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ABNTRACT

The  study of dermatoglyphics is hecoming imerestingly applicd in determining o number of
medical and pyschalogical traits like diabetes mellitus, genetic disorders, psvehosis and many other elinical
conditions in man. This dermatoglyphic study was conducted on 420 subjeers anales n= 210 and feniles
n= 21t helonging to the Hausa cthnic group of Nigeria. Finger prints were obtained following standard
procedures using ink and finger pring questionnaires. The results showed i frequeney of 29.74% for 6,624
forarch and 0F63.59% for loop. The pattern intensity index showed a higher value in males 12,62 than in the
females 1,99, The Dankemeijer’s index was higher in females, 31.67 than in males 13, 10, The Furuhata's
inden was stightly - high in females 47.87 than in the  males 45.75, This is due 1o the abnormally high
frequency of radial loops in the females. Ridge counting was done for cach finger ol 150 males and 150
females and the overall sum of ten fingers was obtained. The ol mean ridge count showed statistically
significant difference (male=101.84 +3.17. females =97.38+3.72, (=1 1. 18. P00 The right hands
were found w possess higher ridge counts than the leftin 2 out of § fingers in males and 3 outof 5 fingers in
lemales (p < 0.0 ), Hausa females showed a higher difference in right hand than 1Taosa males in ridge count
and a radically higher frequency ol whorl pattern. this may be a signal 1o higher incidence ol breast cancer.

which needs further sudies for verification.

Dermatoglyphic the study of finger prints
have been of the one of the variation that man
noticed and applied in sale, but was only

established as a science with the publication of

purkinje’s thesis in 1823 (Gyenis. 2000).
dermatoglyphics has  found —application  in
establishing  ethnic dilference (Harich et al..
2002y genetic in heritance, and  population
studies Harich et al. 2002 Karmakar et al. 2000)

Studies have implicated relationship of

linger print patterns and ridge counts with
certain medical disorders e.g. Obesity (Regoly-
Merei et al.. 1982) Psychosis (Gyenis et al ..
1990: Saha et al. 2003), and breast cancer
(Selizer et al. 1990), rheumatoid arthritis (Roopa
et al. 2003). Congenital wlapus equinovarus
(Kulkarni et al. 2000). carcinoma ol the cervix
(Inamdar et al. 20006). chromosomal anomalics
anomalies leading o genetic  disorders and
congenital birth defects (Woolfl and - Gianas.
19706: Balgir and Mitra. 1980), sexual orientation
i man (Hall and Kimura, 1994, Hall. 1999). It
has also been recentdy Tinked o the fact that
differences in finger prints on the right and left
hands o indicate developmental disturbances
resulting in fluctuation  asymmetry  (Babler,
[990:  Moller. and Swaddle. 1997: Burton et
A1:2003: Benderhiogiu and Nelson, 2004).

This  study  conducted amaong the
IHausa.ethnic group of Nigeria, was carried out

in order o established . and to see irthere is a ses
difference inthe finger prints of the Hausas.

MATERIALS AND METHODS

The fingerprint patterns were obtained
from 420 subjects (males n=210 und females
n=210) of Hausa origin (mean age 23.061. The
subjects were exclusively  of Hausa origin and
every care was lken not o include relaed
subjects in the surgery . The materials used in this
research were duplicating ink. rectangular glass
slide which served as a roller wo spread the ink. a
square picee of gluss which was used as the
inking plate and a fingerprint questionnaire
which served as the fingerprint card.

The fingerprint questionnaire was placed
on a horizontal'surface along with the inking
plate. A small daub ol ink was placed on the
inking plate and thoroughly rolled until a veny
thin film covered the entive surluce. The subject
stood in front ol and at forcarms length from the
inking - plate and the side of the bulb of the linger
was placed on the inking plate and rolled (o the
other side until it faced the opposite direetion,
this was reported on the  fingerprint
questionnaire. Ridge counting was made by the
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methods of (Cummins and Midlo. 19a1) and
(Sheaum and Alter. 19901 on all ten lingers of
subjects of 150 male and 150 female subjects that
the ridges were clear forcounting.,

-

Statistical Analysis
Data were presented as mean £ standard

deviation (SO, frequensy ol fingerprints pattern
were caledlated onthe hasis o pereentages.
Difference hetween males wnd lemales ridge
count, and right and lelt fingers were evaluated
using the student’s t-test. Difference of ridge
counts among different fingers of the same hand
were tested  using one way analysis of variation
and significant difference was peg at P<(.05.
“SigmaStat 2.0 for Windows (Systat Inc., Paint
Richmond.CA) was used for the statistical
analyses,

RESULTS

The frequency of linger print pacern and the
dermatoglyphic indices are presented in
Table 1. Males and females only tend o have
close [requency in whorl pater, but showed
marked differences in loop (radial and ulna) and
arch patern, with females having higher values
in radial loop and arch patterns.  In the indices
females had lower values which are closer (o
males in pattern intensity index and Furuhata’s
index  But a higher value, which is far greater
than the calculated male values. in Dankmeijer’s
index. : z

Tahle 2 shows the mean values of ridge
counts in the right and left digits in both sexes.

