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ABSTRACT

Introduction: The progressive rise in the spate of crime and natural disasters has increased the need for
human identification by forensic experts and this is based on individual morphologic features. This study was
aimed at estimating stature among three ethnic groups in the Delta State of Nigeria using the second and
fourth finger lengths.

Materials and Methods: A total of 1176 adult individuals, comprising 583 males and 593 females
participated in the study. An interviewer-administered questionnaire, a Digital verniercaliper, and a
standiometer were used to obtain data from the subjects. The data collected was statistically analyzed using
Statistical Package for Social Sciences (SPSS) Version 20, by calculating means and standard deviations as
well as standard errors, with a p-value set at <0.05

Results: There was observed statistically significant difference in stature between the males and females. The
study also revealed males have longer fourth digits and a lesser second-to-fourth digit ratio than females
(p<0.05). A significant correlation was also found between height and the length of the second and fourth
digit lengths but with a higher correlation with the fourth digit length (p<0.05).

Conclusion: This study has indicated that the second and fourth fingers are reliable parameters for stature
estimation and can be employed as a tool in human forensic identification.
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Introduction

Personal identification of an individual is an
important aspect of Forensic science. The
biological profile of a person which includes; age,
gender, ethnicity, and stature can be determined
using anthropometry (Ishak et al., 2012, Enaohwo
and Igbigbi, 2006; Enaohwo Mamerhi, Okoro
Godswill, 2018; Anibor et al, 2023).1.234 Among
these ‘big fours’ of anthropology, height
estimation is seen to be an important
anthropometric parameter to Anthropologist,
Anatomist, Obstetrician, and in Medico-legal
practice. In the case of living individuals, it is
based on some morphological characteristics
peculiar to that individual while in the case of
skeletal remains it is rather more cumbersome
and requires exhaustive examination of the

skeletal remains recovered from the crime scene
(Rastogi et al., 2008).5 Such estimation is based on
the relationship that exists between skeletal
elements and stature which happens to be a
classic anthropometric quantitative trait due to its
ease of measurement, approximately normal
distribution, and relative stability in adulthood,
and thus the target of extensive research across
many fields of science. Because of the effect of
various factors such as genetic and environmental
factors, influencing adult stature, different
nomograms become necessary for different
populations in stature estimation.

Many studies by anatomists have shown a positive
correlation between stature and various body
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parts, an example of such is from hand dimensions
in different populations (Ishak et al., 2012; OKORO
et al. 2023; Tyagi et al, 1991; Lalit et al.,, 2014;
Oladunni Abimbola Ebeye, Ogheneyebrorue
Godswill Okoro, Joyce Ekemelkubo, 2021)16789
and offered regression equations for such
populations but there is a paucity of data for
studies on the fingers and stature estimation in
different ethnicities, hence this study. This study
was embarked upon firstly, to establish possible
estimation of stature using the second and the
fourth finger lengths among adult individuals of
the I[jaw ethnic group; secondly, to show which of
the fingers shows more correlation with adult
stature and then, derive a correlation equations
for stature estimation using the second fourth
finger length in the Ijaw ethnic group.

Materials and Methods

This study was carried out in Bomadi town in
Bomadi Local Government, Okpara-inland in
Ethiope East Local Government Area, Abbi Town
in Ndokwa West Local Government Area, of Delta
South, North and Central senatorial districts of
Delta State. It involved 1176 adults comprising
583 male and 593 female adults of ages 18-60
years. Data was obtained using an interviewer-
administered question for ethnic identification,
while the second and fourth finger lengths and
adult individual statures of males and females
were measured using a digital Vernier caliper and
standiometer respectively.

Height was measured while the subject was made
to stand erect against the wall with a
standiometer, without shoes or socks, the heels
opposed, and the eyes directed straight ahead.
While erect against a wall, his/her buttocks,
shoulder blades, and back of the head were in
close contact with the wall, and the head was
placed in a position called the “Frankfurt plane”
(World Medical Association, 2013).10 The length of
the second finger (2D) and 4th finger (4D) of the
right hand of each subject was measured with the
aid of manual vernier calipers, with the hand in
the supine position while the fingers were
abducted and from the tip of the finger to the
ventral proximal crease, where there is a band of
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crease at the base of the finger, the most proximal
crease was used.

