as kidnappings and ethnic conflicts.
This study is intended to derive regression equations that can provide reliable,
population-specific tools that are immediately applicable in the field of forensic
anthropology for accurate estimation in the Nigeria region being studied in line with
similar studies that have been done in the country (Fakorede et al., 2021; Wakili et al.,

2025)

Materials and methods

The present study used a cross-sectional observational study design to compare the
morphometric parameters of the hand and auricles in the adult Igbo ethnic
population. For a period of 6 months (6th of January 2025 to 6th of July 2025), subjects
that were resident in semi-urban communities such as Orlu, Okigwe and parts of
Owerri in Imo state, Nigeria, were chosen randomly and measurements were
performed. Participants were informed that their participation is entirely voluntary
and had the right to decline or withdraw at any time without any penalty or loss of

benefits. All participants were provided written informed consent after being fully
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briefed on the objectives and procedures of the study. Using a simple random
sampling technique, 200 healthy adult individuals (100 males and 100 females) aged
18-65 years were selected based on power analysis. Subjects were found to have no
history of congenital anomalies, trauma, or deformities of the hands or ears and they
were willing to participate having obtained their informed consent. They were
selected in line with the Declaration of Helsinki research ethics protocols for human

research.

For obtaining ear (auricular) measurements in line with the study done by Oladipo et
al., (2023), participants were asked to sit uprightly on a stool with the head in a
Frankfort horizontal plane while the following parameters were taken using a sliding
vernier caliper (with 0.01 mm precision) as shown in Figure 1. The ear index (EI) is
calculated by dividing the ear width by the ear length and then multiplying the result
by 100. The lobular index (LI) is calculated by dividing the lobular width by the

lobular height and then multiplying the result by 100.

Ear Length (A-B): This is the distance from the otobasion superius (highest

point of the ear’s attachment to the head) to the otobasion inferius (lowest point

of the ear’s attachment).

e Ear Width (C-D): The maximal horizontal distance across the auricle,
(measured from the root of the helix to the antihelix).

e Lobule Height (B-G): The distance from the intertragic notch to the most
dependent part of the lobule.

e Lobule Width (E-F): This is the maximal transverse measurement across the

lobule.

For obtaining hand measurements in line with the study done by Adheke et al., (2019),
both hand length and hand width were taken using a metre rule. As shown in figure

2, hand length was measured as the distance from the tip of the middle finger (A) to
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the distal wrist crease (B). Hand width was taken from the radial side of the index

finger (C) to the ulnar end of the small finger (D).

Figure 2: Hand measurements
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Method of data analysis

The data obtained in this study were subjected to statistical analysis using the
International Business Machine of Statistical Package for Social Sciences (IBM SPSS
version 25) and results were present descriptively in the form of means, standard
errors of means, standard deviation, minimum and maximum values. Inferentially, t-
tests, Pearson correlation tests, and regression model analysis were used to analyze
the relationships between metrics across sexes. A probability of less than 0.05 was

considered statistically significant.

Results

Results from table 1 revealed that the mean of the right ear length for both males and
females was 59.78 + 4.40mm and 56.18 + 4.09mm while the right ear width was 32.48 +
2.80mm for males and 30.24 + 4.03mm for females. The female subjects were observed
to have a larger right lobular length of 17.25 + 2.80mm compared to the male subjects
who had a mean right lobular length of 16.98 + 2.55mm. The right lobular width for
both males and females were observed to have slight differences with the males
having a mean right lobular width of 16.11 + 1.91mm while that of the females was
16.03 + 3.12mm. The right ear index for the males was 54.43 + 4.13mm while that of the
females was 54.68 + 5.95mm. The right lobular index was 95.90 + 13.06mm for males

and 93.00 = 14.63mm for females.

Further results from table 1 showed that the left ear length for males was 59.15 + 4.83
and for the females was 55.69 + 4.36mm. The left ear width was 32.32 + 4.11mm for the
males and 31.05 + 3.87mm for the females. The left lobular length for the males was
16.51 + 1.91mm while that of the females was 17.09 + 2.96mm. The left lobular width
was 16.47 + 2.18mm for the males and 15.86 + 3.23mm for the females. The left ear
index was 54.71 £ 6.01lmm for males and 55.79 + 6.15mm for the females. While the left

lobular index was 160.64 + 15.82mm for the males and 93.31 + 14.32mm for the females.
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The females were seen to have larger right and left ear index compared to their male

counterpart. The males had larger right lobular index, left ear length, left ear width,

left lobular length, left lobular width and left lobular index than the females.

