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Abstract
Background: The importance and usefulness of dermatoglyphics in crime investigation, anthropology and disease
prediction have been stressed wide published. However, there is dearth of information on the use of palmar creases as an
adjunct tool in the prediction of tribe/ethnicity and ancestral relationship among populations. Hence, this study was
aimed at predicting ancestry and tribal/ethnic relationship and genetic link among the Urhobo, Isoko and Ogoni ethnic
groups using palmar creases. Materials and Methods: In this cross-sectional, observational and analytical study, 360
subjects- 180, 105 and 75 Urhobo, Ogoni and Isoko subjects were sampled via a multi-stage sampling technique to
ensure randomization. Palm print was obtained using Oghenemavwe and Osaat (2015) dermatoglyphic capture method.
Statistical analysis was performed using Statistical Package for the Social (SPSS IBM version 23.0). Results and
Discussions: Using the Ogoni as a reference tribe, the study (Table 1) showed Pearson's Chi-square Analysis for tribeassociated differences in the distribution of pattern based on type/pattern of head of origin of the major palmar creases on
the right and left palms, and this was not statistically significant on both palms. But in Table 2a (tribe-associated
differences in the distribution of the general shape/appearance of palmar creases on the right and left palms) was
observed to be statistically significant (X2 = 73.283, P = 0.001 for right; X2 = 47.786, P = 0.001 for left) and Table 3a
showed that tribe-associated differences in the distribution of Middle longitudinal crease on the right and left palms was
statistically significant (X2 = 18.135, P = 0.001 for right; X 2 = 36.401, P = 0.001 for left). Conclusion: Middle
longitudinal crease in particular and general shape/appearance of palmar creases are discriminatory in distribution
amongst the tribe studied and thus suggest a tribal/ethnic relationship and genetic link and common ancestry between the
Isoko and Urhobo tribes.
Keywords: Urhobo, Isoko, Ogoni, Ancestry, Prediction, Palmar creases.
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INTRODUCTION
Genetic
anthropology
investigate
the
transmission of genes (traits) from one generation to
another and inter-population variations in view to
provide scientific basis for tribe/ethnicity. Genetic
anthropologist employ advances in DNA analysis,
testing and profiling, and observation and modelling of
morphogenetic traits as a clue to tracing the ancestry
and ancestors of organisms. Two methods of DNA
analysis and profiling have been suggested to help in
achieving this. It include Lineage-based approaches and
Admixture testing (McKinney, 1990; Fernandez et al.,
2003; Manfred and Peter, 2011; Leslie, 2006; Banda et
al., 2015).

Traits which are observable characteristics in
humans and transmitted in unique pattern from parents
to offspring, are determined by genes (Griffiths et al.,
2000). One of the traits (phenotypical expression)
suggested to be an adjunct in ancestry prediction and
genetic link among populations is dermatoglyphics
(Norris and Charis, 1990; Namouchi, 2011; Fournier
and Ross, 2015; Paul and Paul, 2017).
The term “dermatoglyphic” (which means skin
curves) was first used by Cummins to describe the ridge
patterns and arrangement on dermal surfaces of the
human skin (Cummins, 1926 and Sharma et al., 2007)
while the term “crease” are epidermal flexure lines
present on palmar or plantar surfaces. They are fixed
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and permanent line that is related to connective tissue
attachments with the underlying structures or to the
extensions of the underlying muscle fibres in the dermis
of the crease site. These creases- palmar and digital
flexion creases, help the hand's skin stretch and squeeze
by providing a support and reinforcement for the skin to
fold without bunching up and making it difficult to grab
items (Mallouris et al., 2012; Mekbeb, 2019). Palmar
creases or palmar flexion creases are line of formations
of the palm (established during the embryonic and early
foetal periods- 10th to 13th weeks (Kimura, 1991 and
Meštrović and Ožegić, 2017) which are readily evident
at birth (Adetona et al., 2012; Mallouris et al., 2012;
Mattison et al., 2015; Omuruka, 2019). There are three
Major (primary) palmar creases and Minor creases.
Proximal transverse crease begins at the radial side of
the palm and runs medially, slightly curving proximally
to terminate at the medial border of the hypothenar
eminence. Distal transverse crease begins proximal to
the interdigital space between the index and middle
fingers (curving gently wrist-ward) and runs to the ulnar
side of the palm. Radial longitudinal crease originate at
or slightly below the proximal transverse crease and
runs proximally towards the wrist, curving laterally.
Minor Palmar creases: Are palm creases which are
narrower than the major creases and either cross major
creases, lead to major palm creases or are apart from
major creases. Middle longitudinal (Mid or Middle
finger) crease is the minor crease in the middle or
anywhere around the central region of the palm (which
could be proximal to the middle finger). Other minor
creases like Ring finger crease, Little finger crease;
Ulnar longitudinal crease have also been identified
(Park et al., 2010; Okoro, 2015; Mekbeb, 2019).

