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ABSTRACT

Finger prints have been shown to be genetically determined, conservative in their evolution, and dif-
ferent between and within population groups. Finger ridges and ridge patterns are highly heritable, dura-
ble, and age-independent human iraits and have been studied as a model quantitative trait in humans for
over 80 years.

This study was conducted 1o determine finger ridge count and pattern among Egyptians and Malay-
sian subjects in order to illicit the differences between them, as well as to determine sex impacts on both
groups.

Four equal groups of 100 persons each were included from Egyptian and Malaysian people of both
sexes. All were healthy and within age range of (18-21) years old. Bilateral digital prints from each one
were obtained by inking procedure. Ridge count per 25mm? is determined fogether with assessment of
ridge pattern type. Statistical analysis was done with references to both sexes in both groups.

Gender based variation in ridge count in both Egyptian and Malaysian subjects were detected, where
males tend to have significantly lesser number of ridges compared to females. 50.5% of males were found
to have a ridge count of 12. Beyond 12 ridges the number of males decreases rapidly and no male was
Sound 10 have more than 15 ridges. On the other hand, no femnales were found to have 10 ridges. There
was a highly statistical difference in ridge density between Egyptian and Malaysian females, and no sta-
tistical difference between Egyptian and Malaysian males. Ridge patterns show significant variation
among both sexes in the included groups. Ulnar loops were significantly greater in females than in males
while in males whorls were significantly greater. Ulnar loops were the predominant ridge pattern among
the Egyptians, while whorls were more common among the Malaysians.
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INTRODUCTION lute identity (Nandy, 2001).

Fingerprints of an individual have been Since 700 AD, the science of finger-
used as one of the vital parts of identifica- prints has been used for the purpose of
tion in both civil and criminal cases be- identification. Chinese used fingerprints
cause of their unique properties of abso-  in official documents since 3000 BC (Rutty
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et al,, 2007). The system was first used in
India in 1858 by Sir William Herschel to
prevent impersonation, but the credit is
given to Sir Francis Galton for having it
systematized for the identification of crim-
inals. His system was officially adopted in
England in 1894, and was further modi-
fied by Sir Edward Henry. Afterwards the
studies have been conducted on finger-
prints mainly their types, classification,
methods of lifting, recording and materi-
als used to develop fingerprints (Subrah-
manyam, 2001).

Through decades of scientific research,
the hand has come to be recognized
as a powerful tool in the diagnosis of
psychological, medical and genetic con-
ditions. It was in 1926 when Cummins
introduced the term “Dermatoglyphics
which refers to the study of the natu-
rally occurring patterns of the surface of
the hands and feet (Blanka and Milton,
1976).

Dermatoglyphic traits have been shown
to be genetically determined and conser-
vative in their evolution and different be-
tween and within population groups es-
tablishing and confirming the historical
relationship between and within popula-
tions (Patrick, 2002).

Development of a fingerprint into the
permanent, unique structure that we see

on our fingertips is not a simple process;
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there are many components and anatomi-
cal changes that go into making it. Around
6-8 weeks after conception the volar pads
(ball like structures that make up the con-
tour of the fetal hand) form; by 10-12
weeks after conception the volar pads be-
gin to recede; around the 13th week skin
ridges appear and take the shape of the re-
ceding volar pad; lastly around the 21st
week after conception the fingerprint pat-
terns are complete (Wertheim and Maceo,
2002).

Holt (1968) reported that total finger
ridge count (TFRC) is the most inheritable
feature in dermatoglyphics. Ridge count is
related to two different timed events; the
timing of the onset of volar pad regression
versus the timing of the onset of primary
ridge formation.