Table 1: Descriptive statistics of the auricular dimensions

Auricular Male [100] Female [100]
Dimensions Mean S.D Min Max Mean S.D Min Max
RightEar 5978 440 4799 6979 5618 409 4191 63.74
Length

RightEar 348 280 2545 3763 3074 403 1207 37.24
Width

RightLobular  cog 255 1113 3390 1725 280 797 24.89
Length

RightLobular y 011 191 1122 2175 1603 312 128 2279
width

RightEar o 43 413 4420 7230 5468 595 2880 7228
Index

RightLobular g5 9y 1306 5174 14771 93.00 1463 1606 127.17
Index

LeftBar 5915 483 3415 6762 5569 436 4281 6325
Length

LeftBar 5% 411 1723 5763 3105 387 1161 3690
Width

Lefthobular 51 191 1112 2166 1709 296 214 2546
Length

LeftLobular = 17 218 1140 2312 1586 323 174 2495
Width

ReftEar 5171 601 4013 9111 5579 615 2688 73.08
Index

Lef;;;é’;lar 10064 1582 69.90 163.04 9331 1432 64.69 138.81

S.D = standard deviation, Min = Minimum, Max = Maximum

As shown in table 2, the mean * S.D of the right-hand length for males was 19.50 *

1.52mm and 18.20 + 1.94mm for the females. The males had a right-hand width of 9.83
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+ 5.06mm while that of the females was 8.08 + 0.88mm. The left-hand length for males
was 19.15 + 2.10mm and 18.11 + 2.00mm for females. While the left-hand width for
males was 9.21 + 0.64mm and 7.93 + 0.92mm for the females. All measured parameters

of the hand were observed to be higher in males compared to the females.

Table 2: Descriptive statistics of the hand dimensions

Hand Male [100] Female [100]
Dimensions Mean S.D Min Max Mean S.D Min Max
RightHand o5 150 760 2190 1820 194 1010 21.80
Length

RightHand o o3 o0 250 5044 808 088 640 1080
Width

LeftHand o 10 500 770 2130 1811 200 1020 22.90
Length

LeftHand g 1 001 690 1070 793 092 600 1050
Width

S.D = standard deviation, Min = Minimum, Max = Maximum.

Table 3 shows a T-test comparing the auricular dimensions of the subjects. It was
observed that there was no statistical significant difference except for the right ear
length (t=15.99, p = 0.00), right ear width (t = 3.55, p = 0.00), left ear length (t=5.32, p=
0.03), left ear width (t =2.25, p = 0.03), and the left lobular index (t = 3.43, p = 0.00).

Table 3: T-test comparing the auricular dimensions between sexes

Auricul 95% C.I of the ; p
urietar M.D S.EM Difference ] df )
parameters value value

Lower Upper

Right Ear Length ~ 3.60 0.60 242 4.78 599  198.00 0.00*

Right Ear Width  1.74 0.49 0.77 2.71 355 176.41 0.00*

Right Lobular

-0.27  0.38 -1.02 048 -0.71 19636  0.48
Length
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RightLobular o 0s 037 065 080 021 16386 083

width
Right Ear Index 025 072  -1.68 118 -0.34 17639 0.73
RightLobular o0 196 097 677 148 19800 0.14
Index

Left Ear Length 346  0.65 2.18 4.74 532 198.00 0.00*
Left Ear Width 1.27  0.56 0.16 2.38 225 198.00 0.03*

Let Lobular -0.58 0.35 -1.28 0.12 -1.65 169.14 0.10
Length
Left Lobular
Width 0.60 0.39 -0.17 1.37 155 17342 0.12

Left Ear Index -1.08  0.86 -2.77 062 -125 198.00 0.21

Left Lobular Index 7.33  2.13 3.12 11.54 343 198.00 0.00*

*= significant, M.D = Mean Difference, S.E.M = Standard Error of Mean, C.I = Confidence
of Interval, df = degree of freedom

Table 4 presents a T- test comparing the hand dimensions of the subjects (male and
female). There were significant differences in all hand parameters such as the right-
hand length (t= 5.27, p=0.00), right hand width (t= 3.42, p = 0.00), left hand length (t=
3.58, p=0.00), and left-hand width (t= 11.34, p= 0.00). Therefore, sexual dimorphism

was found to exist between these parameters among the male and female subjects.