Figure 1: Major and Minor palmar creases. Radial
longitudinal (R), Proximal transverse (P), Distal
transverse (D) and Minor Longitudinal Creases
A tribe/ethnic group is a human population
whose members identify with each other on the basis of
common genealogy or ancestry (lineage) and share a
common culture, language, history and religion (Cooper
et al., 2003; Bayar, 2009; Chandra and Nina, 2010;

People and Bailey, 2010; Banda et al., 2015). The
Urhobos (one of the ethnic group in Nigeria) is the
predominant tribe in Delta State (Ethiope East, Ethiope
West, Ughelli North, Ughelli South, Okpe, Sapele, Udu,
Uvwie, and Warri South Local Government Areas).
They speak the Urhobo language. Their neighbors are
the Bini (Edo people) to the north, the Ukwuani to the
northeast, the Ijaw to the south, the Isoko to the
southeast, the Itsekiri and Ijaw to the west (Ekeh, 2007).
Similarly the Isoko people are distinct minority ethnic
group in Delta State (Isoko North and Isoko South
Local Government Areas), although widely believed to
be related to the Urhobo people (by blood) particularly
by language and culture leading to the labelling of
Urhobo and Isoko as “Sobo or Osobo” (Aziakpono, and
Ukpebor, 2013; Ubachukwu and Emeribe, 2017). The
Ogoni people on the other hand are one of the major
tribe in Rivers State of Nigeria found in Eleme, Khana,
Gokana and Tai Local Government Areas). They are
bounded on the North by the Imo River and their Igbo
neighbors, on the South by the littoral flats inhabited by
the Andoni, on the East by the Opobo River and the
Ibibio, and on the West by the Ikwerre people of Port
Harcourt. The Ogonis speak Ogoni language (Vobnu,
2001; Nkpaa et al., 2017; Tombari and Lekpa, 2018).
Through the age long practice of palmistry
people believed that the future, family history and
tribe/race of a person can be known by the observation
and counting of palmar creases (Frith and Heron-Allen,
1883). The
importance
and
usefulness
of
dermatoglyphics in crime investigation, anthropology
and disease prediction have been stressed by scholars
like Norris and Charis (1990), Namouchi (2011), and
Pandey and Sharma (2016). But the use of
dermatoglyphics (fingerprints) in tribal/racial prediction
has been highlighted by rather few scholars (Chaube,
1977, Fournier and Ross, 2015 and Paul and Paul,
2017). Also Gwunireama and Ihemelandu (2010),
Bhardwaj et al., (2015) and Igbigbi et al., (2018) have
opined that substantial variation in trait being studied
among ethnic groups/tribes suggest different ethnic
groups while similarities could mean common ancestry,
genetic link/admixture and relationship.
Despite large volume of literatures on
dermatoglyphics (fingerprints) and its clinical and
anthropological implications, and challenges of DNA
profiling, gene mapping and admixture technique
encountered by scientist and anthropologist, there is
dearth of documented investigation on the use of palmar
creases as an adjunct tool in the prediction of
tribe/ethnicity and ancestral relationship among
populations (other than relying solely on oral history,
similarity in language, geographical location). Hence,
this study was aimed at predicting ancestry and
tribal/ethnic relationship and genetic link among the
Urhobo, Isoko and Ogoni ethnic groups using palmar
creases.
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Ethical Consideration
Ethical clearance was sort from the Research
Ethic Committee of the University of Port Harcourt and
an approval was given with the reference number
UPH/CEREMAD/REC/MM71/007. Informed consent
letter was also issued to the participants before being
recruited for this study.

