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Abstract:  The study presents a comparison of the distribution of palm 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 above-mentioned areas 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 

 
Dermatoglyphs have been analysed since ancient times; 

Homer and Vergil described drawings on a skin [17]. 
According to Cummins and Midlo [8], the most striking 
example is a primary Hindi statue found in Nova Scotia. 
There are apparent lines and ridges in the shape of a 
human palm engraved on a stone. This statue is extremely 
important evidence that people have been interested in 
dermatoglyphs since ancient times. Also, according to 
Cummins and Midlo [8], studies of Grew of 1684, Bildao 
of 1685, and Malpighi of 1686 can be considered as the 
earliest scientific descriptions of dermatoglyphs. Grew 
presented his study on palm patterns to the Royal Society 
in London. He described the lines and ridges of his finger. 
Malpighi conducted a similar analysis.  

Significant developments in studies of dermatoglyphs 
took place in the 50’s of the past century. A new method 
of the topologic classification by Penrose and Loesch [25] 
is particularly useful in genetic research and clinical trials.  

Due to specific properties of human dermatoglyphs, 
dactyloscopic identification is the most perfect and the 
most widely applied identification method. Moreover, 

both the police and courts in judicial proceedings attribute 
evidence of the highest value to dermatoglyphic analysis.  

Genetic implications of ontogenetic processes for 
dermatoglyphic patterns enabled, among others, a diagnosis 
of mono- and dizygotic twins, as well as studies on the 
impact of genes on the phenotype. Dermatoglyphs could 
also be used in the diagnosis of genetically-driven 
diseases, archaeology, and in authenticating artistic artefacts, 
testaments and other documents.  

There were also analysed and compared patterns of 
people having various types of diseases, for instance: 
schizophrenia [18, 31, 40], phenyloketonuria [1], Hashimato’s 
disease [14], chronic marrow leukaemia [2, 3, 4, 7, 16, 19, 
20, 21, 28, 29, 30, 32, 33, 35, 36, 38], hereditary deafness 
[10], acromegaly [37], cases of thoracopagus [6], epilepsy 
[26], congenital heart malformations [27], cleft palate as 
well as mentally retarded [5]. 

Many studies conducted by morphologists and clinicians 
showed that dermatoglyphic patterns were determined by 
both genetical and environmental factors [22, 23, 24] 
during first 3 months of the foetal life of man. As a result, 
many other studies were undertaken, such as research into 
the impact of the absence of a third finger on derma-
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toglyphic patterns on the palm [15] or studies on inter-
relations of dermatoglyphs patterns and blood groups [34].  

 
MATERIALS AND METHODS 

 
The material comprised of prints of palm dermatoglyphs 

was collected, as previously described prints of sole 
dermatoglyphs, 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 [11]. 

The prints were taken from a total of 404 men and 404 
women. The whole material was analysed by the method 
after Penrose and Loesch [25] which enabled a global 
description of the pattern of skin ridges, based on uniform 
principles and taking into account all topologically signi-
ficant 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 [8], it still 
preserves the traditional terminology. The analyses 
concerned 22 topological elements on the palm (Fig. 2).  

 
 

Figure 2. Dermatoglyphs elements on the palm according to the 
topologic method developed by Penrose and Loesch. 

 

Table 1. The frequencies of occurrence of dermatoglyphic patterns on palms of men and women (in %) living in the Lublin voivodeship (by 
*�VLRURZVNL��DQG�2VWURá
ND�DQG�6XZDáNL�UHJLRQV��E\�&]\*HZVND��� 
 

