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ABSTRACT

Introduction: Dermatoglyphic studies have been associated with many physical, behavioural and pathological
traits. Ridge patterns are established early in intrauterine life and serve as effective tools in determining the
development of a particular trait. This study was aimed at finding out whether there exists any dermatoglyphic
patterns that could serve as predictive tools in the early detection of schizophrenia in a Nigerian population.

Materials and Methods: The study was carried out on 100 Nigerians whose parents and grandparents are
Nigerians. They were made up of 50 diagnosed schizophrenic patients (25 males and 25 females) recruited from
the Federal Neuro-Psychiatric Hospital, Uselu, Benin City and 50 healthy controls matched for age and gender.
The palms and digits of the subjects were scanned with an HP scanner and images in jpeg format recorded using
an AutoCAD software version 2010 and the images were analyzed for arches, whorls, loops and ridges counted
with atd angles measured using standard methods.

Results: There was significant increase in loops and decreased in arches in the schizophrenic when compared
with the control groups. Also, observed were significant increase in fingerprint patterns on the right 1% digit of
female schizophrenic patients, 3, 4" and 5% digits on the left side also in female schizophrenics but only on the
4t left digit in male schizophrenics. There was also increase in the mean total finger ridge count (TFRC) in male
schizophrenic patients.

Conclusion: These findings are indicative of dermatoglyphic variability between patients with schizophrenia and
healthy controls and could serve as markers in the prediction of schizophrenia in our studied population.
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INTRODUCTION . . .
o ‘ ) es of fine ridges on fingers, palms and soles,
Association of dermatoglyphics with numerous \yhich are very useful tools in personal identifi-

physical, behavioural, pathological traits have  4tjon and in the determination of paternity. It
been reported in recent years. As the epidermal ;¢ ¢ importance because unlike most human
ridge patterns are established early in intrau-  ir4its it is unaffected by age, and the detailed
terine life, it is considered that it can be an ¢ cture of individual ridges is extremely vari-
effective tool in determining the risk of devel- jpe and are not influenced throughout postna-
opment of a particular trait [1]. tal life by the environment [2]. Once formed,
Dermatoglyphics is the study of pattern traceri- they remain unchanged throughout life except
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for absolute growth [3]. Although they may be
said to be stable after the fourth month, distur-
bances of embryonic growth and development
prior to this time may be reflected in abnormal
pattern types and frequencies.

Palmar creases develop during the 2" and 3™
months of intrauterine life and are not even
influenced by the movements of the hand in
utero [4]. They are of considerable clinical
interest because they are affected by certain
abnormalities of early development including
genetic disorders[5]. Abnormal dermatoglyphic
patterns have been demonstrated in several
non-chromosomal genetic disorders and other
diseases whose etiology may be influenced
directly or indirectly, by genetic inheritance [6,7].

It has also been proven that genetic factors
recognized by dermatoglyphics are responsible
for schizophrenia [3].

Schizophrenia is a major psychiatric illness and
has an incidence of 0.85% in the general popu-
lation [8]. It is characterized by disturbances in
thinking, emotional and volitional faculties in the
presence of clear consciousness and usually
leads to social withdrawal [3].

Structural brain abnormalities such as distortion
of the corpus callosum [9,10], septum cavum
pellucidum [11,12] and congenital malforma-
tions [13,14] are more common in patients with
schizophrenia than in controls. This suggests that
schizophrenia is partially due to impaired neuro
development that might have resulted because
of environmental and genetic factors [15].

The differences in dermal ridge counts tend to
be randomly distributed in both directions, thus
they are distributed with fluctuating asymme-
try. If fluctuating asymmetry is greater than in
normal subjects then this suggests that distur-
bances of foetal development may play some
part in the later development of schizophrenia
[16]. The neuro-developmental hypothesis of
schizophrenia suggests that adverse genetic
load in conjunction with environmental factors
early in foetal life cause disruption of foetal
neural development [17].

One approach to studying neuro-developmen-
tal factors has been to look for neuro-develop-
mental markers in adult schizophrenic patients.
These markers are usually physical characteris

Int J Anat Res 2018, 6(2.1):5114-21. ISSN 2321-4287

tics that are measurable in adults which reflect
abnormal neuro-development processes that
occurred before or shortly after birth. One of such
markers studied the most are dermatoglyphics
[18]. Dermatoglyphics is considered as a
classical model of polygenic inheritance [19].