MATERIALS AND METHODS
Study Sample
In this cross-sectional, observational and
analytical study, 360 subjects- 180, 105 and 75 Urhobo,
Ogoni and Isoko subjects were sampled via a multistage sampling technique to ensure randomization.
According to their census population figure, the sample
size of each tribe was determined using Cochran,
(1963) sample size (SS) determination formulae;

Methods of Data Collection
Palm print was obtained using Oghenemavwe
and Osaat (2015) dermatoglyphic capture method. In
this procedure the palms were placed on the scanning
surface of Hp G3110 Photo (print) scanner connected to
a laptop via a USB cord and powered with 100watt
solar power inverter connected to 12volts rechargeable
battery. The stored captured palm image was magnified
and the variant pattern types of palmar creases were
observed, identified and recorded thus;

SS =
Where
SS = Sample Size
p = Proportion of family size
z = Z value = 1.96 (for 95% confidence level)
q = 1-p
d = Confidence interval = 3% (tolerance level of
confidence of 0.03)

Variant based on pattern of origin of major
palmar creases: Type 1- a single (one) head of origin or
fusion of Radial longitudinal, Proximal transverse and
Distal transverse Creases at their point of origin; Type
2- a single (one) head of origin or fusion of Radial
longitudinal and Proximal transverse, and a separate
origin of Distal transverse Creases; Type 3- separate
heads of origin or non-fusion of Radial longitudinal,
Proximal transverse and Distal transverse Creases.

Criteria for Subject Selection
 An individual was considered to participate in the
study (being a member of a particular tribe) if the
parents, grandparents and great grandparents are of
the same ethnic group.
 Subjects selected were between the ages of five (5)
and seventy (70).
 Subjects selected had no form of anatomical
abnormality of any of the palms and creases.

Figure 2
Variant based on pattern shape/appearance of
palmar creases: Type M- shape resembling letter “M”;

Type V- any other appearance/shape other than letter
“M”.

Figure 3
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Variant based on presence/absence of middle
longitudinal crease: Type Y- Middle longitudinal crease

is present; Type X- Middle longitudinal crease is
absent.

Figure 4
Methods of Data Analysis
Statistical analysis was performed using
Statistical Package for the Social (SPSS IBM version
23.0). Chi-square (X2) analysis of association was used
to determine association of palmar creases (each pattern
type) with tribe using the Ogonis as a reference tribe.
Discriminant function analysis was used to evaluate the
relationship and discriminatory pattern distribution of

palmar creases variant types that exist amongst the
tribes, and thus used to infer and predict tribal
relationship, genetic link and ancestry. All analyses
were carried out at 95% confidence level and
significance was taken at P<0.05.

RESULT

Table 1a: Tribe-associated differences in the distribution of pattern based on type/pattern of head of origin of the
major palmar creases on the right and left palms
Tribe
Crease Pattern
Pearson's Chi-square Analysis
Type 1 Type 2
Type 3
df Chi-square
P-value
Right Side
1 (1.3) 44 (58.7)
30 (40.0) 4
4.769
0.312
Isoko
51 (48.6)
Ogoni (Ref) 1 (1.0) 53 (50.4)
0 (0)
103 (57.2) 77 (42.8)
Urhobo
Left Side
2 (2.7) 38 (50.7)
35 (46.7) 4
10.161
0.138
Isoko
54 (51.4)
51 (48.6)
Ogoni (Ref) 0 (0)
0 (0)
108 (60.0) 72 (40.0)
Urhobo
Not significant at P<0.05
Table 2b: Group prediction using centroids (Discriminant Function) for Types 1/2/3
Tribe
FC 1
FC 2
-0.059 0.1
Isoko
0.126 0.004
Ogoni
Urhobo -0.049 -0.044
FC: Functions at the centroids

