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ABSTRACT

This study was carried out to find out the possibility of a unique pattern of palm and finger prints (Dermatoglyphics) 
among 192 adults (96 males and 96 females) of Esan origin who, at the time of this study, were residing in Esan-land 
-the central senatorial district of Edo state, Nigeria. The subjects were selected via multi-stage sampling technique 
and fingerprint determination was performed using the Indian ink methods. Palm and fingerprints were observed for 
the angles connecting the triradii at the roots of the fingers (a-index finger, b-middle finger, c-ring finger d-small 
finger and t-the most proximal triradii in the palm) taken as atd, tad and tda angles. The data collected were 
statistically analyzed using the Statistical Package for Social Science (SPSS) using the student t-test, chi square test 
and ANOVA as statistical tools. Results showed that the loop pattern had the highest frequency (61.7%) followed by 
whorl (24.9%), arch (12.8%) and double whorl (0.6%). The mean atd angles were 43.49 for males and 44.02 for 
females; tad angles were 75.11 for males and 74.71 % for females; and tda were 61.22% for males and 61.35% 
females. These reveals that the pattern of finger prints distribution were similar for both sexes except that the males 
had more arches on the right hand (53%) than the females with more arches on the left hand (57.1%).
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INTRODUCTION

Dermatoglyphics is the scientific study of epidermal ridges present on the surfaces of palms, fingers, sole and toes
(Cummins, 1941). The dermatoglyphic features of the hand include finger prints and the types include Arches, Loops, 
and Whorls (David, 1981). On the other hand, palms have angles connecting the triradii at the roots of the fingers and 
starting and starting from the root of the index finger, the triradii are labeled A to D with the most proximal triradius 
on the palm taken as t (See figures 1and 2). Anatomically however, the fingers are numbered one to five latero-
medially (Moore et al., 2012).

Interestingly, dermatoglyphic patterns are genetically determined and are inheritable (Abue et al., 2013). All the 
configurations of palmer and finger prints are laid down permanently from the 3rd month of intra-uterine life and such
patterns remain unchanged throughout life (Manoj et al., 2012). It is believed that they follow a polygenic pattern of 
inheritance (Abue et al., 2013).
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The usefulness of dermatoglyphic patterns 
(Osunwoke et al., 2008; Igbigbi et al., 1999;
populations where several studies have been co
al, 1999; 2002), not much if not any, have been done in that regard among the Esan population of Edo State, Nigeria. 
This study therefore, was designed to determine the features and specific variations in the dermatoglyphic patterns 
among people of Esan ethnic group in relation to gender. 

Figure 1: Dermatoglyphic features of the palm and fingers.

Figure 2: Dermatoglyphic patterns on fingers
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dermatoglyphic patterns in establishing ethnic and sexual differences have been highlighted
., 1999; 2002), Unfortunately, available data show that unlike in other

populations where several studies have been conducted to determine the palmar and finger print
, not much if not any, have been done in that regard among the Esan population of Edo State, Nigeria. 

to determine the features and specific variations in the dermatoglyphic patterns 
among people of Esan ethnic group in relation to gender. 

Dermatoglyphic features of the palm and fingers.

: Dermatoglyphic patterns on fingers (Trimpe, 2006)
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MATERIALS AND METHODS

Study Design: A total of 192 subjects (96 males and 96 females) whose parents are of Esan origin in Nigeria and 
residing in Esan land during the survey were recruited for the study. The Indian ink method by Cummins (1961) was 
used to collect digital prints on the palms and fingers of the subjects. The prints were analysed using a hand lens, 
ruler, pencil and protractor. Frequencies were expressed in percentages.

Location and Duration of Study: The study was conducted in Esan land in the Central senatorial district of Edo 
State, Nigeria. Esan is located at Longitude 60o5′ and Latitude 60o 5′. (Okojie, 1960; Okoduwa, 2006). It has 
boundaries on the North West with Owan and Etsako on the North-East; on the South-West with Orhiomwon and Ika, 
while on the South and South-East with Aniocha and Oshimili (Eweka, 1992). Data collection was over a period of 
six months, between July and December, 2013.

Study Population/ Sampling Technique: A total of 192 subjects (96 males and 96 females) who are genuinely of 
Esan ethnic group in Nigeria and residing in Esan during the survey were recruited for the study.

Ethical Consideration: Ethical certificate for the study was sought and obtained from the Research and Ethics 
Committee of the College of Medical Sciences, University of Benin, Benin City. Consent was also a criterion as 
intending subjects gave consent to the study by signing (or as the case may thumb-printed). Parentage was used as the 
only exclusion criterion, as subjects with either or both parents not being Esan origin.

Inclusion and Exclusion: Parentage and Domiciliation were used as inclusion criteria viz: Adult male and female of 
Esan descent and who reside in Esan-land at the period of the study; both parents having to be of Esan descent. 
Consent was also a criterion as intending subjects gave consent to the study by signing (or as the case may thumb-
printed). Parentage was used as the only exclusion criterion, as subjects with either or both parents not being Esan 
origin.