Table 4: T-test comparing the hand dimensions of all subjects

95% C.I of the
. t- P-
Hand parameters M.D S.E.M Difference df
value value
Lower Upper

Right Hand 130 025 081 178 527 18734  0.00*
Length
Right Hand 176 051 075 277 342 19800 0.00*
Width

Left Hand Length  1.04 0.29 0.47 1.61 3.58 198.00 0.00*
Left Hand Width 1.28 0.11 1.05 1.50 11.34 176.70  0.00*
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*= significant, M.D = Mean Difference, S.E.M = Standard Error of Mean, C.I = Confidence
of Interval, df = degree of freedom,

Table 5 shows a paired sample T- test comparing the auricular dimensions of male
subjects. There were significant differences between the right ear length and left ear
length (t =2.19, p = 0.03), right lobular length to left lobular length (t = 2.07, p = 0.04),
right lobular width to left lobular width (t = -2.74, p = 0.01), right lobular index to left
lobular index (t =-3.46, p = 0.00).

Table 5: Paired sample T-test comparing the auricular dimensions of male subjects

Paired Differences Paired T-test
Auricular 95% C.I of the
Dimensions Mean S.EM Difference df P-value
value

Lower Upper
Right EL - Left EL 0.63 0.29 0.06 1.19 2.19 99 0.03*

Right EW - Left EW  0.16 0.34 -0.52 0.83 0.46 99 0.64
Right LL - Left LL 0.48 0.23 0.02 0.93 2.07 99 0.04*
Right LW - Left LW  -0.36 0.13 -0.62 -010 274 99 0.01*
Right EI - Left EI -0.28 0.53 -1.33 0.77 -0.54 99 0.59

Right LI - Left LI -4.74 1.37 -7.47 202  -346 99 0.00*

*= significant, M.D = Mean Difference, S.E.M = Standard Error of Mean, C.I = Confidence
of Interval, df = degree of freedom, EL = Ear Length, EW = Ear Width, LL = Lobular Length,
LW = Lobular Width, EI = Ear Index, LI = Lobular Index

Table 6 presents a paired sample T- test comparing the hand dimensions of male
subjects. There were significant differences in all hand dimensions such as the right-
hand length to left hand length (t=2.60, p = 0.01), and the right-hand width to the left-
hand width (t = 3.67, p = 0.00).
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Table 6: T-test comparing the hand dimensions of male subjects

95% C.I of the " p

Hand dimensions M.D S.E.M Difference df

value value
Lower Upper
Right HL - Left HL  0.34  0.13 0.08 0.61 2.60 99 0.01*
Right HW - Left
HW

*= significant, M.D = Mean Difference, S.E.M = Standard Error of Mean, C.I = Confidence

of Interval, df = degree of freedom, HL = Hand Length, HW = Hand Width

0.13 0.03 0.06 0.20 3.67 97 0.00*

Table 7 presents a table showing a paired sample T-test comparing the auricular
dimension of the female subjects. There was no significant difference except for the
right ear length to the left ear length (t = 2.10, p = 0.04), right ear index to the left ear
index (t=-0.48, p=0.01).

Table 7: Paired sample T-test comparing the auricular dimensions of female

subjects
Paired Differences Paired T-test
Auricular 95% C.I of the
Dimensions Mean S.EM Difference df P-value

1
Lower Upper vate

Right EL - Left EL 0.49 0.23 0.03 0.95 2.10 99 0.04*

Right EW - Left EW  -0.31 0.24 -0.78 0.16 -1.32 99 0.19
Right LL - Left LL 0.17 0.17 -0.16 0.50 1.01 99 0.31
Right LW - Left LW  0.17 0.15 -0.13 0.47 1.10 99 0.27
Right EI - Left EI -1.11 0.45 -2.00 -022 248 99 0.01*

Right LI - Left LI -0.32 1.13 -2.57 1.93 -0.28 99 0.78

*= significant, M.D = Mean Difference, S.E.M = Standard Error of Mean, C.I = Confidence
of Interval, df = degree of freedom, EL = Ear Length, EW = Ear Width, LL = Lobular Length,
LW = Lobular Width, EI = Ear Index, LI = Lobular Index
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Table 8 shows a paired sample T-test comparing the hand dimensions of the female
subjects. There was no significant difference except for the right-hand width to the

left-hand width (t =2.89, p = 0.00).

