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Abstract: 

Introduction: Dermatoglyphics is the study of dermal ridge configurations on the skin covering the palmar and plantar 

surfaces of hand and feet. 

Objectives: (a) to study the distribution of fingerprint pattern in ABO and Rh blood groups.(b)  to study the correlation 

between dermatoglyphics and ABO, Rh blood groups and evaluate the significance. 

Methods: A total of 600 students of Dhanalakshmi Srinivasan Medical College, Perambalur, South India with known blood 

groups were included in this study.Finger prints were obtained by ink method.The finger print patterns were classified into 

Arches,Loops-radial and ulnar loops and Whorls.The correlation was analysed statistically using chi-square test. 

Result: Majority of the subjects were of blood group O (39.2%) followed by blood group B (33.5%), A (21.3%) and 

AB(6%). 94% of subjects belong Rh positive. The commonest finger tip pattern was Ulnar loop (57.7%), followed by 

Whorls (33.9%), Arches (6.9%), Radial loops (1.5%). The incidence of Archs was high in group O (7.2%) and lowest in AB 

group(4.4%). Whorls were more common in AB group (38.1%) and less frequent in blood group A. Ulnar loops were high in 

group A (58.9%) and low in group B(55.9%).Radial loopswere almost equally seen in the order of A group (1.8%), B 

(1.7%),AB (1.4%) and (1.3%).The incidence of ulnar loops was higher in Rh positive (57.8%), arches were more common in 

Rh negative and whorls were equally seen in both Rh positive and negative blood groups.Conclusion:The study suggests an 

association between dermatoglyphics and blood groups.  
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Introduction: 

External surface of the human palmar skin is 

marked by furrows, ridges and other irregularities. 

Among these is the papillary ridges which are 

confined to palms and soles. The epidermal ridges 

correspond to underlying pattern of dermal 

papillae. The arrangement of ridges is unique for 

the individual and stable throughout life
1
. The 

study of epidermal ridges and their configuration 

on the volar aspect of palmar and plantar region is 

called as Dermatoglyphics
2
.The term Dermato-

glyphics was derived from the Greek words ( 

derma, skin and glyphics means curved) and was 

coined by Harold Cummins in 1926
3
.The finger 

prints are formed during the 6-7
th

 week of 

embryonicperiod and well differentiated in their 

definitive forms during the third and fourth months 

of gestation
4
.  

The blood group is a classification of blood based 

on the presence or absence of inher- 

ited antigenic substances on the surface of red 

blood cells (RBCs). Blood group system was 

described for the first time by Karl Landsteiner in 

1901. About 35 blood groups have been identified
5
 

and recognised, among which ABO and Rh blood 
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group systems have gained importance because of 

their clinical significance. 

Since dermatoglyphics and blood groups show both 

ethnic and genetic variation a correlative study 

between them may reveal interdependence. The 

correlation between dermatoglyphics and ABO and 

Rh blood groups was first studied by Otto and 

Bozotti in 1968
6
. Few attempts are made thereafter 

in  different regions to study the correlation 

between dermatoglyphicsand blood groups.  The 

present work is undertaken to find correlation 

between dermatoglyphics and ABO and Rh blood 

groups.   

Materials and methods: 

The present study has been carried among medical 

students of Dhanalakshmi Srinivasan Medical 

College, Perambalur, South India after obtaining 

clearance from Institutional ethics committee. 

Written informed consent was taken from the study 

subjects before recording the readings. The cross 

sectional study was conducted for the period of 3 

months.(Feb, March & April 2015)About 600 

students participated voluntarily, out of which 267 

were males and 333 were females.All the subjects 

were healthy with known blood groups and their 

age ranged from 17 to 22 yrs.Subjects  with  

permanent  scars  on  their  fingers  and  with  hand  

deformities   due  to  injury  were  excluded  from  

the  studies.BothABOblood groupsystem and Rh 

blood group system were used.Under ABO blood 

group system individuals were grouped into four 

blood groups-A, B, AB and O. Under Rh blood 

group system, subjects were grouped into two 

blood groups namely Rh positive and Rh negative. 

