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ABSTRACT

Aigbogun et al. in 2018 introduced a new classification with a wide range of application in anthropological
research. This study, therefore, evaluated the distribution of finger friction ridges among University of Port
Harcourt students; with the aim validating the assumption of sexual dimorphism in dermatoglyphics. The study was
a cross-section analytical research involving randomly selected 100 students (49 male and 51 females) from 10
faculties of the University. The dermatoglyphic characteristics were obtained using the protocol of Oghenemavwe
and Osaat (2015); as modified by Aigbogun ef al. (2018b). The digital dermatoglyphics patterns for the subjects
were obtained and the fingers were coded as 1D (thumb) to 5D (little finger); R (right) and L (left). Galton (1988)
and Aigbogun et al. (2018a) classifications were used to describe the patterns. Sex-associated pattern distribution,
combination, and symmetricity were evaluated using Statistical Package for Social Science (Version 23; IBM®
Armonk, New York), and Minitab” 2017 (version 18.1) at 95% confidence level (P<0.05 was taken to be
significant). Using Galton's classification, there was no sex-associated difference in the distribution of the patterns
except forR_1D (P=0.039). Using Aigbogun et al.'s classification, the distribution of the patterns (L1, W1,A1,AL,
AW, and LW) and symmetricity (CS, PS, PAS, with no CAS) was not significantly different (P>0.05). In conclusion,
the observed distributional differences in certain patterns between males and females is not an indication of sexual
dimorphism, but simply variations. Therefore, to establish dimorphism, group-categorising model must prove at
least 75% accuracy for sex discrimination.
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INTRODUCTION

When Purkinje' (proponent of the first classification)
and Herschel * studied fingerprint patterns, it was
basically for its anatomical features such as specificity,
development, and structure;** however, it was later
discovered that the observed ridging of the finger had
unique properties, which were combined in different
ways and degrees. These features drew attention to the
scientific thinking that the patterns can explain
differences in temperament, constitution, age, sex, or
even family and race.’

Galton,” Henry," FBI,” van Mensvoort' and recently
Aigbogun et al”’ introduced diverse classification of
finger friction ridges to address anthropological
problems, identify diversity, establish linkages between
the simplest diversity in a population—sex and to
complexity in populations—races, evaluate its
relationship to diseases and genetic predisposition, as
well as estimate heritability.’

Establishing sex is a step towards completing the
biological profile of an individual; thus,
researchers'"'*"*"* have attempted to identify the
sexual dimorphic patterns in finger friction ridges
(dermatoglyphics) using the different classifications.

Despite the wvast application of the different
classification, their findings have remained
inconsistent. This study was therefore carried out to
evaluated the finger friction ridge distribution in a
simple population, using Galton's’ classification and
the novel classification by Aigbogun et al.;” with the
aim of validating the assumption of sexual dimorphism
in dermatoglyphics.

MATERIALSAND METHODS

Ethical considerations

Ethical clearance was obtained from the University
Ethics Committee of the Post Graduate School after
scrutiny by the Departmental Post Graduate board.
Written informed consent was obtained from each
family and individual participant after a clear
explanation of the research purpose. All statutory and
regulatory requirement for the use of humans for
experimentation as stated in the “Nuremberg Code” of
1947,"' Helsinki's declaration of 1964," and Belmont
reportof 1964."""*

Research Design

A cross-sectional analytical study was used to validate
the application of the classifications in identifying sex
associated distribution and differences (Fig. 1). This
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research design is characterised by three (3) distinctive
features: no time dimension; the need to rely on
difference(s) rather than change(s) following
intervention; and, selection of groups based on
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differences that exist (male, female; disorder or normal;
healthy or unhealthy) rather than random allocation.”"*
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Figure 1: Cross-sectional research design for the study

Sample size and sampling technique

One hundred (100) students made up the sample size
and the subjects were obtained through a modified
stratified cluster random sampling. Four (4) students (2
males and 2 females) were randomly selected from
clusters (10 faculties comprising of 46 departments) in
Abuja, Delta, and Choba campuses of University of
Port Harcourt. The 46 departments produced a total of
184 students, and the required 100 samples were
randomly selected using sequence generation in Excel
2016 sheet.

