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1. Introduction

Objective: To correlate between palmar dermatoglyphics patterns in ABO,  Rh blood groups 

and evaluate their significance.  Methodology: A total of 200 first year MBBS students with 

known blood groups from 2004 and 2005 batch of Indira Gandhi Government Medical College, 

Nagpur were included in the study. Fingerprints were obtained by printing method. 

Parameters studied were arches, whorls, loops and quantitative indices.  Result and 

Conclusion: It was concluded that, whorls were highest in B blood group and the difference was 

significant with O blood group. Loops were highest in O blood group and were significant with 

A, B, AB blood groups. Arches were highest in AB blood group and were statistically significant 

with B and O blood groups. Mean of absolute finger ridge count was highest in B blood group 

and the difference was statistically significant with O blood group. Arches were higher in Rh 

negative blood group differing statistically with Rh positive blood group.

“Man can change, his behaviour can alter, thought can diversify 

but the dermatoglyphics pattern will remain the same forever”. The 

term dermatoglyphics has its origin from Greek work 'derma' 

means skin and 'glyphics' means curved. Dermatoglyphics is 

defined as the scientific study of epidermal ridges and their 

configuration on the volar aspect of the palmar and plantar 

regions[1]. The ridge pattern depends upon cornified layer of 

epidermis as well as dermal papillae. The characteristic patterns of 

epidermal ridges are differentiated in their definitive forms during 

third (3rd) and fourth (4th) month of fetal life[2]. Dermatoglyphics, 

the study of fingerprints are constant and individualistic[3]. The 

first ever work for dermatoglyphics was done somewhat three 

thousand years ago in China. Herschel used fingerprints for 

personal identification in India[4]. 

Fingerprints pattern are classified into three patterns[5]. 
1. Loops (60-65%)
2. Whorls (30-35%)
3. Arches (5%)

Apart from use of dermatoglyphics in predicting the diagnosis of 

genetic disorders[6], it is used in forensic science for criminal 

identification.

Blood group system was discovered way back in 1901 by Karl 

Landsteiner. So, for 19 major groups have been identified which 

vary in their frequency of distribution amongst various races of 

mankind. Clinically, only 'ABO' and 'Rhesus' groups are of major 

importance. 'ABO' system is further classified as A, B, AB, O blood 

group types according to presence of corresponding antigen in 

plasma. 'Rhesus' system is classified into 'Rh +ve' and 'Rh –ve' 

according to the presence or absence of 'D' antigen[7]. 

The genetics of blood groups is complicated by gene linkage 

with other characters which may be of some clinical importance, 

e.g. duodenal ulcers show a higher incidence in those with blood 

group 'O' than in general population and gastric cancer having 

higher frequency with blood group 'A' than others[8,9].  

Though extensive research work has been carried out regarding 

palmar dermatoglyphics and blood group system independently; 

combined study correlating the two entities are very few. So, to 

bring forth further correlation between palmar dermatoglyphics 

and blood group system, the present study has been carried out.
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Table II shows frequency and percentagewise distribution of 
various fingertip patterns in ABO, Rh blood groups. It was 
observed that percentage of whorls was highest in B blood group 
(43.25%) and lowest in O blood group (29.02%). Also, percentage 
of arches in AB blood group was highest (15.46%) as compared to 
lowest in B blood group (6.15%). Similarly, percentage of loops 
was highest in O blood group (61.80%) and lowest in AB blood 
group (47.27%). It was further observed that percentage of whorls 
(38.37%) and loops (56.63%) in Rh positive blood group was 
higher than percentage of whorls (35%) and loops (51%) in Rh 
negative blood group. Similarly percentage of arches (8%) in Rh 
positive blood group was lower than the percentage of arches 
(14%) in Rh negative blood group. 