Ethical approval with reference number;
DELSU/CHS/ANA/68/78 was obtained from the
Faculty of Basic Medical Sciences, College of
Health Sciences, Delta State University, Abraka,
from the paramount rulers of Bomadi, Okpara-
inland, Abbi towns while only subjects that offered
their consent to participate in the study were
allowed in the study in accordance with the
guidelines of medical research involving human
subjects (Yamada et al., 1981).11

The data obtained was statistically analyzed using
the statistical package for Social Sciences (SPSS)
Version 20, by calculating means and standard
deviations. A paired T-test was used with p-value
set at <0.05 i.e. values less than this said to be
significant. ~ Regression formulae were also
derived for calculating the stature using the length
of the index and ring fingers.

Results

The results of this study are shown in tables and
figures below. The study which involved 1176
adults comprising 583 males and 593 females
across the three ethnic groups is represented in
the tables and figures below starting from the
sociodemographic features, the anthropometric
data, then the regression analysis.

The obtained age range of the respondents shows
that the highest percentage of respondents were
within the range of 26-40 years representing
49.62% of the entire number of respondents while
the age range 18-25 had the highest number of
participants representing 60.15% among the
Ndokwas (table 1). The sex of respondents which
is presented in Table 2 shows that a higher
number of respondents were females,
representing 50.40% of the total participants.

The maximum, minimum, average, range, and
standard deviation (SD) of male and female
heights of participants in centimeters are
presented in Table 3 with the highest maximum
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and mean values recorded among the males
across the ethnic groups. The maximum measured
height of 192cm was recorded in the Urhobo
group but Ijaw males were found to be averagely
tallest of the three ethnic groups with a mean
height of 170.47 = 7.58cm while the mean female
height was highest among the Ndokwas with a
mean of 161.10 + 6.85cm.

Table 4 represents the finger lengths in
centimeters (cm) of males and females as well as
their standard deviations. The males were
observed to have longer second and fourth finger
lengths than females and their fourth finger longer
than the second across the three ethnic groups.
The maximum fourth finger lengths were
recorded among the Urhobo and Ijaw males
(9.32cm) while the maximum value for the second
finger was recorded among the Ndokwa females
(8.99cm). The highest mean value for the second
finger was recorded among the [jaw males (7.50
0.54cm) while the highest mean value for the
fourth finger was from among the Ndokwa males
(7.63 £ 0.52cm). The highest mean second finger
length was among Ijaw females while the Ndokwa
females had the highest mean fourth finger length.

The obtained values for height and finger lengths
were then subjected to a test of statistical

Tribe Age
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significance to assess statistically significant
difference between gender in each and across the
ethnic groups and a significant difference in height
between genders in and across the ethnic groups.
There was statistically significant difference in
second and fourth finger lengths between males
and females in each group except among ljaws and
between genders combined across the ethnic
groups as shown in table 5 below.

The table 6 and 7 has the correlation coefficients
for the second and fourth finger for each gender,
across ethnicity and gender combined. The tables
show that the second and fourth finger has a
positive correlation with height, both in males and
females across the three ethnic groups. However,
the correlation coefficient is found to be higher
with the fourth finger. The tables 8 and 9 show
same for the different regression equations for
estimating adult height in males and females using
the second and fourth finger lengths. The formulae
are derived for males and females separately in
and across ethnicities. The regression formulae
given as Y=a + bX, where “Y” is the estimated
height from the regression equation, “a” is the
regression constant, “b” is the regression
coefficient while Y is the measured length of the
finger (8 and 9).

Frequency

‘ Percentage

26-40

192 49.70
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Total 386 100.00

Table 1: Showing the age distribution of participants.

Frequency Percentage

I O R
I O S R L
I L N S N

Table 2: Showing the sex distribution for each ethnic group.

ETHNIC GROUP GENDER Maximum Minimum Mean(cm) Range | Standard
(cm) (cm) Deviation SD

()

Table 3: The maximum, minimum and mean height in cm, of the participants as well standard
deviation in each of the ethnic group.

