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ABSTRACT
Fingerprint is the one of the oldest, highly accurate and reliable biometric technologies. It is one of the best, cheapest and legitimate proofs of identification. A prospective study was conducted on 200 medical students(100 male & 100 female) belonging to age group 20-22 years at FMH College of Medicine & Dentistry, Lahore. This study showed that loops are the most commonly occurring fingerprint pattern while arches are the least common. Males have higher incidence of loops while females have higher incidence of whorls. Loops are predominant in Rh positive individuals of ABO blood group except in O positive subjects which showed higher frequency of whorls. Among Rh negative cases similar predominance of loops was seen in blood group O negative while whorls were most common in AB negative cases. Loops and arches were more frequent in Rh negative cases while whorls had highest incidence in Rh positive cases. This study suggests a relationship between distribution of fingerprint patterns, gender and blood group. 
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INTRODUCTION
Identity is determination of individuality of a person. In broad sense, it comprises of physical characteristics, functional or psychic, normal or pathological that defines an individual. In forensic science, the issue of establishment of a reliable personal identification arises in many situations like civil, criminal, commercial and financial transaction frauds, where it becomes a matter of paramount importance. Recently, biometrics has become very popular which refers to identification of individuals by their characteristics or traits. The various parameters used for establishment of identity are DNA profiling, handwriting, gait, fingerprinting, dental data etc.1 Fingerprint identification is widely considered to be very accurate and reliable, since the statistical chance of two individuals on Earth having identical fingerprints is one in sixty four thousand millions.2

A fingerprint is an impression of the friction ridges of a finger.3These ridges develop between 13th to 19th week of intrauterine life. These epidermal ridges on the tips of fingers remain unchanged throughout the life, persisting from birth to death and even the fingerprint patterns of uniovular twins also vary and are not the same.3,4A friction ridge is a raised portion of the epidermis on hands and feet consisting of one or more connected ridge units of friction ridge skin.3 These are also known as "epidermal ridges" .When friction ridges touch a surface that can take a print, material on the friction ridges like sweat, oil, grease, ink or blood leaves a fingerprint on that surface. Moreover, the various chemicals and their metabolites present in fingerprint secretions can be of great use for forensic purposes.5 


One big advantage of fingerprint identification is its acceptance in the legal community, among law enforcement agencies and the general public. It has been used for identification since ancient times as shown by numerous studies6,7,8,9. This venerable history makes fingerprinting more reliable and credible method of identification as compared to newer identification systems.

Very few studies are found after thoroughly scrutinizing the literature pertaining to the relationship of fingerprint patterns with the gender and different blood groups. Hence an attempt has been made in the present study to ascertain the relationship between various fingerprint patterns and different blood groups and gender. 
Objectives of the Study:

1.
To determine the fingerprint pattern and blood groups among the subjects of both sexes.

2.
To correlate any relation of the fingerprint patterns with sex and blood groups. 
MATERIALS AND METHODS
Source of Data

Students of FMH College of Medicine & Dentistry, Lahore.

Sample size: 200 persons. 100-female and 100-male

Inclusion criteria:

Apparently healthy adult students of FMH College of Medicine & Dentistry, Lahore.
Exclusion criteria: 
a. Permanent scar on any of the fingers.

b. Hand deformity due to injury.
c. Congenital deformity or disease of the hands. 
d. Those who have not consented.

Type of study: Prospective study
Sampling Method: Simple random sample.

METHOD OF COLLECTION OF DATA
A total of 200 students were selected for the study belonging to age group 20-22 years. Before taking finger prints, each subject washed hands and dried them with towel. Their name, age and sex was noted while the blood group was confirmed from their biodata forms. Then they were asked to press their fingertip on the stamp pad and then on a white paper. Care was taken to prevent sliding of paper to avoid smudging of fingerprints. In this way prints of all the ten fingers were taken. They were numbered from 1 to 10 staring from right thumb and ending with left little finger according to Henry’s system of classification.10The prints were studied with the help of powerful hand lens and classified as loops, whorls and arches according to the ridge patterns. Then the relationship between fingerprint patterns of all the ten fingers of both hands, ABO and Rh blood groups along with gender was evaluated and analyzed statistically. 
RESULTS
A total of 200 students participated in the study. Out of them, 100 were males and 100 were females. Majority of the students in the study belonged to blood group A 66 (33%) followed by blood groups B 64 (32%), O 52 (26%) and AB 18 (9%) respectively. The commonest blood group among males was A 36 (18%) whereas blood group B 32 (16%) was predominant in females (Table No 1).