There are three basic fingerprint pat-
terns; arch, loop, and whorl. These pat-
terns can be further classified into tented
arches, plain arches, radial loops, ulnar
loops, plain whorls, central pocket loop
whorl, double loop whorl, and an acciden-
tal whorl. The pattern area is surrounded
by two innermost ridges which start paral-
lel and diverge; these are known as the
type lines. During fingerprint develop-
ment, the ridges form in three distinct lo-
cations on the end joint of the finger and
converge; it is where these three ridge
fields meet that form the delta (Wertheim
and Maceo, 2002).
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The study of palmar, and finger prints
has a primary aim of identifying individu-
als’ sex, race, ethnic differences as well as
serving as a tool in the diagnosis of con-
genital malformations (Penrose, 1967,
Holt, 1968 and Holt, 1975).

AIM OF THE WORK

This study was conducted to determine
finger ridge count and patterns among
Egyptians and Malaysian subjects in order
to clarify the differences between them, as
well as to determine sex impacts on both
groups.

SUBJECTS AND METHODS

The study was conducted on 400 medi-
cal students from faculty of Medicine Cai-
ro University (Egyptians & Malaysians).
Equal groups of males and Females were
allocated. All were healthy & within age
range of 18-21 years. Egyptians were with
Arabian parents and grandparents. Malay-
sians were with Asian Parents and grand-
parents. Informed consents were taken be-
fore participation in the task.

The digital prints were obtained by
inking procedure according to Antonok
(1975) using the following materials:

* An inking pad with black Printer’s

ink.

e Standard cards measuring 8x8 inch-

es (20x20 em) of average durability
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and its surface is slightly glazed.
* A magnifying hand lens.

Steps of the procedure:

* The skin of the hand was cleaned by
alcohol and dried before printing,

* A plain print is made by contact of
the ball of the finger without rotation
of the digit. All ten finger prints are
obtained from each individual.

* The print cards contain all ten inked
digital print impressions of an indi-
vidual.

Then ridge counting is done according
to Mark (1999) method as follows: Epi-
dermal ridges from each finger print were
counted within 5x5mm square drawn in
the upper center of the tip of the finger by
counting the number of ridges transecting
a line of Smm length and the magnifier is
oriented over the print so that, the line
crossing the ridges at right angles and eve-
ry ridge meets or transects the line is
counted. Epidermal ridge counts were not
analyzed within the central core regions
due to the variability of pattern shapes
and the potential problems of recurving
ridges being counted more than once
within these regions, while areas outside
of the central core region do not have this
confounding problem making them more
suitable for ridge density determinations
for this study. The ridge touched or
crossed by the opposite extremity of the
line is the last ridge included in the count.
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Then the mean ridge count (MRC) was
calculated for each subject.

Finally, the ridge pattern of each subject
was determined and described as one of
the basically identified ridge patterns
(Arches, Whorls, Ulnar and Radial loops).

Statistical data analysis:

Data was statistically presented and an-
alyzed using a computer supplied with
SPSS program version 10. One way ANO-
VA test, t- test and Chi square test were
used and the P value was considered sig-
nificant when it was < 0.05 and highly sig-
nificant when it was < 0.005 (Altman,
1991).

Figure (1): The mean ridge count {MRC).

RESULTS

Table (1) & (2) show that the males tend
to have lesser number of ridges compared
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to females. 50.5% of males were found to
have a ridge count of 12/25 mm?. Beyond
12 ridges/25 mm? the number of males
decreases rapidly and no male was found
to have more than 15 ridges/25 mm?2. On
the other hand, no female was found to
have 10 ridges/25 mm?2. The number of
females with 15 ridges/25 mm?2 (57.5%)
was very high as compared to males. The
mean ridge count is 11.89 ridges /25mm?
for males and 14.58 ridges/25mm?2 for fe-
males. There was a highly significant dif-
ference between males and females.

Table (3) & (4) show that there is no sta-
tistically significant difference in ridge
count between Malaysians and Egyptian
subjects. In both groups, the majority of
the personnel have ridge count of 15 ridg-
es/25mm? (28% & 33% respectively),
while the least described count was 10
ridges/25mm?2 (2% & 3% respectively).