The dermatoglyphic prints were taken by using Ink 

method described by Cummins and Midlo
2
.The 

materials used were Kores duplicating ink, glass 

plate, roller, gauze pads, soap, white paper, scale, 

pencil, protractor, magnifying hand lens, soap etc. 

Students were instructed to wash their hands and 

made to dry.Ink was applied and uniformly 

smeared using gauze pad. An imprint of five 

fingertips of right hand was recorded on white 

paper. The same procedure was repeated in left 

hand also. Prints were dried and studied using a 

magnifying lens to identify the pattern in both 

hands. Printed sheets were marked with name  ,age, 

sex and blood groups. After taking the imprints of 

all fingers and palms, the ink was removed by 

using soap and water. 

The qualitative analysis on Arch, Whorl and Loop 

(radial and ulnar) was carried out with 

chi-square test to find out ant significance. 

Quantitative analysis was done on ATD angle and 

compared by mean and standard deviation.  

Observations and results: 

The quantitative data, qualitative data and indices 

were calculated from the hand prints taken from the 

study subjects. The data obtained was 

tabulated,compared and statistically analysed. 
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Table 1: Showing distribution of blood groups according to Gender. 

 (n = 600) 

 

Gender 
 Total No / % 

Male  No / % Female No / % 

A 
64 64 128 

23.5% 19.5% 21.3% 

B 
97 104 201 

35.7% 31.7% 33.5% 

AB 
23 13 36 

8.5% 4.0% 6.0% 

O 
88 147 235 

32.4% 44.8% 39.2% 

Total 
272 328 600 

100.0% 100.0% 100.0% 

Rh positive 
255 309 564 

93.8% 94.2% 94% 

Rh negative 
17 19 36 

6.2% 5.8% 6% 

Total 272 328 600 

 
100.0% 100.0% 100.0% 

 

[ Table 1 shows that maximum (39.2%)subjects belong to O group, followed by B group (33.5%) and A group 

(21.3%), AB group shares minimum(6%) of the study subjects.Also, maximum(94%) belong to Rh positive 

group as compared to Rh negative group which  contributes only 6% of the study subjects. In the present study it 

is obvious that Maximum Male subjects (35.7%) belong to B group followed by O group (32.4%).More number 

of Females (44.8%) belong to O group followed by B group(31.7%).]  

Table 2 :Distribution of blood groups in this study:  (n = 600)  

Blood Group        Male      Female       Total 

   No     %   No     %    No     % 

Rh  positive  255  45.2  309  54.8 564    94 

Rh  negative    17   47.2    19  52.8   36     6 

     O +    83   37.2  140  62.8  223   95 

     O -      5      41.7      7  58.3    12     5 

     A+   60  50.4   59  49.6  119   93 

     A-    4  44.4   5  55.6    9    7 

     B+    90  47.6   99  52.4  189   94 

     B-    7 58.3   5  41.7    12     6  

    AB+  22  66.7   11  33.3    33  91.7 

    AB-    1 33.3    2  66.7      3    8.3 
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Table  2 shows among O groups (235), 95 % 

belongs O positive and 5% O negative. Among A 

group (128), A positive were 93 % and negative 

were 7%. In total B group (201), 94 % belongs to B 

positive and the rest 6% were negative. In AB 

group (36), 91.7% were AB Positive others 8.3 % 

negative. 