Table III shows the distribution of various palmar patterns in ABO, 
Rh blood groups. The hypothenar pattern shows highest 
percentage (21.31%) in O blood group, while lowest (17.47%) in B 
blood group. The thenar/I1 pattern was highest (4.55%) in AB 
blood group, while it was lowest (0.82%) in B blood group. The 
table also shows that I2 pattern was highest (5.42%) in B blood 
group and lowest (0%) in AB blood group. I3 pattern was highest 
(36.07%) in O blood group, and lowest (22.73%) in AB blood 
group. The I4 pattern was highest (45.45%) in AB blood group and 
lowest (31.11%) in A blood group. Also the hypothenar pattern 
shows higher percentage (20%) in Rh positive blood group as 
compared to 5% in Rh negative blood group. It was also observed 
that thenar/I1, I2 and I3 pattern shows higher percentages in Rh 
positive blood group as compared to Rh negative blood group. It 
was further observed that I4 pattern shows lower percentage 
(36.58%) in Rh positive blood group as compared to 45% in Rh 
negative blood group

In the present study 200 students were taken, out of which 127 

were males and 73 were females. The subjects taken for the study 

were first year MBBS students from 2004 and 2005 batch of Indira 

Gandhi Government Medical College, Nagpur. All the subjects were 

healthy with known blood groups and their age ranges from 17 to 

22 years. Written informed consent was taken from the study 

subjects.

Two types of blood group system were used.
1. ABO blood group system – Subjects were grouped into four 

blood groups → A, B, AB and O.
2. Rh blood group system – Subjects were grouped into two blood 

groups → Rh positive and Rh negative.

Dermatoglyphics  prints were taken by using Ink Method by  

”Cummins and Midlo ” [1].The materials used were printers, 

duplicating ink from Kores , cardboard, roller , gauze pads and 

sheets of paper. Subjects were asked to wash and dry their hands. A 

small quantity of ink was applied over the palm with a gauze piece 

and smeared thoroughly and uniformly. A sheet of paper was kept 

at the edge of the table. The palm was placed on the sheet from 

proximal to distal end. Then it was lifted from the paper in the 

reverse order. The fingers were also printed by rolling them from 

radial to ulnar side to include all the patterns. The printed sheets 

were coded with name, age, sex, blood group. Prints were analysed 

with the help of magnifying hand glass. Parameters observed were 

loops, whorls, arches. The data obtained was tabulated and 

statistically analysed by using Chi-square test and 'Z test' for 

comparing digital dermatoglyphics between two blood groups 

separately.

In the present study 200 students were taken, out of which 127 

were males and 73 were females. 

Table I shows that maximum (41.5%) of the study subjects 

belong to B blood group, whereas AB blood group contributes 

minimum (5.5%) of the study subjects. Also, maximum (95%) of 

the study subjects belong to Rh positive group as compared to Rh 

negative group which contributes only 5% of the study subjects.

2.Materials And Method

3. Results

Table I. Showing distribution of blood groups in the present 

study.

Table III Showing distribution of Palmar patterns in ABO,  Rh  

blood groupsMale

No No No% % %

Female TotalBlood group

A

B

AB

O

Total

Rh positive

Rh negative

Total

25

54

8

40

127

121

6

127

19.69

42.51

6.30

31.50

100.0

95.28

4.72

100.0

20

29

3

21

73

69

4

73

27.40

39.73

4.10

28.77

100.0

94.52

5.48

100.0

45

83

11

61

200

190

10

200

22.50

41.50

5.50

30.5

100.0

95.0

5.0

100.0

Hypothenar
 (%)

Thenar/I  1

(%)

I  (%)2

3      I  (%)   I  (%)4Blood 
group

% calculated from total number of palms in particular blood group

A

B

AB

O

Rh positive

Rh negative

18 (20.0)

29 (17.47)

4 (18.18)

26 (21.31)

76 (20.0)

1 (5.0)

1 (1.11)

3 (1.81)

(4.55) 

(0.82)

6(1.58)

0 (0.0)

1

1

3 (3.33)

9 (5.42)

0 (0.0)

1 (0.82)

13 (3.42)

0 (0.0)

32 (35.56)

49 (29.52)

5 (22.73)

44 (36.07)

126 (33.16)

4 (20.0)

28 (31.11)

62 (37.35)

10 (45.45)

48 (39.34)

139 (36.58)

9 (45.0)

Table II. Showing distribution of various fingertip patterns in 

blood groups.