Table (5) Shows that fingerprint ridge
count of 12 ridges/25 mm? or less is found
to be more likely of males’ origin in Egyp-
tian subjects and a mean ridge count of 15
ridges/25 mm? is more likely of females’
origin in Egyptian subjects. Fingerprint
mean ridge count of 11 ridges/25 mm? is
found to be more likely to be of males’ ori-
gin in Malaysian subjects and a mean
ridge count of more the 15 ridges/25 mm?
is more likely of females’ origin in Malay-
sian subjects.

Vol. XIX, No.2, July 2011



Abeer Ahmed Zayed, et al...

There was no significant difference in
ridge count between Malaysian and Egyp-
tian males as shown in Table (6). Yet, there
were highly significant differences be-
tween Malaysian and Egyptian females as
shown in Table (7), Malaysian females &
males as shown in Table (8) and Egyptian
females & males as shown in Table (9).

Digital ridge patterns distribution in the
whole studied sample was illustrated in
tables (10, 11 & 12), where wnar loops
were the most predominant pattern
(44.45%) followed by whorls (31.2%), arch-
es (22.6%) and the least were the radial
loops (1.75%). Ulnar loops were highly
manifested in females (51.2%), while in the
males whorls predominate (37.7%) as
shown in Table (10). Also, ulnar loops
were the predominant ridge pattern
among the Egyptian subjects (62.2%),
while whorls were more common among
the Malaysian subjects (50.9%) as shown
in Table (11). Table (12) shows sex impact
on ridge pattern distribution among Ma-
laysians and Egyptians. Whorls predomi-
nate in Malaysian males (67.8%) while in
Malaysian females whorls and ulnar loops
are equally manifested (34%). Ulnar loops
were the commonest among Egyptian
males as well as females (56% & 68.4% re-
spectively).

DISCUSSION
The science of fingerprints or dermato-
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glyphics had acclaimed and reputed as a
basic tool for individualization, particular-
ly in forensic investigations (Adebisi,
2009). Dermatoglyphics is a scientific
method for anthropological, medico legal
and genetic studies. Its genetic profile is
used to study familial inheritance as well
as to diagnose genetic diseases (Igbigbi
and Msamati, 2005).

Many studies have been conducted on
ridge count but, mainly for racial determi-
nation and genetic inheritance of ridge
density. The present study has been con-
ducted to broaden the horizon of ridge
count so as to determine sex variation by
finger print ridge count and pattern in
Egyptian and Malaysian subjects.

In the current study, males tend to have
significantly lesser number of ridges com-
pared to females. 50.5% of males were
found to have 12 ridges/25 mm2, Beyond
12 ridges the number of males decreases
rapidly and no males were found to have
more than 15 ridges. On the other hand,
no females were found to have 10 ridges,
whereas 57.5% of females have 15 ridges.

These results coincide with the results
published by Mark (1999) who stated that
females have greater ridge density than
males with difference of 2.18 ridges/25
mm? among Caucasian groups and 1.71
ridges/25mm? among African & Ameri-
can groups.

Vol. XIX, No.2, July 2011



Abeer Ahmed Zayed, et al...

Acree (1999) explained the phenome-
non as he found that fingerprints of fe-
males tend to have a thinner epidermal
ridge detail compared to those of males.
This would lead to a higher ridge density
in females compared to males.

Bosco etal. (2001) believes that sex chro-
mosomes influence the size of the cells by
controlling its fluid content. The more sex
chromosomes the higher the fluid content
which would result in larger cells that
would form larger pads, which would re-
quire more ridges to cover them. These
larger volar pads may then affect the tim-
ing events set by Holt (1968) in which he
believed played the dominant role in de-
termining total finger ridge count. The
larger the volar pad, perhaps the longer it
would take for regression and thereby giv-
ing the primary ridge formation a longer
time to form ridges, resulting in a higher
ridge count.

The results of the present work showed
that Egyptian females have significantly
higher ridge count than Egyptian males,
where fingerprint ridge number of 12
ridges/25 mm? or less is found to be more
likely of males’ origin in Egyptian subjects
and a mean ridge count of more than 14
ridges/25 mm? is more likely of female or-
igin in Egyptian subjects. The results show
that Malaysian females have significantly
higher ridge count than Malaysian males,
where fingerprint mean ridge count of 11
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ridges/25 mm? or less is found to be
more likely of males’ origin in Malay-
sian subjects and a mean ridge count of
more the 13 ridges /25 mm?2 is more
likely of females’ origin in Malaysian
subjects.