 

Table 3: Distribution of fingertip patterns according to(n = 6000)  

Fingertip Pattern Male Female Total 

Arch  173 (6.4 %) 240 (7.3%) 413 (6.9%) 

Radial Loop 37 (1.4 %) 56 (1.7% ) 93 (1.5%) 

Ulnar loop 1587 (58.3%) 1872 (57.1% ) 3459 (57.7%) 

Whorls 923 (33.9%) 1112 (33.9%) 2035 (33.9%) 

Total 2720 (100%) 3280 (100%) 6000 (100%) 

 

Table 3 shows high frequency (57.7%) of Ulnar 

loops, followed by whorls (33.9%) and Arches 

(6.9%) and Radial loops were least (1.5%) in 

frequency.The percentages of Arches and Radial 

loops were higher (7.3% & 1.7%) in Females than 

in Males (6.4 & 1.4% respectively). But the 

percentage of Ulnar loop was higher in Males 

(58.3%) when compared to Females(57.1%). Both 

in Males and Females the percentages of whorls 

were equal (33.9%). 
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Table 4: Distribution of fingertip patterns according to Blood group (n = 6000)  

Blood group Total Arch (%) Total Whorl (%) 
Total Ulnar Loops 

(%) 

Total Radial 

Loops (%) 

Total 

(%) 

A 89 (6.95) 414 (32.4) 754 (58.9) 23 (1.8) 1280 (100%) 

B 138 (6.9) 714 (35.5) 1123 (55.9) 35 (1.7) 2010 (100%) 

AB 16 (4.4) 137 (38.1) 202 (56.1) 5 (1.4) 360 (100%) 

O 170 (7.2) 770 (32.8) 1380 (58.7) 30 (1.3) 2350 (100%) 

TOTAL 413 (6.9) 2035 (33.9) 3459 (57.7) 93 (1.5) 6000 (100%) 

Rh + 380 (6.7) 1913 (33.9) 3259 (57.8) 88 (1.6) 5640 (100%) 

Rh - 33 (9.1) 122 (33.9) 200 (55.6) 5 (1.4) 360 (100%) 

TOTAL 413 (6.9) 2035 (33.9) 3459 (57.7) 93 (1.5) 
6000) 

 (100%) 

 

In Table 4  it was observed that percentage of 

Arches was highest in O group (7.2%) and lowest 

in AB group (4.4%).Also, percentage of whorls in 

AB blood group was highest (38.1%) as compared 

to lowest in A blood group (32.4%). Similarly, 

percentageofUlnar Loops were highest in A group 

(58.9%) and lowest in B group (55.9%). Radial 

loops were almost equally seen in the order of A 

group (1.8%), B group (1.7%), AB group (1.4%) 

and Ogroup (1.3%).While analysing the Rh blood 

group systems it was observed that percentage of 

Ulnar Loops(57.8%) in Rh positive blood group 

was higher than percentage of Ulnar Loops (33.9) 

in Rh negative blood group.The percentage of 
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whorls is same in both Rh positive and negative 

blood groups. But the percentage of Arches is 

higher in Rh negative (9.1%) than Rh positive 

(6.7%) groups. 

 

Table 5: Distribution of various indices according to Blood group;   

Blood group 

Pattern intensity index Dankmeijer’s index 
Furuhata’s index 

 

Male Female Male Female Male Female 

A 13.34 12.14 14.44 30.71 63.27 44.16 

B 13.28 12.86 16.3 22.44 64.33 59.13 

AB 13.18 13.9 14.05 7.5 64.01 70.17 

O 12.22 13.07 27.85 19.38 43.61 61.61 

 

Table 5 shows that the blood group O shows the 

lowest P.I index in males(12.22) and blood group A 

shows the highest P.I index in males (13.34). In 

females P.I index was low in blood group A 

(12.14) and was high in AB (13.9). A / W index in 

males was higher for O group(27.85) and lower for 

AB group (14.05). A / W index in females was 

higher for A group (30.71) and lower for AB 

group(7.5). W / L index was higher in B group 

(64.33)in males and AB group in females (70.17). 

W / L index was low for O group in males (43.61) 

and A group in females(44.16). 

Table 6: Distribution of fingertip patterns according to Blood group  and gender; 

Blood group 

Total Arch (%) Total Loop (%) Total Whorl (%) 

Male Female Male Female Male Female 

A 5.3 8.6 58 63.4 36.7 28 

B 6 7.7 57.2 58 36.8 34.3 

AB 5.2 3 57.8 57 37 40 

O 7.8 6.9 64.2 57.5 28 35.6 
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Table 6  shows that in males Arches  are more in O 

blood group and in females Arches  are more in A 

blood group.The Loops are more in O blood group 

in males and A blood group in females.The Whorls 

are equally higher in AB blood group in both sexes. 