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

44

Omuruka T. C et al; Sch Int J Anat Physiol, Feb., 2022; 5(2): 41-49

Graph 1: Canonical Discriminant Function for group categorization using Type 1/2/3

Table 2a: Tribe-associated differences in the distribution of the general shape of the palmar creases on the right
and left palms
Tribe
Crease Pattern
Pearson's Chi-square Analysis
Type M
Type V
df Chi-square
P-value
Right Side
39 (52.0)
36 (48.0) 2
73.283
0.001*
Isoko
75 (71.4)
Ogoni (Ref) 30 (28.6)
142 (78.9) 38 (21.1)
Urhobo
Left Side
42 (56.0)
33 (44.0) 2
47.786
0.001*
Isoko
70 (66.7)
Ogoni (Ref) 35 (33.3)
135 (75.0) 45 (25.0)
Urhobo
* = significant at P<0.05
Table 2b: Group prediction using centroids (Discriminant Function) for Types M/V
Tribe
FC 1
FC 2
0.134 -0.098
Isoko
0.703 0.036
Ogoni
Urhobo -0.466 0.020
FC: Functions at the centroids

Graph 2: Canonical Discriminant Function for group categorization using Types M/V
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Table 3a: Tribe-associated differences in the distribution of Middle longitudinal crease on the right and left palms
Tribe
Crease Pattern
Pearson's Chi-square Analysis
Type X
Type Y
df Chi-square
P-value
Right Side
15 (20.0) 60 (80.0)
2
18.135
0.001*
Isoko
Ogoni (Ref) 45 (42.9) 60 (57.1)
31 (17.2) 149 (82.8)
Urhobo
Left Side
8 (10.7)
67 (89.3)
2
36.401
0.001*
Isoko
Ogoni (Ref) 41 (39.0) 64 (61.0)
21 (11.7) 159 (88.3)
Urhobo
* = significant at P<0.05
Table 3b: Group prediction using centroids (Discriminant Function) for Types X/Y
Tribe
FC 1
FC 2
0.224 -0.065
Isoko
-0.537 0.000
Ogoni
Urhobo 0.220 0.027
FC: Functions at the centroids

Graph 3: Canonical Discriminant Function for group categorization using Types X/Y

Using the Ogoni as a reference tribe, Table 1a
showed Pearson's Chi-square Analysis for tribeassociated differences in the distribution of pattern
based on type/pattern of head of origin of the major
palmar creases on the right and left palms, and this was
not statistically significant on both palms. But in Table
2a (tribe-associated differences in the distribution of the
general shape/appearance of palmar creases on the right
and left palms) was observed to be statistically
significant (X2 = 73.283, P = 0.001 for right; X2 =
47.786, P = 0.001 for left) and Table 3a showed that
tribe-associated differences in the distribution of Middle
longitudinal crease on the right and left palms was
statistically significant (X2 = 18.135, P = 0.001 for
right; X2 = 36.401, P = 0.001 for left).