Pattern Lublin voivodeship 2VWURá
ND 6XZDáNL 

 � � � � � � 

 L R L R L R L R L R L R 

N 404 404 404 404 698 684 784 788 434 448 414 417 

I 9.2 2.7 7.7 2.7 12.5 3.6 9.6 5.2* 10.1 2.9 9.2 4.3 

I’ 8.9 3.5 10.1 3.7 11.7 6.4* 9.3 5.4 11.8 5.1 8.9 6.0 

II 2.2 7.4 1.0 4.5 1.4 5.9 0.9 2.7 2.8 7.6 0.5 3.1 

III 35.1 59.4 37.6 57.7 30.9 59.8 30.0** 53.7 34.8 63.0 28.7** 54.4 

III T 3.2 3.2 4.2 1.2 6.0* 3.4 5.4 1.5* 7.1* 2.5 7.3 2.9 

IV 62.3 45.7 54.9 44.5 72.1*** 43.1 68.6*** 49.0 68.2 41.1 63.5 46.0 

H 16.1 17.8 16.8 15.1 11.7* 14.3 14.9 14.2 15.0 15.2 14.5 13.4 

¨ 26.5 23.5 31.7 29.0 19.6** 20.2 28.3 27.9 25.8 27.9 26.3* 26.4 

HT 1.2 4.0 2.4 5.4 1.0 3.1 1.9 4.4 1.4 3.8 1.0 4.1* 

t 77.2 76.0 67.4 68.6 80.5 75.6 74.6** 73.1 80.4 75.7 71.7 66.7 

t’+tu 28.4 27.2 35.2 31.4 24.2 30.0 32.5 32.2 27.9 32.8 36.5 36.2 

t’’ 11.6 13.1 12.6 12.8 7.2* 8.2** 7.7** 7.5** 5.5** 6.5** 5.6*** 8.4** 

z + z’ + z’’ 2.4 1.6 2.6 2.2 4.3 4.1* 6.4** 6.2** 5.1* 4.9* 10.4*** 7.4** 
 

* p < 0.05, ** p < 0.01, *** p < 0.001 

�

�

�

�

 

Figure 1. Map of Poland with locations of the analyzed populations 
having specific characteristics of isolated groups: 1 -� :L*DMQ\�� WKH�
6XZDáNL� UHJLRQ�� �� -� .DG]LGáR�� WKH� 2VWURá
ND� UHJLRQ�� �� -� *LHEáR�� WKH�
0DáRSROVNLH�YRLYRGVKLS����- Lublin. 
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Twenty-three topologic elements were analysed on the 
palm (Fig. 2). Additionally, the following originally 
described patterns were examined: III T, 2 triradii e (ee) 
and 2 patterns IV (IVIV) (Fig. 3). So far, the above 
patterns have not been included in statistical examinations 
using the topologic method.  

The data obtained was further analysed statistically. 
The differences in frequencies of specific patterns on a 
palm were displayed using percentages.  

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

p������ - as significant; p denotes the probability of 
random occurrence of such differences.  

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

UHJLRQV�RI�6XZDáNL�DQG�2VWURá
ND��DQG�ZLWK�WKH�UHVXOWV�RI�
*UDOOD�>��@�ZKR�H[DPLQHG�WKH�YLOODJH�RI�*LHEáR� 
7KH�UHJLRQ�RI�6XZDáNL�FRYHUV�WKH�YLOODJHV�RI�*U]\ELnia, 

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

constitute a cluster stretching for about 10 km on the 
ERUGHU�ZLWK�/LWKXDQLD��7KH�2VWURá
ND�UHJLRQ�LV�UHSUHVHQWHG 
E\� WKH�YLOODJHV�RI�%U]R]yZND��.DG]LGáR�DQG�-HJOLMRZLHF��

located on an area of about 6 km in the Kurpiowska 
Forest (Fig. 1) 

 
RESULTS AND DISCUSSION 

 
The results of the study indicated statistically significant 

regional differences in frequencies of occurrence of 
dermatoglyphs patterns. There were found statistically 
significant regional differences in frequencies of the 
occurrence of patterns III on the left hand in the female 
series. The differences occurred in 38% of the Lublin 
UHJLRQ�VHULHV��LQ�����RI�WKH�2VWURá
ND�UHJLRQ�VHULHV�DQG�LQ�
����RI�WKH�6XZDáNL�UHJLRQ�VHULHV�� 

Pattern IV on the left palm was the most rare in both 
PHQ�DQG�ZRPHQ�RI�WKH�2VWURá
ND�UHJLRQ�VHULHV�� 

Significant differences were also discovered in 
frequencies of patterns and triradius t on the left palm in 
both men and women of all series.  

