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Abstract:  The study presents a comparison of the distribution of sole dermatoglyphs in 
the rural populations of different regions of Poland, namely, the Lublin region, the areas 
RI� 6XZDáNL��2VWURá
ND�� DQG� RI� WKH� YLOODJH� RI�*LHEáR��$� FRPSDULVRQ� RI� WKH� RFFXUUHQFH�

frequency of dermatoglyphs in the population of the Lublin region and that of their 
RFFXUUHQFH� LQ� WKH� SRSXODWLRQV� RI� 6XZDáNL�� 2VWURá
ND� DQG� *LHEáR� Dreas reveals 
statistically significant differences between particular patterns. The differences result 
from ethnic isolation and isolation of the communities caused by geographical barriers. 
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INTRODUCTION 

 
The beginning of studies of skin ridges (dermato-

glyphs) goes back to ancient times. According to 
Cummins and Midlo [12], the most famous ancient finger 
prints are probably concave sculptures on the walls of a 
Neolithic burial corridor on the island of Garznis in the 
United Kingdom. Constructed of stone slabs, the corridor 
leads to a lower chamber and the whole structure is 
surrounded by a low earth wall. Internal walls are covered 
with carved drawings. They present complex patterns of 
horse-shoe shape, more or less round figures, spirals, 
arching lines, whirling lines, straight lines, which occur in 
various combinations. Some authors, e.g., Stockis and 
Bridges [12], claim that the carved drawings are 
dermatoglyphs. In turn, in Palestine, Dr Bade [12] dug out 
a fragment of a clay lamp with a clear finger print. 
Numerous objects found at that site bear the prints of the 
same potter. The prints constitute signs identifying the 
maker of the objects; today we would call them firm 
logos.  

The argument concerning the deliberate impressions of 
fingers in clay is more convincing in the case of the 
Chinese seal. This is a piece of clay which was to be 
affixed to some document. On one side there is a name 
imprinted with a personal seal, and on the other – a very 
clear impression of a thumb. The origin of the print 
implies the fact that it was the sign of a given person. In 
his tract, published in 1563, Asia mentions a 16th-century 
Chinese custom of making sole and palm imprints on bills 
of sale concerning the sale of children; ink was used to 
make those prints. Yet, it does not indicate their 
knowledge about the uniqueness of papillary lines [12]. 

In 1897, Harris Wilder began studies which he then 
carried on for 30 years – studies on the morphology, 
methodology and dermatoglypics of soles and palms. His 
studies on the prints of soles and palms of 1903 constitute 
fundamental works in the field of dactylography. He 
proved the phylogenetic significance of print patterns and 
developed methods which are still applied today [43]. In 
1905, Schlaginkaufen analysed skin ridges on the feet of 
Europeans, West African Negroes, inhabitants of Papua, 
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India, Ceylon, as well as a large number of apes. The 
problems of the occurrence of ridges and patterns on soles 
were examined by many scholars, including, among 
othHUV�� àDVL�VNL� >��@�� :RMWRZLF]-Lebioda [74, 75], and 
Geipol [21]; the latter described skin ridges in Negroes 
from Madagascar and Arabs from Africa. The identifi-
cation, symmetry and heritability of sole dermatoglyphs 
ZDV�VWXGLHG�E\�*�VLRURZVNL�>������@��,Q his 1988 study he 
proved the existence of high symmetry between the left 
and right soles and the heritability of patterns from both 
the father and the mother. Great advancements in the 
studies on dermatoglyphs occurred in the twentieth 
century. The application of dermatoglyphs in individual 
and inter-population variability was taken up by many 
scholars [6, 8, 9, 11, 13, 14, 19, 20, 24, 25, 26, 27, 28, 29, 
35, 37, 38, 39, 41, 45, 47, 48, 49, 57, 58, 59, 60, 61, 65, 
66, 69, 70, 74, 75]; the classification developed by 
Cummins and Midlo [12] played a very important role in 
comparative studies of features of dermatoglyphs. 