This means that several genes are involved in
the inheritance of the dermal traits.

Dermatoglyphic abnormalities in schizophrenia
may be environmental that occurs when the
brain may also be particularly vulnerable to such
insults. A study of environmental and neuro
developmental risk factors in schizophrenic
disorders showed that the neurodevelopmental
theory of the etiology of schizophrenia indicated
either genetically or epigenetically controlled
faulty embryogenic development of structures
of ectodermal origin like brain and skin [20].

Both the skin and brain develop from the same
ectoderm and it is thought, therefore, that
dermatoglyphics are informative for early
disturbances in brain development in schizo-
phrenia [15].

Dermatoglyphic studies in schizophrenia have
been carried out by a large number of investi-
gators since 1934, So far the evidence has been
controversial, with some authors claiming
definite diagnostic features, while some other
studies point to them not having significant
clinical value [21].

Previous studies have also documented that in-
dividuals with schizophrenia have been found
to have fewer whorl patterns, more arches and
lower total finger ridge count (TFRC) than unaf-
fected controls [15,22,23]. Dermatoglyphic pat-
terns which are externally visible on an imprint
in schizophrenia are, however, an expression of
genes not on gene action [3].

Despite the studies enumerated above not much
work has been done in a Nigerian population
and certainly none in our population studied with
regards to dermatoglyphic patterns and schizo-
phrenia hence the need to bridge this gap in
knowledge. This study therefore tends to show
whether there exists any specific dermatoglyphic
patterns as well as other quantitative
dermatoglyphic variables that could be used as
predictive tools in the early detection of schizo-
phreniain our studied population.
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MATERIALS AND METHODS

This was a descriptive cross-sectional study of
100 Nigerians whose parents and grandparents
are Nigerians. Fifty (50) of them were diagnosed
schizophrenic patients (25 males and 25 fe-
males) from the Federal Neuro-Psychiatric Hos-
pital, Uselu, Benin city. The other 50 are healthy
individuals (25 males and 25 females) who are
students of Delta State University, Abraka who
served as control. All the studied subjects were
matched for age and gender. All the subjects in
the control group had no family history of schizo-
phrenia to the second generation.

Furthermore, all the subjects gave their consent
to participate in the study. Schizophrenic pa-
tients with burns or wounds on the palms and
those who had other genetically linked condi-
tions except schizophrenia were excluded. Also
excluded were the individuals in the control
group who did not give consent as well as those
who had any deformities on their palms. Writ-
ten approval was also sort from all the Ethical
committees of the centers where the study was
carried out.

Demographic details were obtained by interview
administered questionnaires, giving age, gen-
der, Nationality of parents and grandparents of
the subjects as well as confirmed genetically
linked disorders which were recorded. Thereaf-
ter the palms and digits were then placed flat
on the Hp scanner provided with the thumb ap-
proximately 30—40 degrees, with the other digits
abducted between 10-15 degrees. The images
were then recorded in jpeg format on the pro-
vided laptop.

The Hp Scanjet used had a resolution of 9000 x
4800dpi with an installed computer with
AutoCAD software version 2010. The scanner
software was installed into the laptop operat-
ing system, which was customized. The pictures
of the scanned palms and digits were saved on
scan folders for easy identification using a new
method [24]. With the aid of the AutoCAD soft-
ware programme, the scanned images were
analyzed for arches, whorls, ulnar and radial
loops according to the method of Cummins and
Midlo [25]. Ridges were also counted according
to the method of Holt [19] and a-b ridge counts
and atd angles measured between a, t and d
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triradii of both palms for all the studied subjects.
The data obtained were statistically analyzed
using the Statistical Package for Social Sciences
Version 15 (SPSS) Chicago, lllinois. The
dermatoglyphic variables were evaluated by
means, frequencies, percentages and chi-square
was used for qualitative variables while t-test
was utilized for quantitative variables. Statisti-
cal significance was considered at the level of
P<0.05.

RESULTS

Table 1: Percentage frequencies of fingerprint patterns
between schizophrenic and control groups.

. . Male Female
Fingerprint
Patterns Study | Control | Study | Control
Group Group Group Group
Whorls 14 17.2 12.4 12.8
Arches 19.2 32 32 48.4
Loops 66.8 50.8 55.6 38.3

Table 1 shows the percentage frequencies of
fingerprint patterns between schizophrenic and
control groups. For both male and female schizo-
phrenic group, loops had significantly higher
percentage frequencies in fingerprint patterns
than the control group, similarly the schizo-
phrenic group had lower frequencies of finger-
print pattern of arches than the control group
(P<0.05), chi-square). There was however, no
significance difference between both groupsin
whorl percentage frequencies in fingerprint pat-
terns (P>0.05, chi-square).