Table 8: T-test comparing the hand dimensions of male subjects

95% C.I of the . p.
Hand dimensions M.D S.EM Difference df
value value
Lower Upper

Right HL - Left HL  0.09 0.07  -0.05 0.23 1.23 99 0.22

Right HW - Left
HW
*= significant, M.D = Mean Difference, S.E.M = Standard Error of Mean, C.I = Confidence
of Interval, df = degree of freedom, HL = Hand Length, HW = Hand Width

0.14 0.05 0.05 0.24 2.89 99 0.00*

Table 9 depicts the summary table for correlation of hand and ear dimensions which
was presented using regression equation across both sexes. For the right hand in
males, the hand length can be obtained using the regression equation, y = 0.1189x +
12.388 when the ear length(x) is given with a significant p-value of 0.00. While in a
case where the lobular length(x) is given, the hand length can be estimated from the
formula y = 0.0593x + 18.488. To estimate the hand width when given the ear width as
x, the formula y = 0.1341x+4.9785 but when the lobular width is given(x), the hand
width can be obtained using the formula y = 0.0177x + 9.0495.

In females for the right side, the hand length(y) can be obtained using this formula
when the ear length(x) is known y = 0.0941x +12.911, while when the lobular length(x)
is given the formula y = 0.084x + 16.749 can be used to estimate the right-hand length.
The right-hand width can be estimated using the regression equation y =0.0649x +
6.0828 with a significant p- value of 0.00. But when the lobular width is given(x),
y=0.1226x + 6.1123 can be used to estimate the hand width with a significant p- value
of 0.00.
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To estimate the left-hand length in males with a significant p- value of 0.00, the
regression equation y = 0.2206x +6.1003 can be used when the ear height(x) is known.
But when the lobular length(x) is given with a significant p-value of 0.04 the regression
equation y = 0.23x + 15.354 is used. While for the hand width(y), it could be estimated
using the regression equation y = 0.0518x + 7.5263 when there is a significant p-value
of 0.00. When the lobular width(x) is known, the hand width can be obtained from the

equation y= 0.0146x + 8.9695 for the hand.

In females, the left-hand length can be obtained if the left ear length(x) is known with
a significant p- value of 0.02 using the regression equation y =0.1032x + 12.363. If given
the lobular length (x), the regression equation y = 0.1263x + 15.956 can be used to
estimate the left-hand length. To estimate the left-hand width(y) in females, when
given the ear width(x) with a significant p- value of 0.04, the regression equation y =
0.0486x + 6.4226 can be applied. If the lobular width(y) is to be estimated when the ear
width(x) is known with a significant p-value of 0.00, the formula y = 0.1177x + 6.0662

can be used.

Table 9: Summary table for correlation of hand and ear dimensions using linear

regressions
Depe?ndent Predictors Prediction model
Sex variable (mm) - P- ]
(mm) f R (%) value K
Right side
=0.11
EarLength 034 1184 o000+ 7~ M%7
Hand Length 12.588
& Lobular y =0.0593x +
010  0.99 0.32
Length 18.488
Male
, y =0.1341x +
Ear Width 013  31.14 0.19
Hand Width 49785
2 Lobular y=0.0177x +

Width 0.12 0.25 0.25 9.0495
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y =0.0941x +

Ear Length  0.20 3.96 0.05 12911
Hand Length Lobular '
Length 0.12 1.47 0.23 y =0.084x +16.749
Female
Ear Width 030 886  0.00* 7 =2'(())86;§ Xt
Hand Width !
Lobular 0.44 18.94 0.00* y =0.1226x +
Width 6.1123
Left side
BarLength 051 2570 0.00¢ _2'12 g 836 X
Hand Length Lobular '
Length 0.21 4.37 0.04* y =0.23x + 15.354
Male _ 18x +
Ear Width 031  9.62  0.00* y g 225 o
Hand Width !
Lobular 0.05 0.25 0.63 y =0.0146x +
Width 8.9695
EarLength 023 508  0.02¢ 7 —;)sé);zx *
Hand Length Lobular 0.19 3.50 0.06 y =0.1263x +
Length ' ' ' 15.956
Female — 0.0486x +
Ear Width 020 417  0.04* y e
Hand Width !
Lobular 041 1705  0.00* y=0.1177x +
Width 6.0662
Discussions

From this current study, there were significant gender differences in ear length (EL)

and ear width (EW) for both ears. The ear indices (EI) for the right and left ears in

males were slightly lower than that of females while the lobular indices (LI) for both

ears were slightly higher in males compared to that of the values for the females.