Figure 2: Hp Scanjet 300 flatbed scanner with USB connection to the laptop as power source™

Data collection using Hp Scanjet 300 flatbed

Digital dermatoglyphic details were obtained using Hp
Scanjet 300 flatbed, which has a scanning resolution of
4800x4800 dpi resolutions (Fig. 2). The
dermatoglyphic characteristics were obtained using the
protocol described by Oghenemavwe and Osaat”™; with
modifications by Aigbogun et al.** This study only
utilised the qualitative dermatoglyphic patterns.
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Classification pattern for finger friction ridges

The study utilised summarized classifications by Galton' and Aigbogun ez al.® (Fig. 3).
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Figure 3: Finger pattern combinations and indications [Summarized version of Aigbogun et al.” classification]

Data analysis

The data were analysed using Statistical Package for
Social Science (SPSS Version 23; IBM® Armonk, New
York), and Minitab” 2017 (version 18.1) at 95%
confidence level (P<0.05 was taken to be significant).
Descriptive statistics were used to appropriately
categorise demographics, frequency, and distribution
of the patterns. Fisher's exact (Chi-square) test” was
used to evaluate sex-associated trends and pattern
distribution.

RESULTS

Using the classical classification,’ the distribution of
the fingerprint patterns on the thumb (1D) of both hands
of males and females showed that the predominant
pattern was whorl (Male [M], 69.4% right [R] and
65.3% left [L]; Female [F], R=59.6% and L=55.8%),
followed by loops (R & L=22.4%) for males and arches
for female (R=26.9%, L=28.8%). The distributional
difference was significant between males and female
for the R-1D () 4, =6.500, P=0.039), but not the L-1D
(Xz[dH] =4.393, P=0.111). The distribution patterns on
the index finger (2D) of both hands in Table 1, males
had equal distribution of whorl and loop fingerprint
patterns on the R-2D (38.8%) and the L-2D had higher
frequency of whorl (44.9%), followed by loops
(34.7%), while for females, whorl pattern
predominated both digits (R=42.3%; L=44.9%),
followed by loop on both digits (R=40.4%; L=34.7%).
The distribution on both R- & L-2D were not
significantly associated with sex (R; xz[dH] =0.431,
P=0.806), but not the L-1D ()4, =0.009, P=0.995).
The fingerprint distribution on the middle finger (3D)
of both hands of males and females were as follows;
males and females were predominantly loop on both
digits (M, R=61.2% and L=65.3%; F, 57.7% [R & L]),
followed by whorl (R & L=26.5%) for males and
(R=26.9%, L=28.8%) for females (R=25.0%,

L=28.8%). There were no association in the
distribution between males and female for the both
digits (R-32D; i 4 =0.511, P=0.774 and L-3D; e,
=0.937, P=0.626). The distribution of the fingerprint
pattern on the ring finger (2D) of both hands is
presented in Table 1. The predominant patterns were
whorl (51.0%) the right and loops (65.3%) on the left
for males, followed by loops (46.9%) and whorls
(34.7%) on the R & L respectively. For females, the
loop was predominant for both R (65.4%) and L
(61.5%) followed by whorl (R and L= 30.8%). No
significant sex-associated difference in distribution
was observed (R; i ,=4.346, P=0.114), but not the L-
ID (3 s =3.945, P=0.139). The distribution of the
fingerprint patterns on the little finger (5D) of both
hands showed that both males and females were
predominantly loop (M, 83.7% [R] and [L]; F, 90.4%
[R] and 88.5% [L]), followed by whorl (M, R &
L=16.3%; F, R=5.8% and L=9.6%). The distributional
difference was significant between males and females
for the R-5D (i 4,,=4.597, P=0.100), but not the L-1D
(O e =1.892, P=0.388) (Table 1).
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Table 1: Pattern distribution in males and females using Galton
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5 . . ..
Pl Classification and test of association