ETHNIC Gender Finger Maximum Minimum @ Mean Range Standard
GROUP (cm) (cm) Deviation

| m en oo 0 s |6
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4TH 8.11 6.16 7.12 1.95 46

Table 4: Showing the maximum, minimum and mean of second and fourth finger lengths in cm for each
ethnic group.

Ethnic group Sex 2rdFinger (cm) 4t Finger(cm)

Female 6.97 7.10 0.98

Female 6.97 7.18 0.97

Female 7.00 7.12 0.98

Table 5: Showing the second and fourth finger length ratios in each ethnic group.

(M/F) tailed)

3369 0002

| [emwemmm | | ]
3,058 0.000
 TaeweRep | |
Niokwa 1305 395 0000 | Significamt__|

 peww
1103 0.020

ACROSS 2ND:4TH
ETHNIC
GROUPS

Ethnic Group HEIGHT t-test Degree of freedom Significant.(2- Inference
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Female 2.003 2 0.023 Significant

Table 6: Showing the level of significance for the groups.

ETHNIC GROUP | SEX FINGER CORRELATION SIGNIFICANCE
COEFFICIENT (1) VALUES

4TH +0.342 0.000

4TH +0.302 0.000

4TH +0.144 0.002

4TH +0.123 0.000

4TH +0.390 0.000

4TH +0.189 0.000

Table 7: Showing the individual sex correlation coefficient for the two fingers in each ethnic group.
Significant at p<0.01.

Ethnic group Finger length (X) Regression -Constants (a) | Regrssion Coefficents (b)

4th 81.726 11.202

4th 164.272 0.185

4th 78.588 11.659

Table 8: Showing the gender combined regression constants "a" and regression coefficient "b" from
where the regression equations were generated for the different ethnic groups after a regression
analysis.
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Simple Linear Regression
formulae

Ethnic Group

Equations

Y2=81.726+11.202X2

Y2=164.272+0.185X2

Y2=78.588+11.659X2

Table 9: Showing common regression analysis for each ethnic group from the second and fourth

fingers.
Ethnic group  Finger Male Female % %
Urhobo 2nd 170.27 158.41 99.98 99.96
170.24 158.48 99.96 100.00

170.11

170.59

161.02

158.97

99.99

100.07

99.95

100.08

Table 10: Showing the percentage predictive values of each finger in the three ethnic groups.

Discussion

This study was embarked upon to establish adult
stature variation among three different ethnic
groups in Nigeria, to establish possible estimation
of stature using the second and the fourth finger
length among the three ethnic groups as well as
establish and derive correlation equations for each
ethnic group and test the existence of sexual
dimorphism in the length of the second and fourth
fingers.

From the study, it was observed that there was a
difference in adult male and female stature within
and across the three ethnic groups - Ndokwa,
Urhobo, and Ijaws. The maximum height
measurement of 192 cm was recorded from the

male of the Urhobo ethnic while the minimum
measurement of 137cm was recorded from the
Urhobo and ljaw (table 3). The males were found
to be averagely taller with values ranging from
170.12 + 8.54cm to 170.47 + 7.58cm while that of
the females ranged from 158.48cm to 161.10 *
6.85cm across the three ethnic groups (Table 3).
This difference was found to be statistically
significant and is similar to the findings in a study
carried out among the three major ethnic groups in
Nigeria by Numan et al, (2013)2 and that of the
study done by Eboh and Igbigbi, (2017)13 on
stature estimation from cephalometric parameters
of young adults in five ethnic groups in Nigeria in
which the males were found to be have higher