Tables 2a & b show the fingerprint patterns, fre-
quencies and percentages of both palms and
digits in the control and schizophrenic groups in
female and male subjects respectively. There
was significant difference in the right palm first
digit between the control and schizophrenic
groups. This was also the case in the left palms
and 37, 4% and 5th digits of the control and
schizophrenic groups in females (P<0.05). In
males, however, the only significant difference
was in the 4™ digit of the left side (p<0.05).

Table 3 shows the mean a-b ridge count of
schizophrenic and control groups. There was no
significant difference between the control and
schizophrenic groups in both palms with the
control group showing a significant difference
only between the right and left palms (P<0.05).
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Table 2a: Fingerprint patterns, Frequencies and percentages of both palms and digits in the control and schizophrenic
groups in female subjects.

Female subjects
Right palms and digital Left palms and digital
Fingerprint Control Group Control Group
patterns Frequencies and Percentages Frequencies and Percentages
RHF1| % | RHF2 % | RHF3 | % | RHF4| % |RHF5| % | LHF1 % LHF2 | % |LHF3 | % | LHF4| % |LHF5| %
Arches 9 36 12 48 12 48 11 44 8 | 32 12 48 14 56 15 | 60 | 13 | 52 | 15 | 60
Loops 16 | 64 8 32 11 44 7 28 | 15 | 60 10 40 6 24 8 32 8 32 8 32
Whorls 0 0 5 20 2 8 7 28 2 8 3 12 5 20 2 8 4 16 2 8
Total 25 J100| 25 100 25 100 25 J 100 25 100 25 100 25 | 100 | 25 J100| 25 | 100 | 25 | 100
Study Group Study Group
Arches 5 20 9 36 11 44 9 36 9 | 36 9 36 13 52 1 28 6 24 6 24
Loops 14 | 56 10 40 13 52 12 60 | 15 | 60 12 48 8 32 17 | 68| 17 | 68 | 18 | 72
Whorls 6 24 6 24 1 4 4 4 1 4 4 16 4 16 1 28 2 8 1 4
Total 25 J100| 25 100 25 100 25 J 100 25 100 25 100 25 | 100 | 25 |100| 25 | 100 | 25 | 100
P =Value 0.03 0.69 0.76 031 0.82 0.69 0.81 0.04 0.04 0.02

Table 2b: Fingerprint patterns, Frequencies and percentages of both palms and digits in the control and schizophrenic

groups in male subjects.

Male subjects
Right palms and digital Left palms and digital
. Digital' Control Group Control Group
Fingerprint
patterns Frequencies and Percentages Frequencies and Percentages
RHF1 % | RHF2 % RHF3 % RHF4 % RHF5 % LHF1 % LHF2 % LHF3 % LHF4 % LHF5 %
Arches 5 20 9 136 ] 10 40 6 24 8 32 9 36 9 36 8 32 8 |32 11 | 44
Loops 14 56 1014 | 11 44 9 36 16 | 64 | 13 52 | 13 52 13 52 12 148 14 | 56
Whorls 6 24 6 | 24 4 4 16 10 40 1 4 3 12 3 12 16 512 0 0
Total 25 | 100 | 25 | 100 ]| 25 100 25 | 100 | 25 | 100 25 | 100 | 25 | 100 25 100 25 | 100 25 | 100
Study Group Study Group
Arches 7 28 4 | 16 4 16 6 24 2 8 9 36 4 16 4 16 0 0 5 20
Loops 12 48 16 | 64 | 18 72 13 52 22 | 88| 12 46 | 17 68 17 68 2101 8] 19 76
Whorls 6 24 5120 3 12 6 24 1 4 3 16 4 16 4 16 4 116 1 4
Total 25 | 100 | 25 | 100 ]| 25 100 25 | 100 | 25 | 100 25 | 100 | 25 | 100 25 100 25 | 100 25 | 100
P =Value 0.78 0.18 0.11 0.42 0.1 0.91 0.27 0.39 0.005 0.13

Table 3: Mean a-b ridge count of schizophrenic

control groups.

and females

and Table 5: Mean atd angle of right and left palms of males
schizophrenic and control groups.