Clinical researchers of various specializations have 
devoted much attention to examinations of dermatogly-
phic patterns. Already Cummins and Midlo [12] observed 
the effect of mental deficiency on some patterns. 
Relationships between chromosomes and dermatoglyphs 
were described by many authors [1, 2, 10, 18, 34, 43, 51, 
70]. General and partial triploidy, leading to an increased 
number of chromosomes, revealed causes of many 
characteristic clinical syndromes and developmental 
disorders with their typical dermatoglyphic patterns. In 
cases of Down’s syndrome such examinations were 
carried out by numerous researchers [17, 21, 22, 54, 61, 
70, 76]. Down’s syndrome was the first disease in which 
chromosomal etiology was confirmed. Disorders in 
dermatoglyphic patterns were also stated in Klinefelter’s 
syndrome [5, 15, 16, 46, 67], Turner’s syndrome [7, 10, 
23, 29, 65], Edward’s syndrome [71] and in other 
chromosomal dysfunctions [3, 4, 30, 31, 32, 33, 36, 40, 
42, 44, 53, 56, 62, 63, 66, 72, 73]. 

Sole dermatoglyphs among the Czech population were 
described by Pospišil and Pospišilova [58], and among the 
Slovak population by Pospišil [59, 60]. The interdepend-
ence between skin ridge patterns in the subdigital fields of 

VROHV�ZDV�GHVFULEHG�E\�%XFKZDOG�>�@��&]\*HZVND�>��@�LQ�
turn studied the changeability of skin ridge patterns on 
soles and palms, proving their territorial differentiation. 

The present paper aims at showing a high territorial 
changeability in the occurrence of papillary patterns on 
soles. 

 
MATERIALS AND METHODS 

 
The material comprised prints of sole dermatoglyphs 

collected during examinations of the rural population of 
the Lublin region, carried out during scientific camps 
organized by the Institute of Agricultural Medicine and 
the Medical University of Lublin. 

The prints were taken from the total of 404 men and 
404 women. The whole material was analysed by the 
method after Penrose and Loesch [52] which enabled a 

 
 

Figure 1. Sole patterns covered by topological classification after L. S. Penrose and D. Loesch [50, 52]. The added pattern It, not included in the 
classification after L. S. Penrose and D. Loesch, and a print of that pattern. 
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Figure 2. Map of Poland with marked sites of examinations of rural 
populations characterized by ethnic distinctiveness and relatively 
isolated character; 1 - �:L*DMQ\��6XZDáNL�GLVWULFW��3RGODVNLH�YRLYRGHVKLS��
2 -�.DG]LGáR��2VWURá
ND�GLVWULFW��0D]RZLHFNLH�YRLYRGHVKLS���� -�*LHEáR��
Ogrodzieniec community, Zawiercie district, Silesian voivodeship; 4 -
Lublin. 
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global description of the pattern of skin ridges, based on 
uniform principles and taking into account all 
topologically significant elements. For practical reasons, 
it is important that the method reduces the number of the 
possible combinations of these elements. Although it is 
based on principles different from the classification by 
Cummins and Midlo [12], it still preserves the traditional 
terminology. The analyses concerned 22 topological 
elements on the sole (Fig. 1); the descriptions also 
included pattern It, which was separated from pattern Î, 
because it clearly differs from that loop (Fig. 2). Pattern It 
was earlier ignored in statistical analyses of the 
dermatoglyphs by the topological method. The obtained 
quantitative data were then subjected to the statistical 
analysis. The occurrence frequency of particular patterns 
on soles, taking into account the left and right sides of the 
body, was expressed in percentages.  

The significance of the differences between percent-
ages of particular categories of the tested features was 
checked by the chi-square test. The threshold of the infer-
ence error risk was assumed to be 5%. The differences for 
which p������ ZHUH� DVVXPHG� DV� KLJKO\� VLJQLILFDQW�� DQG�

those at p������– as significant; p denotes the probability 
of random occurrence of such differences.  