These disparities may be due to genetic
as well as environmental factors as it has
been reported that digital dermatoglyphic
patterns are genetically determined and
influenced by environmental, physical
and topological factors (Nandy, 2001).
This is in line with the work on the der-
matoglyphic variations in five ethno - ge-
ographical cohort for Indian population.
Highly significant variations were found
for total ridge count between North versus
East cohort and East versus West cohort
(Sharma et al., 2008).

As regards frequency of the digital pat-
terns and sex differentiaon obtained
from the studied groups, ulnar foops were
the most predominant pattern (44.45%)
followed by whorls (31.2%), arches
(22.6%), and the least were the radial loop
(1.75%). Ulnar loops were significantly
more in females than in males while in the
males whorls were significantly higher.
These results are in accordance with those
obtained by Badawi et al., (2006) who
found that the ulnar loop type is the most
abundant type. Jaja and Igbigbi (2008) ob-
tained similar results in their work on the
digital and palmar dermatoglyphics of the
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llaw of Southern Nigeria reported that
the ulnar loops are the most prevalent dig-
ital ridge pattern type, followed by
whorls, arches and the least being the ra-
dial loops.

In this study, ulnar loops were the pre-
dominant ridge pattern among the Egyp-
tian groups, while whorls were more com-
mon among the Malaysian groups. The
dominant ridge pattern among Egyptian
population groups were loops in both
males and females, the ulnar loops is the
predominant in females.

A cross sectional study of palmar and
digital patterns randomly on Zimbab-
weans, ulnar loop were the most predomi-
nant digital pattern type in both sexes fol-
lowed by whorls in males and arches in
females (Igbigbi and Msamati, 2002). In a
similar study on Malawian subjects car-
ried out by (Igbigbi and Msamati, 1999)
showed that the arches were the most pre-
dominant digital pattern in both sexes fol-
lowed by radial loops in males and whorls
in females. This is far apart from findings
obtained in the current study reflecting
the racial difference as regards frequency
of the digital patterns.
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CONCLUSION
& RECOMMENDATIONS

The results obtained in this paper
clarify that gender determination may be
a population specific phenomenon in fin-
gerprint recognition. Thus, Combining the
factors of race and gender and under-
standing their effect on fingerprint rec-
ognition systems would be important to
large scale implementers of this tech-
nology. Since fingerprint feature details
are different between males and fe-
males, it would be interesting to create
fingerprint extraction and matching
modules which are customized to each
gender.

Finally, we recommend establishing a
national fingerprinting data base in Egypt.
This will help studying the features of fin-
gerprints in Egyptians as well as enhanc-
ing multiracial comparative studies on a
larger scale.
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Table (1): Sex wise distribution of epidermal ridges count (RC).

RC Males Females
(Ne 200) (Ne 200)
Ne % Ne %
10 10 5 0 0
11 S8 29 3 1.5
12 101 50.5 2 1
13 14 7 28 14
14 10 5 32 16
15 7 3.5 115 S e
16 0 0 20 10
Total 200 100 200 100

Table (2): Range and mean ridge count (MRC) in both males and females.

Parameter Males | Females P value
(Ne 200) (Ne 200)
Mean RC+SD 11.89+1.03 14.58+0.97 0.007 **
Max RC 12 15
Min RC 15 12

**P< 0,005 is highly statistically significant.

SD: Standard Deviation

Table (3): Distribution of Ridge Count among Malaysians versus Egyptians

Malaysians Egyptians
No of Ridges (Ne 200) (Ne 200)

Ne % Ne %

10 4 2 6 3
11 43 21.5 17 8.5
12 40 20 64 32
13 27 13.5 15 75
14 21 10.5 74| 10.5
15 56 28 66 33
16 9 4.5 11 55
Total 200 100 200 100

Mansoura J. Forensic Med, Clin. Toxicol.