Table 4: Mean TFRC of males and females schizophrenic

and control groups.
Variables Females Males
Study 94.56 +38.54 | 113.40+22.70
Control 68.88 + 53.47 93.04 £45.29
p.value 0.57 0.05
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Variables Schizophrenic Control groups Variables Schizophrenic Control group | p- value
groups group
Females Females
Rightpalm | 3838487 | 3880+398 Rightpalm | 42.68+4.82 | 43.16+460 | 072
Leftpalm | 40.00£3939 | 39.12+293 leftpalm | 42524501 | 4452547 | 0.8
Mean+S.D | 39.64 +4.97 38.96 +3.45
Males
P = Value 0.88 0.38 -
— Right palm | 39.48+4.57 | 40.88+3.37 0.24
Rightpam | 37.80% 246 5255437 Left palm 40.08+4.96 | 38.80+2.63 0.28
Left palm 3928 +3.21 37.04+4.22 Table 4 shows the mean TFRC between females
Mean +S.D | 38.54+2.28 37.66 + 4.28 and males schizophrenic and control groups. The
P = Value 0.64 0.04 schizophrenic male group had a higher TFRC than

the male control group but this was not the same
with female schizophrenic and control groups

(p<0.05).

Table 5 shows the mean atd angle of the right
and left palms of males and females
schizophrenic and control groups. There was no
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Table 6: Comparative dermatoglyphic studies of schizophrenic and control groups in different populations previously

studied.

Note:

T Increase in schizophrenic group, J, Decrease in schizophrenic group, - No difference between schizophrenic

Previous studies

Cualitative features

Quantitative features

Population

Arches loops Whorls | TFRC a-b ridge count Student
at angle
1 Poll, 1935 T (m} - L {m}) T (F) | MNotavailable Germans
2z Werdt zefl 1951 + (M) - - (M) Mot available Germans
3 Pons 1959 No different in patterns between | Mot available Spanish
males and female but T in patter
for 3™ inter digital area.
4 Rephael and | T ~ [whna T Mot available US.A
Raphael 1962 loops)
5 Singh, 1967 T (m} T (m) T (m) Mot available Indians
& Melior, 1968 Tin patterns in 3™ inter digital T{M or F) British
area
7 Rosmer and | Tin lefi index finger and right | Mot available Megroid
steimery, 1968 thumb also increase of ulnar Males
loops in right index digit.
g Stowens etal; | T + radial loops Mot available Caucasian
1970 on index digit Females
o Rothhammer No differences in dermatoglyphic | Mot available Chileans
et.al; 1971 features between schizopheances
and controls
10 | Polednakk, 1972 L Tincreased % of patterns in | Mot @vailable Megroids
the 4™ interdigital area but - in
the 3™ interdigial area.
11 | Dasguta et. al; Moted differences in finger | Not studied Indians
palman patterns in  sching
ophrenics
12 | Murphy, 1975 T {rm} + (M) - (m} Mot available Morth Indians
Palmar patterns were different in
schizophrerics
+ frequencies of patterns in the Mot Provided
2™ and 3™ interdigital areas
13 | Kemali et. al; 1976 | . T L 4 - T (Mot | Italians
significant}
14 | Mellor, 1992 Not studied T T T Canadian
15 | Ponnudural etal; | No difference in finger patterns T T Indians
1997
16 | Srinivas et.al; 1998 | Tin the 3™ interdigital area of | Mot studied Indians
schizophrenics
17 | Sivkow and | T(F) 7 radial loop | Mot studied Mot provided
Akabalier, 1558 T (m)
18 | Sathe and Gajbe, | L in finger & Indians
tips onky
19 | Fearon et.al, 2001 | Mot studied 4 Irish
20 (Van 0Oel etal , | Mot studied T Durch
2001
21 | Paez et.al; 2001 4 + Mexicans
22 | Kelly etal, 2004 MNot studied T Irish
Monorygotic
twins
23 | Chok et.al, 2005 Less complex pattern types in | L Mot provided
schizophrenics
24 | Sawant et.al; 2013 | . finger tips only el + Indians
25 | Chadikovska etal; | T(m)} (A Y T (ny | Macedonian
2013 i LR
26 | Sowjanyabendfam | Mot studied T L - | Indian
udi et.al; 2015
27 | igbigbi etal 2016 | L o - | Ty = - | Migerians
{Present study]) = T E
=

Right 1* of git

3™ 4™ 5 jafr

git F left, 4 dit
only male

and control groups, M - Male, F - Female
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significant difference between and within the
groups in mean atd angle (p>0.05).

