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Abstract 
The human palms and soles are textured with skin different to that of the other body surface. Instead 
of sebaceous glands or hairs, there are sweat glands opening into epidermal ridges. They are 
variously oriented, thus forming different patterns. 
The aim of the study was to assess some dermatoglyphic patterns, the TRC and the a-b ridge count in 
a sample of patients and a control group of healthy examinees.  
Material and method: 59 male and 50 female patients with schizophrenia and 60 healthy male and 
50 female individuals as a control group were included in the study. Hand prints were taken using 
the method of Cummins and Midlo; pattern types were determined and classified using the Henry 
classification. An analysis of pattern frequency in schizophrenia compared to the normal controls 
was conducted. 
Results: The patterns most frequently present are loops (ulnar) with greater incidence and whorls 
with smaller incidence in patients with schizophrenia compared to the healthy individuals. The 
number of arches is higher in male patients and lower in female patients. Complex patterns are rare. 
TRC in females has lower values found in patients. The a-b ridge count has significant difference in 
male and female patients; higher values in male and lower in female patients.  
Conclusion: There is some association between the frequency of certain dermatoglyphic characte-
risticss and schizophrenia. Our findings form a useful database for the dermatoglyphic marks present 
in patients with schizophrenia and healthy subjects of Macedonian nationality. 
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Introduction 
Dermatoglyphics are epidermal ridge pat-

terns that are formed on the fingers, palms and 
soles. The dermal ridges are fully formed by 
the fourteenth week of gestation, therefore only 
genetic and prenatal environmental factors can 
influence ridge formation. They have a genetic 
prediction and undergo a complex process of 
inheritance. The biological value of dermato-
glyphic findings lies in morphological con-
stancy of the dermal ridge arrangements, from 
the time of formation until death [1]. 

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 [2]. 

Despite the growing enthusiasm for a 
neuro-developmental model of schizophrenia, 
empirical support for the model is difficult to 
obtain because the period of the interest (usu-
ally prenatal or perinatal) is hard to identify 
directly. One approach to studying neuro-deve-
lopmental factors has been to look for neuro-
developmental markers in adult schizophrenic 
patients. These markers are usually physical 
characteristics that are measurable in adults and 
reflect abnormal neuro-developmental processses 



92 Elizabeta Chadikovska, et al. 

that occurred before or shortly after birth. One of 
the markers studied the most are dermatogly-
phics [3]. 

The markers most commonly used are 
qualitative descriptions dividing digit patterns 
into four types: arches, loops, whorls, and com-
plex patterns, as well as quantitative counts of 
ridges on digits and palms [4]. 

Individuals with schizophrenia have been 
found to have fewer whorl patterns, more arches 
and a lower total ridge count than unaffected 
contols [5–7]. 

However, the recognition of specific der-
matoglyphic variables related to this disorder 
and their genetic and/or environmental compo-
nent is still controversial [8].  

The purpose of the study was to analyse 
the differences in the rates of certain derma-
toglyphic characteristics, TRC (total ridge count) 
and a-b ridge count between patients with schi-
zophrenia and healthy examinees of Macedo-
nian nationality and to attempt to detect dif-
ferences in their occurrence.  
 

Material and methods  
The study was conducted at a public sec-

tor health system clinic and was designed to 
evaluate the presence of some dermatoglyphic 
features which are some of the risk markers for 
schizophrenia. 

Fifty-nine male and fifty female patients 
of Macedonian nationality with schizophrenia 
were recruited during 2012. All subjects were 
diagnosed with schizophrenia according to the 
DSM-IV criteria (American Psychiatric Asso-
ciation, 1994), on the basis of their history and 
an additional clinic interview. The patients’ 
mean age was 34.57 years. Sixty male and fifty 
female healthy subjects above 18 years were ran-
domly chosen. The control group’s mean age was 
22.25 years for males and 21.05 for females. 

Patients were excluded if they had a 
history of central nervous system disorder, drug 
or alcohol dependence, congenital neurological 
disorder, signs of mental retardation, epilepsy 
or were above the age of 60. Healthy subjects 
were excluded if they had a history of cur-
rent/past psychotic or neurological disorders, 
drug or alcohol dependence, any psychotic dis-
order, congenital neurological disease, oligo-
phrenia, epilepsy or were over 60 years of age. 