Total whorls
%                   

Total arches
%    

Total loops
% 

Total  (%)Blood group

A

B

AB

O

Rh positive

Rh negative

187 (41.56)

359 (43.25)

41 (37.27)

177 (29.02)

729 (38.37)

35 (35.0)

42 (9.33)

51 (6.15)

17(15.46)

56 (9.18)

152 (8.0)

14 (14.0)

221 (49.11)

420 (50.6)

52 (47.27)

377 (61.8)

1019 (53.63)

51 (51.0)

450 (100.0)

830 (100.0)

110 (100.0)

610 (100.0)

1900(100.0)

100 (100.0)
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Table IV shows distribution of total finger ridge count, absolute finger ridge count, summed angle 'atd', main line index and triradial count 

in ABO, Rh blood groups. Mean of total finger ridge count was highest (141.22) in B blood group and lowest (126.09) in AB blood group. 

Similarly mean of absolute finger ridge count was highest (189.78) in B blood group and lowest (158.57) in O blood group. The table shows 

that mean of summed angle 'atd' was highest (75.82) in O blood group, while lowest (68.45) in AB blood group. The table also shows that 

mean of main line index was highest (17.87) B blood group, while lowest (17.29) in O blood group. The table further shows that mean of 

summed angle 'atd' was highest (10.53) in A blood group and lowest (10.07) in AB blood group.  It was further observed that the mean of 

total finger ridge count was higher (134.83) in Rh positive blood group as compared to 112.5 in Rh negative blood group. Similarly mean of 

absolute finger ridge count was higher (176.11) in Rh positive blood group as compared to 149.0 in Rh negative blood group. The mean of 

summed angle 'atd' was higher (72.97) in Rh positive blood group as compared to 70.5 in Rh negative blood group. Also, mean of main line 

index was higher (17.8) in Rh negative blood group as compared to 17.62 in Rh positive blood group. The mean of triradial count was same in 

Rh positive blood group and Rh negative blood group.

Table IV. Showing finger ridge counts, summed angle 'atd', main line index, triradial count in ABO,  Rh  blood groups.

Total finger 
ridge count[Mean]

Absolute
finger ridge count[Mean]

Summed angle 
'atd'[Mean]

Main
line index[Mean]

Triradial count
[Mean]

Blood group

A

B

AB

O

Rh positive

Rh negative

Mean calculated from total number of subjects in particular blood group.

5754[127.86]

11659[141.22]

1387 [126.09]

7881 [129.20]

25556[134.83]

1125 [112.5]

7764[172.93]

15752[189.78]

1745 [158.63]

9673 [158.57]

33444[176.11]

1490 [149.0]

3306[73.47]

5916[71.28]

753 [68.45]

4625[75.82]

13865[72.97]

735 [73.5]

798 [17.73]

1483 [17.87]

191 [17.36]

1055 [17.29]

3349 [17.62]

178 [17.8]

474 [10.53]

859 [10.35]

113 [10.07]

640 [10.40]

1982 [10.40]

104 [10.40]

Table V.Showing various indices in ABO,  Rh  blood groups.

4. Discussion

4.1.Qualitative analysis

4.1.1.Fingertip patterns

Pattern intensity
 index

Dankmeijer's
 index

Furuhata's
 index

Blood group

A

B

AB

O

Rh positive

Rh negative

13.42

13.91

12.38

12.18

13.24

12.3

22.46

14.21

41.46

31.64

20.85

40

84.62

85.48

78.85

46.95

71.54

68.63

Table V shows values of various indices in ABO, Rh blood groups. 