Differences in mean ridge counts within digits of
the same hand were also evaluated and showed
statistical (P<0.001), The dilference in mean
ridge counts of vight and feft hand digits were
also tested in both sexes three lingers Fail to show
any significant difference (in male digits 11, 1V
and N oand in females digits 1V and V). Mean
total ridge count of males (101,84 43,17 were
higher than and females (97,8343, 720 1= 11,18
and P<0,001 (see g, 1.

The mean ridge count of fingers in the
shows a descending order in counts 1IV> V>
1> HI> 11 on both hands, a similar patern was
seen was also ohserved in left hand in (he males
but the right showed a litde variation (I > 1V >+
Vo> L > 1 In both males and females the
sceond digit possessed the fowest ridge counts
(sce Tahle 2).

DISCUSSION AND CONCLUSION

The percentage of finger print pattern
ohserved in this study closely cquates with
arlier reports in the Tghos (Ighibi et al., 1995;
Olorundmi. 1995). especially in loop and whorl
pattern the difference being the frequency ol
arch (0.62%) that radially lower than the ones

report for the Tghos (12.50% ) and the Yorubas

(10.50%). This value in the Hausa is closer to the
reports of Cummins and Midlo (19601 in the
American Negros wha reported the (frequencey ol
7.00%. The Hausa reults show o consistent
dermatoglyphics alfinity with the reports of the
Negros populations. When compared with reults
from Asia (Tiwari and Chattopadhyay. 1968)
and Australian Aborigines (Rao.1972) there is a

Table 1: Frequency of pattern and indices of Hausa méll(-:S and females (n = 210 for both

sexes)

-Frequency of pattern types _ ; :::_let;esg?y Dan;:’n;:)i;i e Fuir‘:l:;;l;ass
W UL RL A index
Male 3005 5834  7.56. 395 262, 1310 4575
Female  29.33 3841 2286 929 1199 - 31.67 47.87
M+F 2974 4838 15.21 6.62 12:13 22.26 46.77
37 '
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Table 2: Mean ridge counts of right and left fingers in males and females Hausa subjects (n = 150

in both sexes), subjécted Student t-test and one way ANOVA.

Side Digits Male Female t P
Mean £ SD Mean * SD
Right I 1225 £ 0.56" 10.24 £ 0.52 3221 <0.001
{ '8.66 + 0.40" 8.52 4 0,457 285 0.005
11 9.05  0.36° 8.69 +0.37° 8.54  <0.001
A% 11.51 +0.38¢ 11.41 4 0.39" 225  0.025
\ 10.78 £ 0.36° 10.62 £ 0.36° 3.85  <0.001
F = 2059.81 F = 1526.91
P <0.001 P <0.001
Left I 10.32 £0.52° 9.42 +(.79' 11.66 <0.001
I 8.09 + 0.40° 8.08 + 0.462 020 084
i 9.02 + 0.44° 9.01 £ 0.42° 0.20 0.84
v 11.43%0.38° 11.40 £0.43 0.64 0.52
\Y, 10.73 + 0.35¢ 10.62 £0.36° 2.44 0.02
F = 1327.50 F=859.48
P <0.001 P <0.001

The means of ridge counts in all fingers are statistically different from one another at P<0.05

The t and P values of mean ridge counts between left and right fingers
Males - _ Females

=10.62 P <0.001
=837 P <0.001

a=1=3093 P <0.00l :
t
t=-700  P<000l
t
{

|
b=t=1234 P <0.00 3
=t=0.65 P=0.52 ! 3
d=t=1.82 P=007 4
e=t=122 P=022 5

t=0.21 P=02383
=0.00 P=1.00

38
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Flg. 1: Mean total ridge count In males and females Hausa ethnic group,

Errar bars Indicate standard deviation, * P < 0,001

dramatic difference in the frequency of arch
patterns because these populations showed very
low arch frequencies typically below 2% . but
again closer that of the Luropean populations
(lolt. 1962 Gualdi-Russo et al., 1982), which
further validates that finger print are genctically
determined (Holt, 1968: Blaber. 1991; Kulkarni
ctal .. 20000,

A pattern intensity index (PH) of 11,79 1s
lower in the Yorubas than in the Hausa. The
mean ridge counts in the males and females

. Damkneijers index was 42.73) in female was
higher than in the males 31.35). Thse results are
much higher than the Hausa index, Furuhata’s
indey in the males was 40,74 and 41.05 in the

females. This result is slightly higher than that of

the Hausa males and slightdy Jower than in Hausa
female councerparts.