The study also showed particularly significant differen-
ces in frequencies of occurrence of triradius t’’  on the left 

Table 2. The frequencies of occurrence of dermatoglyphic patterns on palms of men and women (in %) living in the Lublin voivodeship (by 
*�VLRURZVNL��DQG�*LHEáR�YLOODJH��E\�*UDOOD��� 
 

Pattern Lublin voivodeship *LHSáR 

 � � � � 

 L R L R L R L R 

N 404 404 404 404 99 99 103 103 

I 9.2 2.7 7.7 2.7 12.2 3.1 2.0* 3.0 

I’ 8.9 3.5 10.1 3.7 17.3* 4.1 1.0** 2.0 

II 2.2 7.4 1.0 4.5 4.1 11.2 2.0 3.9 

III 35.1 59.4 37.6 57.7 4.1*** 32.7*** 8.8*** 31.4*** 

IV 62.3 45.7 54.9 44.5 24.4*** 23.5*** 27.4*** 26.5*** 

H 16.1 17.8 16.8 15.1 8.2* 8.1* 9.8 8.7 

¨ 26.5 23.5 31.7 29.0 25.5 18.4 27.5 25.5 

HT 1.2 4.0 2.4 5.4 4.1 2.0 2.0 2.0 
 

* p < 0.05, ** p < 0.01, *** p < 0.001 

     
 

Figure 3. Additional patterns identified on the palm. 
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and right palm in both men and women. The pattern was 
more frequent in the Lublin region series than in the 
2VWURá
ND�DQG� WKH�6XZDáNL� UHJLRQ�VHULHV��8QOLNH� WULUDGLXV�
t’’ , the so called zygodactylic patterns (z, z’, z’’) were 
found more frequently on both right and left palms of men 
DQG�ZRPHQ�OLYLQJ�LQ�WKH�2VWURá
ND�DQG�6XZDáNL�UHJLRQV�� 

Furthermore, pattern III T on the left palm in men and on 
the right palm in women was found significantly more 
IUHTXHQWO\� LQ� WKH�2VWURá
ND� VHULHV� WKDQ� LQ� WKH�/XEOLQ� VHULHV��
Also, it has been discovered that pattern Ir  was significantly 
PRUH�IUHTXHQW�RQO\�LQ�PHQ�OLYLQJ�LQ�WKH�2VWURá
ND�UHJLRQ� 

It is important to indicate that in the past natural 
EDUULHUV� OLPLWHG� WKH� DQDO\]HG� 6XZDáNL� DQG� 2VWURá
ND�
regions. They have also not been heavily industrialized 
for the last several decades. These factors determined a 
limited immigration processes. As a result, both analyzed 
JURXSV�RI� WKH�6XZDáNL�DQG�2VWURá
ND�UHJLRQV�SRVVHVV� WKH�
characteristics of isolated groups [9].  

The most significant differences were discovered in the 
frequencies of patterns III  and IV on palms in both men 
and women - they were more frequent in the Lublin 
region series than in GieEáR� YLOODJH� VHULHV�� 7KH� DERYH�
differences were significant (p<0.001), and on the left 
palm in men amounted even up to 30%. 

Also, significant differences (p<0.01) were discovered 
in the frequencies of pattern Ir  on the left palm in women.  

Significant differences (p<0.05) were also found in the 
frequencies of the following patterns: pattern I on the left 
palm in women was more frequent in the Lublin region 
series, pattern Ir  on the left palm in men was more 
IUHTXHQW� LQ� WKH�*LHEáR�VHULHV��DQG�SDWWHUQ�H on both, left 
DQG�ULJKW�SDOPV�LQ�PHQ�ZDV�WZLFH�DV�IUHTXHQW�DV�LQ�*LHEáR�

than in the Lublin region.  
3UHVHQWO\�� *LHEáR� YLOODJH� KDV� ���� LQKDELWDQWV� DQG�

constitutes a part of province Ogrodzieniec in the 
0DáRSROVNLH� YRLYRGHVKLS�� 7KLV� JURXS� FDQ� EH� FRQVLGHUHG�

as a specific isolation population and due to multi-
crossing possesses some characteristics different from 
those of the rest of the Polish population.  

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