Right fingers pattern Left fingers patter n
Arch Loop Whorl Arch Loop Whorl
Finger / M ik M ik M E M ik M I8l M F
Sex (=49 (n=51 (=49 (n=51 (n=49 (n=51 | (=49 (n=51 (n=49 (n=51 (n=49 o
) ) ) ) ) ) ) ) ) ) )
Thumb 4 14 11 7 34 31 6 15 11 8 32 29
(1D) (82) (269) (224) (13.5) (69.4) (59.6) | (12.2) (28.8) (22.4) (154) (65.3) (55.8)
18 (17.8) 18 (17.8) 65 (64.4) 21(20.8) 19 (18.8) 61 (60.4)
)\ilﬂ:) 6.50 (0.039) 4.393 (0.111)
Index 11 9 19 21 19 22 10 11 17 18 22 23
(2D) (22.4) (17.3) (38.8) (40.4) (38.8) (423) | (20.4) (21.2) (347) (346) (449 (442
20 (19.8) 40 (39.6) 41 (40.6) 21 (20.8) 35(34.7) 45 (44.6)
12 (p-
Calun) 0.431 (0.806) 0.995 (0.009)
Middle 6 9 30 30 13 13 4 7 32 30 13 15
(3D) (12.2) (17.3) (61.2) (57.7) (26.5) (25.0) | (8.2) (13.5) (65.3) (57.7) (26.5) (28.8)
15 (14.9) 60 (59.4) 26 (25.7) 11 (10.9) 62 (61.4) 28 (27.7)
)Vfil(ull‘) 0.511 (0.774) 0.937 (0.626)
Ring 1 2 23 34 25 16 0 4 32 32 17 16
(4D) (2.0) (3.8) (46.9) (654) (51.0) (30.8) | (0) (7.7) (653) (61.5) (34.7) (30.8)
3(3.0) 57 (56.4) 41 (40.6) 4 (4.0) 64 (63.4) 33(32.7)
?Vf;g;‘) 4346 (0.114) 3.945 (0.139)
Little 0 2 41 47 8 3 0 1 41 46 8 5
(2D) ©0)  (38) (83.7) (90.4) (163) (5.8) | (0) (190 (83.7) (885) (16.3) (9.6
2(2.0) 88 (87.1) 11 (10.9) 1(1.0) 87 (86.1) 13 (12.3)
)Vfilflpe') 4,597 (0.10) 1.892 (0.388)

Note: X° =Chi-square, n=distribution, M=Male, F=Female

Using the new classification,” the pattern type
distribution observed when corresponding digits were
evaluated is presented in Table 2. The outcome of the
distributions was as follows: For 1D, W1(53.5%) >
A1(14.9%) > L1(9.9%); in males, W1(57.1%) >
L1(14.3%) > A1(6.1%) and females, W1(50.0%) >
A1(23.1%) > L1(5.8%). For 2D, W1(33.7%) >
L1(23.8%) > A1(14.9%); in male, W1(36.7%) >
L1(24.5%) > A1(14.3%) and females, W1(30.8%) >
L1(23.1) > Al1(15.4%). For 3D, L1(51.5%) >

W1(22.4%) > A1(6.1%); in males, L1(55.1%) >
L1(22.4%) > A1(6.1%) and females, L1(55.1%) >
W1(21.4%) > Al1(6.1%). For 4D, L1(47.5%) >
L1(22.4%) > A1(1.0%); for males, L1(53.8%) >
W1(25.0%) > A1(1.9%) and females, L1(53.8%) >
W1(25.0%) > Al1(1.9%). For 5D, L1(79.6%) >
W1(12.2%) > A1(1.0%), in males L1(53.8%) >
W1(25.0%) > A1(1.9%) and females, L1(53.8%) >
W1(25.0%)>A1(1.9%).
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Table 2: Pattern type distribution using the new classification by Aigbogun et al.” and test of association

ot 1D (Thumb) 2D (Index) 3D (Middle) 4D (Ring) 5D (Little)
attern M%)  F%) M%)  FC) M%)  F®%) M%)  F%) M%)  F%)
Al 3(6.1) 1223.1) 7(143) 8(154) 3(6.1)  5(9.6) ; 1(1.9) - 12)
ARCH A2  1(2.0) ; 482)  1(1.9) - 1(1.9) - - ; -
A3 - 2(3.8) - - 36.1) 358 120 1(1.9) : 12)
N/A P=0.194 N/A N/A N/A
L1 7(143)  3(5.8) 12(24.5) 12(23.1) 27(55.1) 25(48.1) 20(40.8) 28(53.8) 39(89.8) 34(66.7)
LOOP L2 3(6.1) 358 482 7(13.5) 24.1)  3(5.8) 14(28.6) 6(11.5) 24.1)  4(7.8)
L3 120) 1(1.9 361 238 120 2038) - 3(5.8) ; ;
P=0.688 P=0.631 P=0.737 N/A P=0.343
W1 28(57.1) 26(50.0) 18(36.7) 16(30.8) 11(22.4) 11(21.2) 14 (28.6) (21;0) 3(6.1)  9(17.6)
WHORL wy  482) 3(58) 1(2.0) 509.6) 2@.1)  2(3.8) ; ; ; 2(3.9)
W3 241 2(3.8) - 1(1.9) ; - - ; : -
P=0.961 N/A P=0.993 N/A N/A

Note: R=Right, L=Left, M=Male, F=Female,

Whorl; RW, LW (W1), RW, LL (W2), RW, LA (W2)