The PH was found o be 12,62 in males
and 11,99 in females which is higher than those
reported Tor other Negroes (Igbighi et al. 1994)
which was [1.74 for Yoruba male and 11.30 for
the Yoruba females. That of the Tghos was 11,03
for the males and 11916 tor females. The Plls
are fow compared with those of the Mongoloids
because the Hausa popuilation had less dicentric
Whorls than in most Mongoloid populations.

The Tibetans with high PH ol 15.28 (el
essentially within the mongoloid range ¢ Tiwari
and Chattopadhyay. 1968). The Jivaro Indians
had whigh PITCLAT7T inmaldes: 13.07 in females)
(Sunderlan and Rayman. '968). Which el
within the range  opical  of various  other

39

Amerindian  groups  (Cummins  and - Midlo.
19a01). These include Chilean indians (13.00).
Middle  American Indians (13.45) and  the
Piskimos (14.05). European levels were Tound o
be lighty Tower than these levels.

Generally . females show a0 higher
(requency ol wrehes than males and  usually
fewer whorls (Dankmeijer, 1938: Cammins and
Midlo. 19a1: Holt. 1968). This accounts for the
higher Dankmeijers index of 31.67 in females
and lower 13,10 in males observed. Furahata’s
index was found to he higher in females due 1o
uncommonly high freueney ol radial loop in the
females as compared (o the corresponding
[requency ol radial loops in males.

As for the ridge count the highest
average value in both sexes was obtained on
finger 1\ of hoth hands which was strongly
related o the high frequency ol large dicentric
whorls on these fingers. It was higher for the
right than for the left because right digits
typically present a large number of whorls than
the left (Cooke, 1962).

On all the fingers the ridge count Wi
found to he higher in males as was expected [rom
the higher PH. The mean total ridge count was
TO1.84 in males and 97,38 in females. This was
due 1o the presence of more whorls  and farge
sized loops in males than in females as reported
by (Rao. 1972) and the male fingers are hroader
than those of the females. This accounts for.the
higher ridge count in the males.

The interesting lindings Irom this study
are the discovery that Flausa females have a very
high frequency of whorls pauern. The higher
percentage  of  whorls in Haosa females
predisposes them (o higher risk of developing
hreast cancer as reported by (Selizer etal. 19901,
The level of difference hetween right and lelt
finger print counts is higher in Hausa females
than the males, which implics that there may be
more of embrvological  disturbance in females
than males (Blaber. 1991 NMoller and swaddle.
1997: Burten ¢t al. 2003: Beaderlioglha and
Nelson. 20044).

REFERENCES
Halgir R S Mita 8 S o980, Congenital eletthp
and eleh palate amoniatios: o dermaogiphic wdy - dounal
ol postaraduiaie Medicine, 3201823 '

©Analnm1‘cal Society of Southsouth and Southeastern Nigeria in African Journals Online: httptiwww.ajol.info, African Index Medicus: http://indexmedicus.afro.who.int/journal



L .
Digital Dr-rrmrmg{_\'pft.f’:s of the Hausa Ethnic Group of Nigeria

Benderlioglu Z, Sciulli PW, Nelson R J (2004).
Fluctuating asymmetry predicts human reactive

ageression. American Journal of human Biology, 16:458-.

469,

Blabber W I (1991). Embryologic developmentof
epidermal ridge and their configuration. Birth Defects
Original Articles Series. 27(2) 95-112.

Burton C, Stevenson J C. Williams D C, lwt.rﬁnn.
P M. Mahoney E R, Trimble I E (2003). Attention -
deficit disorder hyperactivity disorder (AD/HD) and
Muctuating asymmetry (FA) in a college sample: and
enploratory study. American ]umnal of Human Biology,
15:601-019.

Commins H, Midlo C (1961). Finger prints palms
and soles : An introduction to Dermatoglyphics. Dover
publications, New yoke.

Dankmeijer J (1947). Fingerprint of African
Pigmics and Negroes.  American  Journal of physical
Anthrapology, 5:255-484.