The results of examinations of papillary patterns on 
soles in the examined material were compared with those 
REWDLQHG�E\�&]\*HZVND�>��@�ZKR�H[DPLQHG�YLOODJHV�LQ�WKH�

UHJLRQV�RI�6XZDáNL�DQG�2VWURá
ND��DQd with the results of 
*UDOO�>��@�ZKR�H[DPLQHG�WKH�YLOODJH�RI�*LHEáR�� 
7KH�UHJLRQ�RI�6XZDáNL�FRYHUV�WKH�YLOODJHV�RI�*U]\ELQLD��

:L*DMQ\�� 0DQXWNLQLD� DQG� 0DNRZV]F]\]QD�� WKH� YLOODJHV�

constitute a cluster stretching for about 10 km on the 
border with Lithuania. 7KH� 2VWURá
ND� UHJLRQ� LV� UHSUH-
VHQWHG� E\� WKH� YLOODJHV� RI� %U]R]yZND�� .DG]LGáR� DQG�

Jeglijowiec, located on an area of about 6 km in the 
Kurpiowska Forest. 

 

RESULTS AND DISCUSSION 
 
The results are presented in Tables 1-2. On the whole, 

differences between sole patterning in the examined 
PDWHULDO� DQG� WKDW� RI� WKH� SRSXODWLRQ� RI� 2VWURá
ND� DQG�
6XZDáNL�FRQFHUQ�SDWWHUQV� I

�

, III , III
�

, IV , V
�

, and triradii 
p, p’, and p’’, as well as the sum of zygodactylic patterns 
(z + z’ + z’’) (Tab. 1).  

In the examined material, pattern I
�

 occurred more 
RIWHQ�LQ�ZRPHQ�IURP�2VWURá
ND�RQ�ERWK�VROHV��WKDQ�LQ�PHQ�

IURP�6XZDáNL��7KH�GLIIHUHQFH�ZDV�VLJQLILFDQW��SDUWLFularly 
in the case of the left sole. Pattern III was most frequent 
in the material in both sexes and on both soles. 
Statistically significant differences occurred in men on 
ERWK�VROHV�LQ�FRPSDULVRQ�ZLWK�PHQ�IURP�2VWURá
ND��DQG�LQ�
women on both soles in comparison with women from 
6XZDáNL��DQG�RQ�WKH�ULJKW�VROH�FRPSDUHG�WR�ZRPHQ�IURP�

2VWURá
ND��$OWKRXJK�SDWWHUQ� III
�

 occurred more frequently 
LQ� WKH� SRSXODWLRQV� IURP� 6XZDáNL� DQG� 2VWURá
ND� LQ� ERWK�
sexes, statistically significant differences concerned only 
WKH� LQKDELWDQWV� IURP�6XZDáNL��QDPHO\��ERWK�VROHV� LQ�PHQ�

and the left sole in women.  
A comparison of the occurrence of pattern IV  showed 

random dependences, with the exception of the left sole in 
PHQ�IURP�6XZDáNL� 

Table 1. Sole patterns of the rural population of LubliQ�YRLYRGHVKLS�FRPSDUHG�WR�WKH�SDWWHUQV�QRWHG�LQ�WKH�SRSXODWLRQ�RI�2VWURá
ND�DQG�6XZDáNL� 
 