The pattern intensity index was highest (13.91) in blood group B 

while it was lowest (12.18) in blood group O. The Dankmeijer's 

index was highest (41.46) in blood group AB and lowest (14.21) in 

blood group B. The Furuhata's index was highest (85.48) in blood 

group B, while lowest (46.95) in blood group O. It was further 

observed that the pattern intensity index was 13.24 in Rh positive 

blood group as compared to Rh negative blood group which was 

12.30. The Dankmeijer's index shows higher values (40.0) in Rh 

negative blood group, while in Rh positive blood group it was 

20.85. The Furhata's index shows higher value (71.54) in Rh 

positive blood group as compared to Rh negative blood group 

which was 68.63.

The present study reveals that there was an association 

between distribution of fingerprint (dermatoglyphic) pattern and 

blood groups. The general distribution pattern of the primary 

finger print was of the same order in individuals with ABO, Rh 

blood groups i.e. high frequency of loops, moderate of whorls and 

low of arches. The same findings were observed by Kshirsagar et al 

(2001) , Mahajan et al (1986)  and Bharadwaja et al (2004) 

[10,11,12]. 

In our study, percentage of whorls were highest in B blood group 

(43.25%) and lowest in O blood group (29.02%)  which was 

contrary to the findings of Mahajan et al (1986) and  Kshirsagar et 

al (2001) who observed higher percentage of whorls in O blood 

group and lower percentage in AB blood group. Similarly, 

Bharadwaja et al (2004) observed higher percentage of whorls in 

AB blood group and lower percentage in A blood group. 

Percentage of arches in AB blood group was highest (15.46%) in 

our study as compared to lowest in B blood group (6.15%) which 

correlates with the finding of Mahajan et al (1986) and  Kshirsagar 

et al (2001) of lowest percentage of arches in B blood group. 

Contrary to our findings, Bharadwaja et al (2004) observed higher 

percentage of arches in B blood group and lower percentage in AB 

blood group.
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In our study, percentage of loops were highest in O blood group 

(61.80%) and lowest in AB blood group (47.27%) which correlates 

with the finding of Bharadwaja et al (2004) of having lowest 

percentage in AB blood group. However, Mahajan et al (1986) and 

Kshirsagar et al (2001) observed higher percentage of loops in B 

and AB blood groups respectively; while lower percentage in O 

blood group. 

In the present study highest percentages of whorls and loops 

were observed in Rh positive blood group as compared to Rh 

negative blood group. Also, highest percentage of arches was 

observed in Rh negative blood group as compared to Rh positive 

blood group. Similar findings was observed by Kshirsagar et al 

(2001) [10].  

In the present study comparison of Hypothenar, Thenar/I1, I2 , 

I3 ,  I4 patterns between ABO, Rh blood groups were found to be 

insignificant which correlates with other author findings.

In the present study comparision of TFRC, summed angle atd , 

MLI, triradial count and Dankmeijer's index, Furuhata's index, 

Pattern intensity index between ABO, Rh blood groups were found 

to be insignificant which correlates with other author findings.

Also, in the present study of Mean of absolute finger ridge count 

was highest in B blood group and the difference was statistically 

significant with O blood group, while other authors found 

insignificant values of AFRC in ABO, Rh blood groups.

Whorls were highest in B blood group and the difference was 

statistically significant with O blood group. Loops were highest in 

O blood group and the difference was statistically significant with 

A, B and AB blood groups. Arches were highest in AB blood group 

and the difference was statistically significant with B and O blood 

group. Mean of absolute finger ridge count was highest in B blood 

group and the difference was statistically significant with O blood 

group. Arches were higher in Rh negative blood group as compared 

to Rh positive blood group and the difference was statistically 

significant.

4.2. Palmar Patterns 

5. Conclusion
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