Gualdi-Russo, E. Zannotti M, Cenni S (1982).
Digital dermatoghlyphic in lHalians. Human biology.
54:373-386.

Gyenis Go Hidegh A, Petho B ¢1990)
Dermatoglyphics in Hungarian schizophrenic patienis. In

BDurham N M. CC. Trends in Dermatoglyphic
Rescarch. Kluver Academic Publishers. Dordrecht.

Gaenis G 2nom \ short history and some resulis
o the dernitoglyphic studies in hungary . Acta Biologica
Sseeediensis, 440l-4 135-138,

Mall 3 A, Kimura D (19941, Dermatoglyphic
asvimeny and sexual orienttion inomen. Behavioral
Neuroscicnee, HUS. 1203-1200.

Hall L S (1999). Dermatoglyphic analysis of

manazveatic twins discardant for sexual orientation. Ann ‘

Anbor. ML UM Dissertation Services,

Marich N, Estehan [ Chalih AL Moral PP o20nl),
Dermatoglyphic characterizaion ol Berbers  from
Muroeea: quatitative and Quantitaive digital and palm
data. Annals of Human Biology. 39:442-456.

Holt S B (1968). The Genetics pf dermal ridge.
Chartes CT Hinois.

lebibi P S. Agan Ikae B 1 (1994). Palmar and
Jizital dermatoglyphics in two ethnic communities i
Nigeria, West Afvican Journal of Anotamy. 1994: 2:52-56.

Inamdar V-V Vaddva S AL Kulkaemi P, Devarshi,
1 B Kulkarni S, Tungikar § 1. (20061, Dermatoglyphics
in careinoma cervix. Journal of Anatomical Socicty of
Indlia. 55:57-59.

~ Karmakar B, Yakovenko K. Kobyliansky [:
(2006). Mode ol inheritance of dermatoglyphic patier,
intensity index on fingers in five Indian populations: A
comparative study between individual traid and its factor,

American journal of human Biology, 18:377-386.
Kulkarni P R, Gaikwad K K. Inamdar V \,
Devarshi D B, Tungikar S L. Kulkarni § (20006),
Dermatoglyphics in- congenital talipus
equinovarus, Journal of Anatomical Society of India,

55:50-51,
Moller,

AP. And Swaddle, J.P. (1997).

- Asymmetry, ‘developmental stability. and evolution. New.

York:Oxford University Press,

Olorundami. O.A. (1995). Digital

- dermatoglyphics in Yorubas of Nigeria. Unpublished UG

‘Thesis Ahmadu Bello University. Zaria,

Rao, P. L. P. (1972). Sexual variation in the
finger print of Austratian Aborigines. Aua Genel Med
Gamellol, 211:345,

Ravmdranath. R.. Shubah. R., Nagesh. H. V.,
Johnson. 1. And Rajangam. S. (2006) Dermatoglyphies in
rhewmatoid arthritis, Indian Journal of Medical. Scienee.
57:437-441,

Regoly.-Merci. A Bari L. And Pena, M,
(19821, Dermatoglyphic differences in obesity. Hunim
Biology Budapest Y5102,

Saha. S.. Loeseh, DL Chane, B Wellam 1. 12
Saadi L, Fannaso Lo Mowry B and MeGrath . Qonsy,
Directional and Tuctiating asymmenry in finger and a-b

ridee counts in psvehasis: o case-contol study, Bioved
Central Psveharrey 3:3.
Schauman, B, And  Alter. M. (199m,

Dermatoglyphics in Medical Disorders. Springer verlag
New York,

Selzer. M. T, Phuo, C.00 And Fos, KoM,
o dernoglvphices in the idennitication ol women
with or au risk of brease concer. Merican Journal ol
Medical Genetics, 37:482-8._

Sunderland, E. And Ryman. A (1968). PCT
thresholds, Blood factors colaur vission and fingerpring of
Jivaro Indians in Eastern Fevador. American Journal ol
Physical Anthrapology, 23:339,

Tiwari 8. O And Chattopanhyay, PLK. (1908
Finger Dermatoglyphics ol the Tibetans,
Journal of Physical Anthropolagy - 200280206,

Woaoll. C. M and Gianas. AL DL (1970,
Congenital clelt Lip and  Muctuating - dermatoghphic
asymmetry.  American Journal ol Human  Geneties.
2R:400-403,

Americm

(©) Anatomical Society of Southsouth and Southeastern Nigeria in African Journals Online: http:/www.ajol.info, African Index Medicus: http://indexmedicus.afro.who.int/journal