Loop; RL, LL (L1), RL, LA (L2), RL, LW (L3)
Arch; RA, LA (A1); RA, LL (42), RA, LW (43)

The pattern symmetricity and asymmetricity in the distributions in males and females were presented in Fig. 4.
Complete symmetry (CS) was generally the same by frequency (4 each; total =8 [7.9%]), but not by proportion (CS;
M=8.2%, F=7.7%), while partial symmetry (PS) was 30.6% in males and 26.9% in females, while partial
asymmetry (PAS) was 61.2% and 65.4% in males and females respectively. The distribution was without sexual
preference () 4, =0.192, P=0.907). The pattern symmetricity and asymmetricity for the 1D-5D in Table 3 showed
slight difference in proportions for males and females; 1D (77.6% and 78.8% symmetricity, and 22.4% and 21.2%
asymmetricity for males and females respectively), 2D (75.5% and 69.2% symmetry and 24.5% of males and
30.8% asymmetricity in males and females respectively), 3D had 83.7% and 78.8% symmetricity, with 16.3% and
21.2% asymmetricity in males and females respectively. The symmetry observed for 4D was 69.4% and 80.8%,
while asymmetry was 30.6% and 19.2% in males and females respectively. 5D symmetricity was observed in 91.8%
and 94.2% of males and female and asymmetry in 8.2% of males and 5.8% of females. No sex-associated

distributional difference was observed for all digits (D1-D5); 1D (3’

12=0.025, P=0.875), 2D ()’yyr, =0.496,

P=0.481), 3D (){ ,,=0.385, P=0.535), 4D (i’ 5=1.755, P=0.185), and 5D (i, =0.2444, P=0.636).

Female Male

Pattern = CS5-A Pattern = CS-L

Pattern = CS-W

Sex
40 [ Female
B Male
20
-
=
= —_— 0
3 Pattern = PAS Pattern = PS Female Male
40
Pattern distnbution AssoCiation test
Sex CS(%) PAS(%) PS(%) X' .. Pvalue
20 14 Maie 482 10 161.2) 15(30.6 oy 0907
— Female 4(7.7) 34(65.4) 1apegy M9
J Total B(79) 64(634) 290287
0 L

Female Male

Figure 4: Pattern distribution in male and female population (CS; complete symmetry and asymmetry, PS;

partial symmetry; PAS; partial asymmetry, A, arch, L, loop, W; whorl)
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Table 3: The pattern symmetry and asymmetry on corresponding digits in males and females and test of association

PATTERN S Distribution Chi-square analysis
ex
Symmetrical Asymmetrical Df X P-value  Inference
Male (%) 38 (77.6) 11(22.4)
2 0.025 0.875 NS
(Ell‘f‘f}’) Female (%) 41 (78.8) 11(21.2)
Total (%) 79 (78.2) 22 (21.8)
Male (% 37(75.5 12 (24.5
Index 2o (75.5) (24.5) 2 0496 0481 NS
(R2-L2) Female (%) 36 (69.2) 16 (30.8)
Total (%) 73 (72.3) 28 (27.7)
Male (9 41 (83.7 8(16.3
Middle ale (%) (83.7) (16.3) 2 0385 0535 NS
(R3-L3) Female (%) 41 (78.8) 11(21.2)
Total (%) 82 (78.8) 19 (18.8)
) Male (%) 34 (69.4) 15 (30.6)
Ring o 2 1.755 0.185 NS
(R4-L4) Female (%) 42 (80.8) 10 (19.2)
Total (%) 76 (75.2) 25 (24.8)
Male (%) 45 (91.8) 4(8.2)
Little 0 0.244 0.636 NS
(R5-L5) Female (%) 49 (94.2) 3(5.8)
Total (%) 94 (93.1) 7 (6.9)

Note: NS—=Not significant

In Table 4, the laterality of the fingerprint distribution was recategorized into symmetrical or asymmetrical and the
result showed that males exhibited 40.8% symmetricity while females exhibited 34.6% symmetricity. Males
exhibited 59.2% asymmetricity while females exhibited 62.4% asymmetricity; the difference in the distribution

was without sex preference (xz[dfzz] =0.413,P=0.52).