Dermatoglyphic Pattern Determination: The Indian ink method by Midlo and Cummins (as cited by Osunwoke et 
al, 2008, Manoj et al, 2012, Abue et. al. 2013) was used to collect digital prints on the palms and fingers of the 
subjects. The prints were analyzed using a hand lens, ruler, pencil and protractor. Frequencies were expressed in 
percentages.

Statistical Analysis: The data collected were statistically analyzed using the Statistical Package for the Social 
Science (SPSS) with student’s t-test, chi square test and ANOVA as choice tools.

RESULTS AND DISCUSSION:

The results showed that the loop pattern had the highest frequency (61.7%) followed by whorl (24.9%), arch (12.8%) 
and double whorl (0.6%). The mean atd angles were 43.49 for males and 44.02 for females; tad angles were 75.11 for 
males and 74.71 % for females; and tda were 61.22% for males and 61.35% females (Table 1). 

These reveals that the pattern of finger prints distribution were similar for both sexes except that the males had more 
arches on the right hand (53%) than the females with more arches on the left hand (57.1%). Table 2 however, shows 
that he frequency of Loops was found to be highest, followed by Whorles and Arches; the least being Double 
Whorles.
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Table 1: Relationship between age, right and left TDA, ATD and TDA angles versus sex of respondents.

SEX

MALE (n = 100) FEMALE (n = 92) TEST STATISTIC

AGE 36.22 ± 17.21 35.08 ± 16.74 t =0.466; df =190; p =0.642

RIGHT ATD 43.49 ± 2.94 44.02 ± 3.36 t = - 1.170; df = 190; p = 0.244

RIGHT TAD 75.11 ± 4.03 74.71 ± 4.55 t = 0.644; df =190; p =0.521

LEFT TDA 76.74 ± 4.08 75.46 ± 4.61 t =2.046; df =190; p =0.042

LEFT ATD 42.83 ± 3.11 43.54 ± 3.79 t = - 1.432; df =190; p =0.154

LEFT TAD 60.23 ± 3.68 61.15 ± 5.06 t = - 1.452; df =190; p =0.148

Values are expressed as Mean ± SD

Table 2: Relationship between sex and finger print patterns distribution in right and left hands

WHORL
n (%)

LOOP
n (%)

ARCH
n (%)

DOUBLE 
WHORLS
n (%)

TEST 
STATISTIC

RIGHT HAND MALE 123(53.0) 318(53.0) 53(53.0) 4(50.0) χ2= 6.74
df = 3
p =0.081

FEMALE 109(47.0) 282(47.0) 77(47.0) 4(50.0)

LEFT HAND MALE 129(52.2) 316(54.1) 54(42.9) 1(33.3) χ2=5.68
df =3
p =0.128

FEMALE 118(47.8) 268(45.9) 72(57.1) 2(66.7)

Table 3: Relationship between sex and finger print patterns of distribution in both hands

WHORL
n (%)

LOOP
n (%)

ARCH
n (%)

DOUBLE 
WHORLS
n (%)

TEST 
STATISTIC

MALE 252(52.6) 634(53.5) 107(41.8) 5(45.5) χ2= 12.00
df = 3
p = 0.007

FEMALE 227(47.4) 550(46.5) 149(58.2) 6(55.5)
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DISCUSSION

Comparatively, the finger prints distribution on both hands for males and female with a chi square value of 6.74 and a 
p=0.081, was found not to be statistically significant on both hands; though the presence loop were more on the right 
hand of males. This could be due to chance as a loop pattern on the right hand of an Esan person cannot be said with 
certainty to belong to a male. Similarly neither the higher occurrence of whorls on the left hand of males nor the 
higher occurrence of arch on both hands of females do certainly resolve the presence of whorls on left hand as 
masculine nor the presence of arch on a hand as famine. However, comparing both hands in combination, the 
distribution pattern of fingerprints for both sexes became statistically significant with chi-square value of 12.0 and p 
=0.007 (Table 2). 

Also, the loops and whorls were observed to be higher in the hands of males and this was statistically significant with 
a chi square value of 12.00 at p=0.007 (Table 3). It therefore means that when a whorl and a loop are found on any 
hand for an Esan person, there is the likelihood other than chance, that he is a male. The same goes for the presence 
of an arch depicting feminism. So, the difference is not hand-specific rather it relates to sex. This finding is however 
in keeping with findings among the Urhobo and Ikwerre ethnic groups (Igbigbi et. al, 2002; Osunwoke et. al, 2008). 

Finally, loops had the highest occurrence and were found to be highest in the right hand of the males. Although not 
statistically significant, it is in keeping with the findings among the Ijaw and Ikwerre ethnic groups of southern 
Nigeria (Igbigbi et. al., 2000, Anibor et. al., 2011). Meanwhile, the statistically significant observation about loop 
pattern being the highest in males is a unique observation possibly peculiar to Esan people, as it is at variance with 
the findings among Okirika people in Rivers State, Nigeria (Osunwoke et. al, 2008). Thus, the digital patterns -
whorls, loops and arches, remains an important features for identification of gender and of possibly determining 
ethnic groups.
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