All subjects were of Macedonian nation-
nality. Subjects gave their informed consent 
and volunteered to participate in the study. 
Written informed consent was obtained from 
all participants after they had received a com-
plete description of the study’s aim and proce-
dures. Finger and palmprints were obtained 
using an ink Cummins and Midlo method, read 
using a magnifier and divided according to the 
Henry classification [9]. 

The following dermatoglyphic qualitative 
and quantitative variables were measured accor-
ding to the method of Cummins and Midlo. 
The qualitative description system used is a four-
pattern system dividing digit patterns into: Arch 
(a-arch), Loop (l-r; loop radial, l-u;loop ulnar), 
Whorl (w-c – concentric, w-e – elliptical, w-s 
– spiral), and Complex patterns. Complex pat-
terns are: wcpl (central pocket loop), wlpl (late-
ral pocket loop), wd (double loop), wacc (acci-
dentals) [9]. (Fig. 1)  

Quantitative values of FRC (fingers ridge 
count) and TRC (total ridge count) were 
counted for all fingers on the right and left 
hands. FRC (fingers ridge count) is defined as 
the number of ridges intersected by a line 
between triradial points to the point of the core 
of the patterns. (Fig. 2) TRC (total ridge count) 
is the sum of FRC of all ten fingers on both 
hands. We have also determined the a-b ridge 
count. It refers to the number of ridges between 
a and b triradius on the hand [9].  
 

 
 
 
 
 
 

Figure 1 – Qualitative dermatoglyiphic variables: 
A – Arch (arch), L – Loop (L-r – radial, L-u – ulnar),  

W – Whorl (W-c – concentric, W-e – elliptical, W-s – spiral), 
Complex patterns: Wcpl (central pocket loop), Wlpl 

(lateral pocket loop), Wd (double loop), Wacc (accidentals) 
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Figure 2 – Quantitative dermatoglyiphic  
variable –- Finger ridge count (FRC);  
1 – triradius, 2 – core of the pattern 

 
Measurements were made by the first 

author blind to the subjects’ clinical status. 
Statistical analysis was performed using 

the SPSS 17 software. 
Cross-tabulation with correspondent chis-

quare result and p-value was performed in order to 
assess differences among the patients with schi-
zophrenia and the healthy individuals. Results 
were considered statistically significant if the 
two–sided p-value was less than 0.05. Cross-ta-
bulation was performed for each finger sepa-
rately. 

A two-tailed, independent sample T-test 
was used to compare the mean result for ridge 
count between subgroups. Results are displayed 
as t-value, degrees of freedom (df) and cor-
responding p-value, which was also considered 
statistically significant if its two-sided value 
was less than 0.05. 

Cross tabulation of results for each pat-
tern by health status and corresponding Chi-
square p-value are shown with superscript. 

This study was conducted with the appro-
val of the Ethics Committees of the Medical 
Faculty of Skopje and the Doctors Chamber and 
the Personal Data Protection Agency. 

 
Results 
Present dermatoglyphic patterns are shown 

in the following tables: 
In Table 1, results for the thumb of the 

right and left hand in the control group of 

healthy male and female subjects compared with 
patients (males and females) with schizophre-
nia are shown. The predominant pattern is l-
loop, an ulnar one, in both males and females. 
A higher percentage of loops is notable in 
schizophrenic patients of both sexes. The next 
most present pattern is w-whorl, which has 
slightly lower incidence in healthy men compa-
red to men with schizophrenia, while in women 
the pattern is of higher percentage in healthy 
women, compared to women with schizophre-
nia. The percentage of complex patterns is: wd-
double loop is equal in both sexes and regard-
less of disease, while wlpl-lateral pocket loop 
is present in healthy men and women only. Pat-
terns in both males and females are of stati-
stically significant difference. (Table 1) 
 
Table 1  

Paterns on the thumb 

1 SCH = schizophrenia 
2 p = 0.026 
 

In Table 2, the results for the index finger are 
presented. The most common pattern is the l-loop, 
an ulnar one, in both men and women. There is a 
higher percentage of loops in the group of patients. 
Next most present are the whorls, followed by 
arches with a higher percentage in both control 
groups as well as in male patients. Complex pat-
terns are wcpl and wd. There is a statistical dif-
ference in the patterns present in both groups of 
examinees, patients and control. (Table 2) 
 

Men – 
healthy 

Men –  
SCH1 

Women – 
healthy 

Women – 
SCH1 PATTERNS 

# (%) # (%) # (%) # (%) 

a 3 
(2.5%) 