mean stature than females with statistical
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significance across the ethnicities in both studies.
This difference between male and female height is
explainable according to Yamada et al., (1981)11 by
the association of the Y chromosome with stature
and the age of puberty being two years later in
males, giving extra growth time in males. Other
studies reporting similar findings between males
and females include - Didia et al., 2009; Damborno
et al, 2009; Egwu et al, 2012; Ilayperuma et al,
2009; Ebite et al.,, 2008; Anderson, et al., 1997.14-19
Comparing the groups, the Iljaw males were
observed to be averagely tallest with a mean
height of 170.47 #* 7.58cm, followed by the
Urhobos with a mean height of 170.30 + 6.94cm,
and then the Ndokwas 170.12 + 8.54cm however,
Ndokwa females were tallest with a mean height of
161.10cm, followed by the Ijaws with a mean
height of 158.85 * 6.66cm then the Urhobos with
female mean height of 158.48 + 6.65cm. The Ijaws
and the Urhobos were found to share similarities
in height characteristics to the Ndokwas, which
could be due to their nearness in geographical
location. This agrees with findings in the study by
Eboh and Ighigbi, (2017)13 which showed that only
a slight difference in stature existed among the
Ikweres, 1zon, Benin Ndokwa, and Binis, a feature
they attributed to nearness in geographic location
of the five ethnic groups. The difference in height
between genders was found to be statistically
significant across the ethnic groups. The possible
explanation of the above findings in this study is
further portrayed in the light of the study by
Numan et al, (2013)!2, in which Hausas were
found to be tallest with longer hands than the
Igbos and the Yorubas. There was a statistically
significant difference in stature between the
Hausas and the Yorubas but not between the Ibos
and the Yorubas. The Ibo females were found to be
tallest while the Hausa females were taller than the
Yorubas though with no statistical difference
between the Ibos and Hausas as well as between
the Hausas and Yorubas. The stature difference
across ethnicities according to Rastogi et al., 2008,
5 has been established to possibly be due to
genetic, environmental, and nutritional factors.
The findings of males being taller than females
across the three ethnicities are also in tandem with
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findings in the studies by Kachan and Krishan
2011.20

This study (table 4), has also revealed a second
finger length ranging from 8.95cm to 5.34cm in
males and 8.99cm to 5.57 cm in females, while the
fourth finger ranges from 9.32cm to 5.88cm in
males and 8.73cm to 5.57cm in females across
gender in the three ethnic groups. The highest
mean second finger length was recorded among
the I[jaw males (7.50£0.54cm) while the highest
mean fourth finger length was recorded among the
Ndokwa males (8.32 #0.43cm). Thus, the males
were generally found in this study, to have longer
fourth finger length than the second. The second to
fourth finger ratios were similar in males and
females across the three ethnicities (0.97 and 0.98)
except for the Ndokwa males who had a more
masculine ratio of 0.87. The observed difference in
second to fourth finger length was found to be
statistically significant between both genders
across and within each ethnic group except among
the Ijaws. This finding which agrees with those of
Ibegu et al, 2012;2! Oladipo et al, 200922 who
reported a smaller second-to-fourth finger ratio in
males than females, showing that the second and
fourth fingers exhibit sexual dimorphism which is
in tandem with the findings of Oladipo et. al,
2017.23 This sexually dimorphic feature according
to McIntyre, 200624 has been discovered to be due
to the existence of a direct relation between the
ratio of the second and the fourth finger length and
the level of testosterone that a baby was exposed
to in-utero. Hence, the higher the level of
testosterone exposure in utero, the smaller the
second finger length in comparison with the fourth
finger (Wilson, 1983).25 The values in those similar
studies done in Nigeria are not exactly the same
though but similar.

Several studies in the past have established a clear
relationship between the individual height and
various long bones like metatarsals (Bidmos,
2008)26, phalanges (Hossain et al,, 2010)27 and in a
bid to establish new parameters, various other
body parts have been used such as the skull, the
teeth, the vertebrae (Amit et. al, 2014)28 but for
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short bones which become very relevant in the
case of severely mutilated individual remains, few
studies have been done establishing same. The
study has in line with the above studies, proven
such a relationship by a positive correlation
coefficient so far generated from the second and
the fourth finger lengths.

Comparing the males to females across the three
ethnic groups, this study has established that the
predictive value of the second and fourth fingers
are higher in the males than in females across the
three ethnic groups and this finding is in
agreement several other studies including that of
the study by Oladipo et. al, 2015 (28) who
concluded that among the Annangs, the predictive
value of the right foot, right second and fourth
finger was higher in males than the females.

Conclusion

From the above study, it could be concluded that
the second and fourth fingers are reliable
parameters for the estimation of stature. Though
the second and fourth fingers are reliable
parameters in stature estimation, the fourth finger
is more reliable. In the estimation of stature,
ethnicity plays a role in the distribution and
estimation, hence the need for specific regression
equations for different ethnic groups. Thus, finger
length can be successfully relied upon by forensic
experts in human identification.
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