Discussion: 

The present study indicates that there is correlation 

between the distribution of fingertip pattern and 

blood groups,  In our study commonest blood 

group is O (39.2%) then AB(6%) being the least 

common.Our findings coincide with the findings of 

A.D Patil
7
,Eboh DE

8
. But Amit

9
and 

Bhavana
10

found higher incidence of B blood group 

in their studies. 

In the present study, highest percentage of Arches 

was observed in blood group O in males (7.8%). 

These findings are similar to those found by 

Mahajan11, A. D. Patil7 and Kshirsagar12. But Amit9 

has found increased arches in blood group AB. In 

our study, the percentage of arches was lower in 

blood group AB.Bhavana
10

 also reported lower 

incidence of Arches in AB. 

The percentage of whorls is higher in blood group 

AB in the present study and lower in blood group O 

in the present study which coincides with the 

results of Amit
9
. But Mahajan

11
, Kshirsagar

12
 and 

A.D.Patil
7
 and Bhavana

10
reported the lower 

incidence of whorls in AB blood group.  In  the  

present study, the percentage of radial loops  is  

higher  in   blood group  A which  is  similar  to  

the  finding  of  Kshirsagar12.  We  found that  the  

lower  percentage  of  radial  loops  is in  blood 

group O , but  Amit
9
  reported  higher percentage  

of  radial  loops  in blood group O. The  percentage 

of  ulnar  loops  is  higher  in blood group  A  in  

our  study  which  coincides  with  the  findings  of   

Mahajan,
11

Bharadwaja et al
13

 and Rastogi
14

.  

The  our  present  study,  the  P.I index  is  high  in   

blood group  AB  which  is  similar  to  the  

findings  of   Mahajan
11

,  Nayak and Patel
15

,  and 

Kshirsagar12. The  P.I  index   is  lower  in  blood  

groups  in  the  present  study  which  coincides  

with  the  results  of Mahajan
11

,  Nayak and Patel
15

, 

Kshirsagar
12

.Dankmeijer ̕ s  index  is  low  in 

bloodgroup    AB  in  the  present  study  in  

contrast  to  the  studies  of   Mahajan
11

,  

Kshirsagar
12

  and A D Patil
7
.  In  our  study  

Furahata̕ s index  is high in blood group AB  in  

contrast   to  the  results  of  Mahajan
11

, 

Kshirsagar
12

 and A.D.Patil
7
.  But Nayak  and 

Patel
15 

reported    higher index  in  blood  group  

AB.  

Rh Blood  group  system:  

The  incidence  of  Arches  are  higher  in  Rh 

negative group,  and Ulnar Loops  are  higher  in  

Rh positive group which  correlate with the 

findings of Kshirsagar16. 

The percentage of  whorls are same in both Rh 

positive and  Rh negative  groups.  The percentage 

of  radial loops are  higher in Rh positive group. 

Conclusion: 

Present study revealed the correlation between 

dermatoglyphics and ABO and Rh blood groups. 

The most common fingerprint pattern is the Loops 

(ulnar) and least common is Arches.Blood group 

positive is most common blood group and AB 

negative is the rarest group.  Most of the females 

belong to Blood group B and most of the males 

belong to blood group A.  Arches  were  highest  in  

blood group  O and the  difference  was  

statistically  significance  with  blood group B. 

Whorls were highest in  blood group  AB and the 

difference  was  statistically  significance  with  A 

and O  blood group. Ulnar loops and Radial loops 

were higher in blood group A but not statistically  

significant  with  other blood groups.Arches  are  

higher  in  Rh negative  persons  but  not 

statistically  significant.                          
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Table 1: Showing distribution of blood groups according to Gender. 