9 
(7.6%) 

5  
(5%) 

4 
(4%) 

l-u 67 
(55.8%) 

72 
(61%) 

56 
(56%) 

70 
(70%) 

l-r 1 
(0.8%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

w-c 20 
(15.8%) 

21 
(17.8%) 

21 
(21%) 

15 
(15%) 

w-e2 4 
(3.3%) 

6 
(5.1%) 

6 
(6%) 

0 
(0%) 

w-s 2 
(1.7%) 

0 
(0%) 

0 
(0%) 

1 
(1%) 

wcpl 2 
(1.7%) 

0 
(0%) 

0с 
(0%) 

0 
(0%) 

wd 12 
(10%) 

10 
(8.5%) 

11 
(11%) 

10 
(10%) 

wlpl 9 
(7.5%) 

0 
(0%) 

1 
(1%) 

0 
(0%) 

p-value  
Pearson chi-square = 

18.846, df =  9,  
p = 0.027 

Pearson chi-square  
= 13.813,  

df = 6, p = 0.032 

1 

2 
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Table 2 
Patterns on the index 

1 p = 0.05 
 

Patterns for the middle finger are presented 
in Table 3. Female patients with schizophrenia have 
a higher number of loops – ulnar ones – than healthy 
females. Loops are the patterns most present in male 
patients and in controls. Complex patterns, wd and 
wlpl are slightly higher in healthy male controls. 
Arches are more abundant than whorls. A statisti-
cally significant difference appeared for patterns 
present in females. (Table 3) 
 
Table 3 
 

Patterns on the middle finger 
Men – 
healthy 

Men – 
SCH 

Women – 
healthy 

Women – 
SCH PATTERNS 

# (%) # (%) # (%) # (%) 

a1 12 
(10%) 

16 
(13.6%) 

23 
(23%) 

12 
(12%) 

a-t 1 
(0.8%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

l-u 77 
(64.1%) 

83 
(70.3%) 

55 
(55%) 

74 
(74%) 

w-c 14 
(11.7%) 

13 
(11%) 

16 
(16%) 

12 
(12%) 

w-e 4 
(3.3%) 

2 
(1.7%) 

3 
(3%) 

0 
(0%) 

wcpl 3 
(2.5%) 

3 
(2.5%) 

1 
(1%) 

0 
(0%) 

wd 6 
(5%) 

1 
(0.8%) 

2 
(2%) 

2 
(2%) 

wlpl 3 
(2.5%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

p-value 
Pearson chi-square 
= 10.139, df = 8, p = 

0.131 

Pearson chi-square = 
10.827, df = 5, p = 0.029 

1 p = 0.05 

In Table 4, there are values for the little fin-
ger. Loops are the patterns most frequently present. 
Whorls have higher values compared to the other 
fingers in healthy males and healthy females, com-
pared with patients. Wcpl is the most predominant 
complex pattern, more present in men. There is a 
statistical difference in patterns in both male and 
female groups. (Table 4) 
 
Table 4 
 

Patterns on the fourth finger 
Men – 
healthy 

Men – 
SCH 

Women – 
healthy 

Women – 
SCH PATTERNS 

# (%) # (%) # (%) # (%) 

a 5 
(4.2%) 

8 
(6.8%) 

10 
(10%) 

5 
(5%) 

l-u 43 
(35.8%) 

59 
(50%) 

47 
(47%) 

63 
(63%) 

l-r 6 
(5%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

w-c 40 
(33.3%) 

36 
(30.5%) 

33 
(33%) 

30 
(30%) 

w-e 15 
(12.5%) 

3 
(2.5%) 

5 
(5%) 

0 
(0%) 

wcpl 8 
(6.7%) 

9 
(7.6%) 

4 
(4%) 

2 
(2%) 

wd 1 
(0.8%) 

3 
(2.5%) 

1 
(1%) 

0 
(0%) 

wlpl 2 
(1.7%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

p-value Pearson chi-square = 
26.437, df = 10, p < 0.001 

Pearson chi-square = 
10.803, df = 5, p = 0.022

 
In Table 5, the results for the little finger of 

the right and left hands found in male and female 
patients with schizophrenia and a comparison with 
healthy subjects are shown. Ulnar loops have the 
highest values compared with all other fingers. 
Next most present are whorls and a small number 
of arches. There is a statistically significant dif-
ference in the patterns present between male pati-
ents and controls. (Table 5) 
 