Lublin voivodeship 2VWURá
ND 6XZDáNL 

L ��5 L ��5 L ��5 L ��5 L ��5 L ��5 

Pattern 

N=404 N=404 N=404 N=404 N=345 N=329 N=328 N=333 N=261 N=285 N=222 N=254 

I 84.0 83.0 84.9 84.4 83.2 86.0 83.5 85.0 81.2 83.9 84.7 86.6 

Î 35.1 30.2 33.2 31.4 30.7 24.9 25.31 23.71 49.03 39.01 36.0 35.4 

If 1.2 0.7 2.2 0.7 0.9 0.9 0.6 0.3 3.1 1.1 2.3 2.4 

II 8.9 11.6 11.6 11.6 6.7 11.3 8.2 12.9 11.1 11.9 16.2 12.2 

IÎ 27.7 26.5 24.5 25.0 26.1 21.3 21.7 20.7 31.8 30.9 25.2 28.0 

III 65.8 69.8 53.7 62.9 58.61 59.02 50.6 54.11 61.3 65.3 45.11 49.63 

IÎI 16.8 16.6 16.6 15.8 18.8 20.4 18.3 20.4 23.01 22.81 23.41 21.7 

IV 19.1 22.5 10.9 13.6 15.4 20.4 8.8 12.9 13.01 19.3 9.0 13.0 

ÎV 2.2 3.2 3.2 3.0 3.5 2.7 1.2 2.4 3.8 3.9 5.9 5.9 

V 0.5 0.7 0.7 0.7 0.0 0.9 0.9 1.2 0.4 0.4 0.5 0.4 

V
�

 40.3 39.6 37.1 34.4 38.0 42.9 46.72 47.23 46.0 41.8 53.63 45.72 

p 53.2 60.3 45.1 57.2 33.93 48.32 26.83 42.33 33.73 55.4 27.03 42.53 

p’ 21.7 20.8 18.8 14.8 28.41 25.2 26.51 25.23 34.93 23.5 28.42 18.1 

p’’ 12.6 15.6 7.2 9.9 11.3 11.3 7.9 6.6 9.2 10.21 5.9 9.1 

z+z’+z’ 54.7 54.9 53.0 50.5 74.23 66.62 64.32 63.43 74.33 71.23 80.23 75.23 

1p<0.05; 2p<0.01; 3p<0.001 
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Statistically significant differentiation of pattern V
�

 
concerned only women and both soles. In populations 
IURP�2VWURá
ND�DQG�6XZDáNL� WKLV�SDWWHUQ�RFFXUUHG�FOHDUO\�
more frequently (p��������WKDQ�LQ�WKH�/XEOLQ�SRSXODWLRQ� 

The occurrence of the triradii p and p’ did not differ 
significantly only on the right sole in men and p’ on the 
right sole in women; all the other results differed 
significantly at the level p������� 

Zygodactylic triradii occurred more frequently by 13 – 
27% in the populatioQV�RI�2VWURá
ND�DQG�6XZDáNL�DQG�WKH�
differences were statistically significant for both sexes 
and on both soles.  

Table 2 shows the frequency of occurrence of patterns 
on soles in the population of the Lublin region in 
comparison to the inhabitants of the *LHEáR�YLOODJH� 

The results indicate that the greatest differences 
between both populations occurred only when comparing 
pattern III. In my material this pattern was more frequent 
in men and women on both soles, and statistically 
significant differences occurred on both soles in men and 
on the right sole in women. 

Apart from that, significant differences occurred only 
in women on the right sole in relation to pattern I, more 
IUHTXHQWO\� HQFRXQWHUHG� LQ� WKH� LQKDELWDQWV� RI� WKH� *LHEáR�

village, and in relation to pattern V  on the left sole in 
men, which occurred more frequently in the population of 
the Lublin region.  
7KH� SRSXODWLRQ� RI� WKH� 6XZDáNL� DQG� 2VWURá
ND� UHJLRQ�

were separated in the past by natural geographic barriers. 
Today they are characterized by a low level of 
industrialization. These factors caused limitations of 
immigration processes. The regions are also characterized 
by ethnic distinctiveness. For these reasons both 
examined groups of population have an isolated character. 

The YLOODJH� *LHEáR�� 2JURG]LHQLHF� GLVWULFW� LQ� WKH�

0DáRSROVNLH�YRLYRGHVKLS��LV�WRGD\�LQKDELWHG�E\�DERXW�����

people. It may also be regarded as a specific isolated area 
in which some features are shaped differently than in 
other populations in consequence of intermixing lasting 
for many centuries.  

In conclusion, the study shows the differences among 
the occurrence frequency of particular sole patterns in 
different rural populations of Poland. This variability 
should be considered when analysing sole patterns in 
relation to diseases of chromosomal etiology. 
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