Table 6 compares the dermatoglyphic studies
of schizophrenic and control groups in different
populations previously studied with the present
study in Nigerians. All these studies showed
contradictory findings.

DISCUSSION

Qualitative variable: Our study had shown the
significant increase in loops and decrease in
arches in schizophrenic group when compared
with the control group. This is in line with a
Mocedonian study of 2013 [26], however, there
was significant decrease in arches in females
subjects who are schizophrenic but the reverse
was the case in male schizophrenic subjects.
This study was conducted in a Macedonian
population. Two other studies one in Indian and
another in a British population also showed
significant increase in loops in schizophrenics
when compared with controls but these were
restricted to only female subjects [27,28].

However some other studies while showing
significant increase in loop patterns were
restricted in distribution. A study among Negroid
males showed significant increase in the left
index finger and right thumb only and also
increase of ulnar loops only in the right index
digit in schizophrenics [29]. Other studies
showed significant increase in percentage of
patterns in schizophrenics in the 4" interdigital
area but a decrease in the 3™ interdigital area
respectively [30]. Equally reported are signifi-
cant increase in the 3™ interdigital area of
schizophrenics in Indian subjects and also in-
crease in radial loop in another documented
study respectively [31,32]. Our study also
showed significant increase in loop pattern fre-
guencies in schizophrenics when compared with
controls in the right 1t digit, 39, 4%, 5" digits in
females, but only the left 4" digit in males
(Tables 1, 2a and 2b).

Other previous studies have also documented a
significant decrease in ulnar loops, radial loops
only on the index digits, also a decrease only in
male schizophrenics when compared with the
control group respectively [33-35].

Our study showed a significant decrease in

Int J Anat Res 2018, 6(2.1):5114-21. ISSN 2321-4287

arches in schizophrenics similar to the studies
of Polednak, [30] and Kemali [36]. Other stud-
ies also showed decrease in arches in
schizophrenics which are restrictive, decrease
onlyin malesin a German population, decrease
in a female British population, and also only in
the fingertips of two other Indian Populations
reported [28,37,38]. Equally reported was the
significant decrease in frequencies of patterns
in the 2"and 3™ interdigital areas in
schizophrenics when compared with the control
group [35]. Other studies have shown signifi-
cant increase in arches in schizophrenics in
American subjects, Caucasian females,
Macedonian males respectively [26,33,34].

The qualitative findings indicated above are
contradictory as indeed was noted by the
authors [39] in their review article. They attrib-
uted these findings to the heterogeneity of
schizophrenia, ethnic and geographic variations
in fingerprint pattern frequencies and sampling
methods [40]. The differences in population
sizes utilized by the different authors could be
another important factor. Recent studies using
more complex multivariate statistical tech-
niques in dermatoglyphic comparisons between
normal and schizophrenic populations tend to
support the above assertions [1,26].

Quantitative Variables: Using quantitative vari-
ables, we have shown that TFRC was signifi-
cantly increased in schizophrenic males when
compared with controls (Table 4). The studies
of some other authors using other population
groups also showed this trend. However, in these
studies of Canadians, Indians, Dutch popula-
tions the increase was not restricted to only
male schizophrenic subjects respectively
[1,15,41,42]. Other studies have also shown
significant decrease in TFRC in some popula-
tion groups like Italians, Mexicans and
Macedonian females only respectively
[27,37,43]. The reasons for these conflicting
results could be as a result of those adduced
above [Table 6].

Despite the foregoing what was however, noted
from the various studies indicated above was
that the normal gender difference in der-
matoglyphic patterns was reduced in schizo-
phrenic sample [44]. Our findings have shown
that there are dermatoglyphic variabilities both

5119



Igbigbi Patrick Sunday, Ominde Beryl Shitandi, et al., DERMATOGLYPHIC PATTERNS OF SCHIZOPHRENIC PATIENTS IN A NIGERIAN POPULATION.

in qualitative and quantitative aspects of
patients with schizophrenia and these could
serve as markers in the prediction of schizophre-
nia in our studied population. We therefore
recommend this simple, inexpensive, reliable
and non-invasive indicator along with other
indicators as a screening marker for schizophre-
nia in other population groups.
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