100

Vol. XIX, No.2, July 2011



Abeer Ahmed Zayed, et al...
101

Table (4): Range and mean ridge count (MRC) in Malaysians & Egyptians

Parameter Malaysians | Egyptians P
(Ne 200) (Ne 200) value
>0.05)
Mean RC+ SD 13.11+1.69 | 13.35+1.66| 0.1528
Max RC 15 15
Min RC 10 10

SD: Standard Deviation

Table (5) : Sex wise distribution of epidermal ridge count in Malaysians &

Egyptians.
Males % Females%
No of Ridges
Malaysian Egyptian Malaysian Egyptian
(N 100) (N 100) (Ne 100) (Ne 100)
10 4% 6 % 0% 0%
11 41% 17% 2% 0%
12 38% 63% 2% 1%
13 6% 8% 21% 7%
14 6% 4% 15% 17%
15 5% 2% 51% 64%
16 0% 0% 9% 11%
Total 100% 100% 100% 100%

Table (6): Range and mean ridge count (MRC) in Malaysian males & Egyptian

males:
Parameter Malaysian males Egyptian males P value
(X 100) (e 100) (>0.05)
Mean RC+ SD 11.84+].14 11.93+0.91
Max RC 1] 12 0.539
Min RC 10 15

SD: Standard Deviatiou
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Table (7): Range and mean ridge count (MRC) in Malaysian females &
Egyptian females:

Parameter Malaysian females | Egyptian females P value
(Ne 100) (Ne 100)
Mecan RC+SD 14.38+1.10 14.77+0.78
Max RC 15 15 0.0042**
Min RC 11 12

*%p< 0,005 is highly statistically significant.

Table (8): Range and mean ridge count (MRC) in Malaysian females & males.

SD: Standard Deviation

Parameter Malaysian females | Malaysian males P value
(Ne 100) (Ne 100)
Mean RC+ SD 14.38+1.10 11.84+1.14 0.000%*
Max RC 15 11
Min RC 11 10

**P< 0.005 is highly statistically significant.

SD: Standard Deviation

Table (9): Range and mean ridge count (MRC) in Egyptian females & males.

Parameter Egyptian females Egyptian males P value
(N2 100) (N2 100)
Mean RC+ SD 14.77+0.78 11.93+0.91 0.000**
Max RC 15 12
Min RC 12 15
**P< 0,005 is highly statistically significant. SD: Standard Deviation
Table (10): Sex wise distribution of digital ridge patterns.
Ridge pattern Males Females Total
(Ne 200) (Ne 200) (Ne 400)
Whorls 44.8% 17.6% 31.2%
Ulnar loops 37.7% 51.2% 44 .45%
Radial loops 2.7% 0.8% 1.75%
Arches 14.8% 30.4% 22.6%
Total 100 % 100 % 100 %
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Table (11): Distribution of digital ridge patterns among Malaysians & Egyptians.

Ridge pattern Malaysians Egyptians Total
(Ne 200) (Na 200) (Ne 400)

Whorls 50.9% 11.5% 31.2%
Ulnar loops 26.7% 62.2% 44.45%
Radial loops 12% 2.3% 1.75%
Arches 21.2% 24% 22.6%
Total 100% 100% 100 %

Table (12): Gender based ridge patterns distribution among Malaysians & Egyptians.

Males (Ne 200) Females (Ne 200)

Ridge pattern Total

Malaysians | Egyptians | Malaysians | Egyptians | (N 400)

(Ne 100) (Ne 100) (Ne 100) (N2 100)

Whorls 67.8% 21.8% 34% 1.2% 31.2%
Ulnar loops 19.4% 56% 34% 68.4% | 44.45%
Radial loops 1% 4.4% 1.4% 0.2% 1.75%
Arches 11.8% 17.8% 30.6% 30.2% 22.6%
Total 100% 100% 100% 100% 100 %
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