Table 5 
 

Patterns on the small finger 

PATTERNS Men – 
healthy 

Men –  
SCH 

Women – 
healthy 

Women – 
SCH 

 # (%) # (%) # (%) # (%) 

a 12 
(10%) 

5 
(4.2%) 

6 
(6%) 

5 
(5%) 

l-u 77 
(64.1%) 

96 
(81.4%) 

77 
(77%) 

82 
(82%) 

l-r 2 
(1.7%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

w-c 19 
(15.8%) 

14 
(11.9%) 

13 
(13%) 

11 
(11%) 

w-e 3 
(2.5%) 

2 
(1.7%) 

0 
(0%) 

0 
(0%) 

w-s 1 
(0.8%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

wcpl 4 
(3.3%) 

0 
(0%) 

4 
(4%) 

2 
(2%) 

wd 2 
(1.7%) 

1 
(0.8%) 

0 
(0%) 

0 
(0%) 

p-value Pearson chi-square = 
18.803, df = 9, p = 0.027 

Pearson chi-square = 
1.081, df = 3, p = 0.778

Men – 
healthy 

Men – 
SCH 

Women – 
healthy 

Women – 
SCH PATTERNS 

# (%) # (%) # (%) # (%) 

a1 16 
(13.3%) 

27 
(22.9%) 

27 
(27%) 

15 
(15%) 

a-t 2 
(1.7%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

l-u 51 
(42.5%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

l-r 1 
(0.8%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

w-c 31 
(25.8%) 

24 
(20.3%) 

24 
(24%) 

31 
(31%) 

w-e 6 
(5%) 

4 
(3.4%) 

4 
(4%) 

0 
(0%) 

w-s 0 
(0%) 

1 
(0.8%) 

0 
(0%) 

0 
(0%) 

wcpl 5 
(4.2%) 

7 
(5.9%) 

4 
(4%) 

1 
(1%) 

wd 6 
(5%) 

4 
(3.4%) 

3 
(3%) 

3 
(3%) 

wlpl 2 
(1.7%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

p-value 

Pearson 
chisquare 

= 17.973, df = 12, 
p = 0.027 

Pearson 
Chisquare 

= 11.756, df = 5, 
p = 0.019 
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In male examinees, the total ridge count-
TRC mean value was 47.02 ± 17.27 (SD) in 
healthy subjects, while in patients its mean 
value was 47.39 ± 16.83 (SD); a t- test for the 
two large independent samples was conducted 
and for t = 0.185, df = 236, p = 0.85, there was 
no statistically significant difference in TRC 
(total ridge count) between the two groups. 

In healthy females, the mean value for 
TRC was 44.79 ± 19.88 (SD), and in patients, 
the mean value was 25.64 ± 1.56 (SD). The t-
test for the two large independent samples for t 
= -0.826, df = 198 and p < 0.011 showed that 
there is a statistically significant difference in 
TRC observed in females, with lower values 
found in patients. 

In males, the ridge count between a and b 
triradius (a-b ridge count) has a mean value of 
21.26 + 4.47 (SD) in healthy subjects and a 
mean value of 25.31 ± 6.51 (SD) in patients. 
The a-b ridge count has a statistically signifi-
cant difference for males (higher values in 
patients) for t = -5.598, df = 236, p < 0.011. 

In healthy females, the a-b mean value 
was 23.16 ± 5.15 (SD) and in the group of 
patients 18.49 ± 5.42 (SD) and for: t = -6.246, df 
= 198, p < 0.011 there is a statistically signifi-
cant difference with lower a-b values in patients. 

 
Discussion 
We found an increased number of loops 

(ulnar) in both male and female patients com-
pared to the control groups. Whorls are the se-
cond most frequently found pattern, with their 
number being lower in males and females with 
schizophrenia on all fingers except for the 
index in females, where the number of whorls 
is higher in patients. The most frequent patterns 
are loops and whorls, found in the study of 
Dabkowska M., as well as in our study [10]. 

In the papers of Van Oel, Reilly, Key Ga-
balda individuals with schizophrenia have been 
found to have fewer whorl pattern, more arches 
and a lower total ridge count than unaffected 
contols, the same as we did, only in our study 
arch values are lower in females patients [5–7]. 

In the published paper of Anibor, too, the 
most frequent patterns are ulnar loops, and 
males have a higher whorl count than females, as 
we found in our study [11].  