Also, summary of results of Discriminant
Function analysis for each variant types are presented in
Tables 1b, 2b and 3b, and Graphs 1, 2 and 3.
Discriminant Function (Group prediction using
centroids) for Types 1/2/3 (Table 1b) showed that the
Fc 1 (function at centroid 1) is -0.059 and Fc 2 is 0.1 for
the Isoko tribe, Fc 1 is -0.049 and Fc 2 is -0.044 for the
Urhobo tribe, and Fc 1 is 0.126 and Fc 2 is 0.044 for the
Ogoni tribe; for Types M/V (Table 2b) the Fc1 and Fc 2
values for Isoko are 0.134 and -0.098 respectively, Fc 1
is -0.466 and Fc 2 is 0.020 for the Urhobo tribe, and
that of Ogoni is Fc 1 = 0.703 and Fc 2 = 0.036; for
Types X/Y (Table 3b), Isoko Fc 1 is 0.224 and Fc 2 is 0.065, Urhobo Fc 1 is -0.537 and Fc 2 is -0.000, and
that of Ogoni is Fc 1 = 0.220 and Fc 2 = 0.027.
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DISSCUSION
Using the Ogoni as a reference tribe
(comparing Isoko and Urhobo tribes against Ogoni),
variant types of palmar creases based on type/pattern of
origin of major palmar creases showed no tribeassociated difference in each of the palms, and
subjecting this observation further to Discriminant
function analysis/graph it was evident that the group
centroids of the three tribes have value (same pattern
for all tribes) that are within the same centroid range
which is indicative of non-discriminatory pattern. This
suggests that palmar creases at this level (pattern of
origin of major palmar creases) may be a nondiscriminatory parameter for predicting tribal
relationship among the study populations. This supports
the study of Omuruka (2019) who posited that level 1
dermatoglyphic features may not be a reliable indicator
for predicting paternity.

group from them. Chaube (1977), Bhardwaj et al.,
(2015) and Igbigbi et al., (2018) had opined that if there
are substantial similar characteristic patterns of
inheritable features seen among tribes it then suggests
that a relationship exists between them and
Gwunireama and Ihemelandu (2010) and Koneru et al.,
(2013), opined that substantial variation of traits
between tribes suggest no genetic link between them.
This explains that palmar crease particularly Middle
longitudinal crease could be a pointer to predicting
racial grouping, ancestry and tribal/ethnic relationship
amongst different populations. The findings of Fournier
and Ross (2015) and Paul and Paul (2017) on their work
on Level 2 fingerprints agrees with this assertion. The
report of Sharma et al., (2007) on the dermatoglyphics
variation of Indian populations also supports this
observation.

CONCLUSION
Interestingly
there
is
tribe-associated
difference in the distribution of the general
shape/appearance of the palmar creases (Types M/V) on
the right and left palms. From the Discriminant function
test Types M and V variants of palmar creases showed
distribution values that have different centroid ranges
for the three tribes. However, the centroid for the
Urhobo and Isoko tribes are on the negatives at
different functions (Fc 1 and Fc 2 respectively) while
the Ogoni tribe seem to have distribution that differs
from Isoko and Urhobo tribes (but closer to the Isoko).
Thus, pattern type of palmar creases based on general
shape/appearance seem to be discriminatory amongst
the tribes but suggest that there may have been brief
interaction between the Isokos and Ogonis than
between the Ogonis and Urhobos. Therefore, according
to Gwunireama and Ihemelandu (2010), this depicts that
Types M/V palmar crease pattern is different from each
of the tribes studied, suggesting that they are different
heterogeneous groups since there is substantial variation
amongst the tribes. But this however, may not be strong
enough to come to the conclusion of common ancestry
or genetic link amongst the tribes.
Similarly,
associated
between
Middle
longitudinal crease (Types X/Y variant) and the tribes
studied proved to be significant in both palms. The
Discriminant function test also illustrated that this
variant (Types X and Y) are highly discriminatory
because the group centroids value of the Ogoni tribe is
far away from that of Isoko and Urhobo tribes (which
have similar centroid ranges- within Fc 1 negatives).
Thus, the distribution of Middle longitudinal crease for
the Ogoni tribe is discriminatory from Isoko and
Urhobo since the distance between the centroid values
for the Ogoni tribe is visibly larger when compared to
the distance between the Isoko and Urhobo tribes. In
other words, Middle longitudinal crease establish tribal
relationship and genetic/ancestral link between Isoko
and Urhobo tribes, and that the Ogoni tribe is a distinct

Middle longitudinal crease in particular and
general shape/appearance of palmar creases are
discriminatory in distribution amongst the tribe studied
and thus suggest a tribal/ethnic relationship and genetic
link and common ancestry between the Isoko and
Urhobo tribes. It may therefore be postulated that
palmar creases (although not all variant types) may be
an adjunct for tribal and racial grouping, and predicting
genetic link/relationship, admixture and ancestry among
populations.
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