However, only the lobular index for the left ear differed between both sexes

significantly. Also, all hand measurements were not just only higher in males than that

of females but were shown to have statistically significant sexual dimorphic

differences for both hands. In close association with the findings of Murgod et al.
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(2013) but varies from the findings of Deopa et al. (2013) who studied the
anthropometric measurements of the external ear of medical students in Uttarakhand
region with 177 subjects, they recorded the right lobular length, right ear index, left
ear index and right ear index to be higher in males than in females. This could be due
to racial differences or adaptation to a particular environment. All hand dimensions
obtained and analyzed in this study was significantly higher in males than in females
at p<0.05, this agrees with the findings of Ibeachu et al. (2011) and this suggests sexual
dimorphism which according to Ibeachu et al. (2011) could be due to genetic

expression of the males being larger than the females.

In this study, the auricular dimensions of subjects showed significant difference in the
right ear length, right ear width, left ear length, left ear width and left lobular index
(p< 0.05). While the hand dimensions of the subjects showed statistical significance
for all parameters such as the right-hand length, right hand width, left hand length,
and left-hand width (p < 0.05). In this study, the paired sample T-test comparing the
auricular dimension of the male subjects showed statistical significance at p<0.05 for
the right ear length and the left ear length, right lobular length and left lobular length,
right lobular width and the left lobular width, and between the right lobular index
and the left lobular index. Hence, this suggests side differences in the ear dimension.
The paired sample t-test comparing the hand dimensions of male subjects showed
statistical significance for all hand dimensions while that of the female subjects
showed statistical significance at p< 0.05 for the right-hand width and the left-hand
width.

Based on the Pearson correlation showing the relationship between the right hand and
ear dimension of male subjects, there was significant correlation in the right-hand
length with the right ear length, the right-hand length with the right ear width and in
the right-hand width with the right-hand length. There was significant correlation in
the left-hand length with the left ear length, left ear width, left lobular length, and left

lobular index. There was significant correlation in the left-hand width with the left ear
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length, left ear width, left lobular length, left lobular index and left-hand length. The
observation of significant correlations between hand length (both right and left) and
ear length and width (both right and left for hand length; only right for right hand,
and left for left hand) is consistent with the literature indicating a general
proportionality in appendicular and cranial features. Several studies have explored
similar relationships, often finding that head and facial dimensions correlate with
body height and limb lengths (Krishan et al., 2012; Ahmed, 2013). Both hand and ear
growth are primarily regulated by genetic factors and systemic hormones, particularly
growth hormone (GH) and insulin-like growth factor 1 (IGF-1) (Yue et al., 2019). As
such, possible variations in the responsiveness to these growth factors could lead to
proportional changes across various body parts. Furthermore, the correlation between
hand and ear dimensions is highly relevant in forensic scenarios where only fragments

of human remains are available.

Interestingly, hand width only showed significant correlations with ear dimensions
(length, width, lobular length, lobular index) on theleft side. This lateralized
observation is particularly noteworthy. While hand length often reflects overall
longitudinal growth, hand width can indicate the robustness or breadth of the skeletal
and muscular structure. The correlation of left-hand width with left ear and lobular
dimensions suggests a specific proportionality on the left side, linking overall breadth
of the hand to the dimensions of the ear. This might indicate a more integrated growth
pattern on the left side for certain individuals or within this specific male cohort. The
observation that left-hand length and left-hand width significantly correlate with left
lobular length and left lobular index is a novel study finding. The ear lobule is distinct
from the cartilaginous part of the ear, and its development and dimensions can be

influenced by specific genetic factors and age-related changes (Lim & Brichta, 2016).

In this study, regression equation was derived to determine or estimate the hand
dimension of male and female Imo state adults when given the ear dimension of either

of the two sides (right and left) and vice versa. For the right side in the male subjects,
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the right ear length better predicts the hand length with a coefficient of determination
that is up to (R? = 11.84%). While the ear width better predicts the hand width up to
(R?* =31.14%) compared to the lobular width. For the right side in the female
subjects, the ear length better predicts the right-hand length even up to (R* = 3.96%)
compared to the lobular length. While the right lobular width better predicts the hand
width at a coefficient of determination that is up to (R? = 18.94%) compared to the
right ear width. For the left-hand length in male subjects, the right ear length better
predicts the left-hand length (R? = 25.70%) compared to the left lobular length. While
the left ear width better predicts the hand width (R? = 9.62%) compared to the lobular
width. For the left side in females, the left ear length better predicts the hand length
(R* = 5.08%) compared to the left lobular length while the lobular width better
predicts the hand width (R? = 17.05%) compared to the ear width.

Conclusion

The study showed that there were relatively moderate correlations between hand and
auricular dimensions, although these relationships slightly differed between sexes.
The regression models for predicting hand length using ear length (for both ears) were
significant for males while models for predicting hand width using both ear and

lobular width for both ears were significant for females.
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