A higher number of arches was counted 
in male patients except for the little finger. In 
females we counted a lower number of arches 
in the patients group on all fingers. There is a 
significant difference in the values of the total 
ridge count between female examinees, and 
lower values were found in patients. There is also 
a significant difference for the a-b ridge count. 
Male patients have a higher a-b ridge count and 
female patients have a lower a-b ridge count. 
Shakibaei finds no significant difference bet-
ween finger patterns, but he finds a higher ridge 
count in the case of groups of male patients 
compared to the control group [12]. 

Sivkov finds an increase of whorls and 
an increase of arches in patients and a 
decreased proportion of loops, contrary to our 
study findings [1]. 

Jen-Fen Wang, in the study of schizo-
phrenic patients, finds higher FRC and TRC 
for males, as we did and for females, where we 
found lower values [13]. 

Male patients in the study of Arunpong-
paisal S. exhibited average scores for complex 
patterns (whorls minus arches less than two) 
which might be a biomarker for screening schi-
zophrenia in males [14]. 

A Golembo-Smith paper presented fin-
dings from a few studies suggesting that TRC 
and a-b ridge count have lower values in pati-
ents, and that they appear to be the most reli-
able difference between individuals with or 
without schizophrenia. In our study, lower va-
lues were found in females for TRC and for a-b 
ridge count as well, but in males no significant 
difference for TRC was counted, although a 
lower a-b ridge value was obtained [15]. 

In conclusion, there are some deviations 
in the patterns present in patients with schizo-
phrenia. Dermatoglyphics are a simple, inex-
pensive, reliable and non-invasive indicator that 
can be used along with other indicators as a 
screening marker for schizophrenia in popu-
lations. 

We plan to further develop and clarify 
previous and our own findings. 
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R e z i m e 
 
DERMATOGLIFI KAJ PACIENTI  
SO [IZOFRENIJA ‡ NAODI  
KAJ MAKEDONSKATA POPULACIJA 
 
Елизабета Чадиковска, Добрила Лазарова, 
Билјана Зафирова, Билјана Трпковска, 
Јулија Живадиновиќ  
 
Институт за анатомија, Медицински факултет, 
Скопје, Р. Македонија 
 
 

^ovekovite {епи i stapalа se pokri-
eni so ko`a koja se razlikuva od onaa na 
drugite povr{ini na ~ovekovoto telo. Na-
mesto lojni `lezdi i vlakna, ima potni 
`lezdi koi se otvoraat na povr{inata na epi-
dermalnite grebeni; tie se razli~no naso~eni 
i pritoa formiraat razli~ni {ari ‡ mostri. 

Celта na studijata e da se procenat der-
matoglifskite {ari, totalniot i a-b gre-
benskiot broj kaj pacientite so {izofrenija 
i kontrolnata grupa od zdravi ispitanici. 

Materijal i metoda: 59 ma{ki i 50 
`enski pacienti so dijagnosticirana {izo-
frenija; 60 zdravi ma{ki i 50 zdravi `enski 
ispitanici kako kontrolna grupa bea vklu-
~eni vo studijata. Otpe~atoci od dlankite 
se zemeni сpoред metodаtа na Cummins и 
Midlo. Be{e utvrden tipot na mostri, istite 
bea podeleni сpoред Henri-evata klasifika-
cija. Analizata na prisutni mostri kaj paci-
entite so {izofrenija be{e sporedena so 
onaa od zdravite ispitanici. 

Rezultati: Zgolemen broj na ulnarni 
jamki i krugovi so namalen broj kaj paci-
entite so {izofrenija vo odnos na zdravite 
individui. Lacite se vo zgolemen broj kaj 
ma{kite, a vo namalen kaj `enskite pacienti. 
Slo`enite mostri se poretki. Vkupniot gre-
benski broj kaj pacienti od `enskiot pol e 
so pomali vrednosti. Grebenskiot a-б broj 
ima povisoki vrednosti kaj pacientite od 
ma{ki pol i poniski vrednosti kaj pacien-
tite od `enski pol. 

Zaklu~ok: Postoi povrzanost pome|u 
odredeni dermatoglifski {ari i {izofre-
nijata. Na{ite istra`uvawa pretstavuvaat 
korisna baza на podatoci za prisutnite der-
matoglifski obele`ja kaj pacientite so 
{izofrenija kako i kaj zdravite individui 
od makedonska nacionalnost. 
 
Klu~ni zborovi: ko`a, otpe~atok od dlanki, {ari.
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