 (n = 600) 

 

Gender 
 Total No / % 

Male  No / % Female No / % 

A 
64 64 128 

23.5% 19.5% 21.3% 

B 
97 104 201 

35.7% 31.7% 33.5% 

AB 
23 13 36 

8.5% 4.0% 6.0% 

O 
88 147 235 

32.4% 44.8% 39.2% 

Total 
272 328 600 

100.0% 100.0% 100.0% 

Rh positive 
255 309 564 

93.8% 94.2% 94% 

Rh negative 
17 19 36 

6.2% 5.8% 6% 

Total 272 328 600 

 
100.0% 100.0% 100.0% 

 

Table 2 :Distribution of blood groups in this study:  (n = 600)  

Blood Group        Male      Female       Total 

   No     %   No     %    No     % 

Rh  positive  255  45.2  309  54.8 564    94 

Rh  negative    17   47.2    19  52.8   36     6 

     O +    83   37.2  140  62.8  223   95 

     O -      5      41.7      7  58.3    12     5 

     A+   60  50.4   59  49.6  119   93 

     A-    4  44.4   5  55.6    9    7 

     B+    90  47.6   99  52.4  189   94 

     B-    7 58.3   5  41.7    12     6  

    AB+  22  66.7   11  33.3    33  91.7 

    AB-    1 33.3    2  66.7      3    8.3 
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Table 3: Distribution of fingertip patterns according to(n = 6000)  

Fingertip Pattern Male Female Total 

Arch  173 (6.4 %) 240 (7.3%) 413 (6.9%) 

Radial Loop 37 (1.4 %) 56 (1.7% ) 93 (1.5%) 

Ulnar loop 1587 (58.3%) 1872 (57.1% ) 3459 (57.7%) 

Whorls 923 (33.9%) 1112 (33.9%) 2035 (33.9%) 

Total 2720 (100%) 3280 (100%) 6000 (100%) 

 

Table 4: Distribution of fingertip patterns according to Blood group (n = 6000)  

Blood group Total Arch (%) Total Whorl (%) 
Total Ulnar Loops 

(%) 

Total Radial 

Loops (%) 

Total 

(%) 

A 89 (6.95) 414 (32.4) 754 (58.9) 23 (1.8) 1280 (100%) 

B 138 (6.9) 714 (35.5) 1123 (55.9) 35 (1.7) 2010 (100%) 

AB 16 (4.4) 137 (38.1) 202 (56.1) 5 (1.4) 360 (100%) 

O 170 (7.2) 770 (32.8) 1380 (58.7) 30 (1.3) 2350 (100%) 

TOTAL 413 (6.9) 2035 (33.9) 3459 (57.7) 93 (1.5) 6000 (100%) 

Rh + 380 (6.7) 1913 (33.9) 3259 (57.8) 88 (1.6) 5640 (100%) 
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Rh - 33 (9.1) 122 (33.9) 200 (55.6) 5 (1.4) 360 (100%) 

TOTAL 413 (6.9) 2035 (33.9) 3459 (57.7) 93 (1.5) 
6000) 

 (100%) 

 

Table 5: Distribution of various indices according to Blood group;   

Blood group 

Pattern intensity index Dankmeijer’s index 
Furuhata’s index 

 

Male Female Male Female Male Female 

A 13.34 12.14 14.44 30.71 63.27 44.16 

B 13.28 12.86 16.3 22.44 64.33 59.13 

AB 13.18 13.9 14.05 7.5 64.01 70.17 

O 12.22 13.07 27.85 19.38 43.61 61.61 

 

Table 6: Distribution of fingertip patterns according to Blood group  and gender; 

Blood group 

Total Arch (%) Total Loop (%) Total Whorl (%) 

Male Female Male Female Male Female 

A 5.3 8.6 58 63.4 36.7 28 

B 6 7.7 57.2 58 36.8 34.3 

AB 5.2 3 57.8 57 37 40 

O 7.8 6.9 64.2 57.5 28 35.6 
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