Table 4: The pattern symmetry and asymmetry on all digits in males and females and test of association

TYPE (1D-5D)

Chi-square analysis

Sex
s! AS4 Df b'e P-value Inference
Male (%) 20 (40.8) 29 (59.2)
2 0.413 0.520 NS
Female (%) 18 (34.6) 34 (65.4)
Total (%) 38 (37.6) 63 (62.4)

Note: X’= Chi-square, NS=Not Significant

S'=Symmetricalin all 5 fingers

AS,=Asymmetrical in any finger
A'=Asymmetrical in all 5 fingers (0% in both sexes)

DISCUSSION

The present study evaluated the distribution and
combination of finger dermatoglyphic patterns using
Galton's’ and Aigbogun et al's’ Classification a novel
classification technique in other to evaluate the extent
of sex influence on patterns distribution on the fingers,
their symmetricity and asymmetricity on

corresponding digits and the entire fingers. In this
study, using the classical classification,” loop (L)
pattern was observed to be the predominant fingerprint,
followed by whorl (W) and then arch (A); although not
entirely, as observed on the left index finger which had
more arch patterns. Similar findings have been reported
by Eboh,” George and Yassa,'* and Ujaddughe et al.;*
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as they reported a higher proportion of loops and arches
on the left fingers, while whorl was more on the right.
The difference in the distribution of the patterns in
males and females was only significant for the right
thumb (R_1D), which presented with a higher
frequency of arch in females and loop in males;
however, the distribution in other fingers (R & L) were
without sexual preference. The finding of a high
frequency of arch in female was in line with the
findings by Ekanem e al.," Prateek and Keerthi," and
Eboh,"” but contrary to a recent finding by George and
Yassa." Using the new classification,” certain
combination patterns (A2 [4D and 5D], A3 [2D], L3
[5D], W2 [4D], W3 [3D, 4D and 5D]) were absent in
both males and females, while the represented patterns
did not follow any trend suggestive of sexual influence.
The pattern symmetry and asymmetry using the new
classification revealed that males and females had a
greater occurrence of whorl on the thumb (1D) and
index finger (2D) of both hands while arch was the least
exhibited pattern. The study found out that loops had
greater occurrence on the middle (3D,) ring (4D), and
little (5D) fingers of both hands of males and females,
while arch pattern occurred least. Comparatively, on
the first digit, whorl had the greater occurrence on both
hands (symmetricity), while arche and loop showed a
lower frequency of symmetry and the possibility that
asymmetry was present in all patterns on the first digit
was low. The distribution of patterns in populations
have been observed to be diverse, ™" and under
certain situations, such as sampling method and the
population under study, the pattern frequency could
change. Additionally, a greater symmetric occurrence
of whorls was observed on 2D of both males and
females, while arch had the least occurrence. The
asymmetric possibilities of loop patterns were obvious
in females when compared to males, but generally, the
asymmetric occurrence of all the patterns was low. For
the 3D, 4D, and 5D, loop exhibited greater occurrence
of symmetry on both hands of males and females. The
occurrence of symmetry was greatly observed on the
5D; with whorls and arches having lower frequencies.

When the hands (all digits) were observed using the
four-pattern classification; complete symmetry (CS),
partial symmetry (PS), complete asymmetry (CAS)
and partial asymmetry (PAS), the study observed that
no individual presented with complete asymmetry,
which is defined by complete difference finger friction
ridge pattern in the corresponding fingers of all digits.
This finding opens a new dimension of investigation in
clinical, forensic and physical anthropology; with a
baseline question of can a population display complete
asymmetry and if such exists what are their uniqueness.
Generally, this study observed that the digits exhibit
symmetry and asymmetry, but with a greater frequency
of asymmetry. The pattern distribution remained
indifferent between males and females and this has
been reported by Eboh et al.,” George and Yassa,"
Ujaddughe et al.,” and Osunwoke et al.” for the for the
Urhobo, Ikwerre, and Esan ethnic groups and
Egyptians respectively. For the fact that a finger or two

showed significant variation in distribution between
males and females does not imply the existence of
sexual dimorphism. Therefore, to establish the
scientific assumption, “Discriminant Analysis” must
provide at least 75% group categorisation for
anthropological purposes™” and 90% for medicolegal
purposes.™****"** Additionally, most genetic studies of
dermatoglyphics™*****" have not reported any sex-
associations in its transmission from parents to
offspring and therefore it would be safe to remain
within the scientific assumption that they are indeed
transmitted, while silently putting aside the sexual
dimorphic assumptions.

CONCLUSION

The fact that certain patterns types and combinations
exhibit sex-associated distributional differences is not
suggestive or indicative of sexual dimorphism, but
simple pattern variations; therefore, in order to
establish sexual dimorphism, classification models
must prove that the predicting variables can achieve at
least 75% accuracy for sex discrimination.

RECOMMENDATION

There is need for extensive investigation into the
implication of the new classification technique; so as to
establish the significance of these patterns in
anthropological studies.
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