Table 1: Distribution of subjects according to sex and blood groups 

	Sex 
	A
	B
	O
	AB
	Total

	Male
	36 (18%)
	32 (16%)
	26 (13%)
	6 (3%)
	100

	Female
	30 (15%)
	32 (16%)
	26 (13%)
	12 (6%)
	100

	Total 
	66 (33%)
	64 (32%)
	52 (26%)
	18 (9%)
	200



Majority of subjects had Rh positive factor 186 (93%), of which 64 (32%) belonged to blood group A, 62 (31%) had blood group B, 46 (23%) were of blood group O while AB was the least common 14(7%). Among Rh negative cases, blood group O was the most common 6 (3%) followed by blood group AB 4 (2%) while blood groups A and B showed equal incidence 2(1% each).Table No.2

Table 2: Distribution of subjects according to Rh factor

	Blood Group
	Rh Positive
	Rh Negative

	A
	64(32%)
	2(1%)

	B
	62(31%)
	2(1%)

	O
	46(23%)
	6(3%)

	AB
	14(7%)
	4(2%)

	Total
	186(93%)
	14(7%)



Fingerprint analysis revealed that loops were the commonest pattern registering 994(49.7%) frequency in the study followed by whorls 872 (43.6%) and arches 134(6.7%) respectively.(Table No.3)

Table 3: General Distributions of Primary Fingerprint patterns in all fingers of both hands

	Pattern of finger print
	Number
	Percentage

	Loops 
	994
	49.7%

	Whorls 
	872
	43.6%

	Arches 
	134
	6.7%

	Total 
	2000
	100%



The incidence of loops was highest in blood group A ( Rh positive 50.62%, Rh negative 70%) followed by blood group O ( Rh positive 36.95%, Rh negative 73.33%) and blood group B ( Rh positive 54.83%, Rh negative 40%) with blood group AB showing the least incidence ( Rh positive 58.57%, Rh negative 30%).Among Rh positive subjects, blood group AB showed the highest frequency of loops (58.57%) while blood group O had the highest frequency (73.33% each) among Rh negative cases.


Whorls were most common in blood group AB (Rh positive 38.57%, Rh negative 65%) and least common in blood group O ( Rh positive 54.78%, Rh negative 13.3%).The incidence of whorls in blood group B and blood group A was (Rh positive 38.06%, Rh negative 60% )and (Rh positive 43.43%, Rh negative 30%) respectively.


Arches were the least commonly occurring fingerprint pattern registering maximum frequency in blood group O (Rh positive 8.2%, Rh negative 13.3%) followed by blood groups AB (Rh positive 2.85 %, Rh negative 5%), B ( Rh positive 7.09%, Rh negative 0%) and A ( Rh positive 5.93%, Rh negative 0%) respectively. 

Frequency of loops was highest in Rh positive subjects of ABO blood group except O positive blood group which showed predominance of whorls (54.78%).Among Rh negative individuals, loops predominated in O negative cases having 73.33% frequency while the incidence of whorls was highest in AB negative (65%) cases as compared to other finger print patterns .Incidence of loops varied between 30% (in AB negative) and 73.33% (in O negative). Whorls showed moderate frequency ranging between 13.3% in O negative and 65% in AB negative subjects. Arches were the least common varying from 5% in A negative to 13.3% in O negative subjects (Table No 4)

Table 4: Distribution of finger print patterns among ABO and Rh Blood Groups

	Finger print patterns
	Blood group A
	Blood group B
	Blood group O
	Blood group AB

	
	Rh +ve
	Rh –ve
	Rh +ve
	Rh –ve
	Rh +ve
	Rh -ve
	Rh +ve
	Rh –ve

	Loops 
	324(50.62%)
	14(70%)
	340(54.83%)
	8

(40%)
	170(36.95%)
	44

(73.33%)
	82(58.57%)
	12(30%)

	Whorls
	278(43.43%)
	6(30%)
	236(38.06%)
	12 (60%)
	252(54.78%)
	8(13.3%)
	54(38.57%)
	26(65%)

	Arches 
	38(5.93%)
	0
	44(7.09%)
	0
	38(8.2%)
	8(13.3%)
	4(2.85%)
	2(5%)

	Total 
	640
	20
	620
	20
	460
	60
	140
	40



Loops predominated in males 514 (51.7%) as compared to females 480 (48.38%) where as whorls were more frequent in females 450 (51.60%) than in males 422 (48.39).Similarly arches were also more common in females 80 (59.70%) than in males 54 (40.29%). Table No.5.

Loops and arches were more common in Rh negative subjects registering 55.71% and 7.14% frequency than in Rh positive cases showing 49.30% and 6.66% incidence respectively .On the other hand, whorls showed predominance in Rh positive subjects (44.03%) as compared to Rh negative subjects(37.14%).Table No.6

Table 5: Distribution of fingerprint patterns according to Sex

	Type
	Male
	Female

	Loops
	514(51.7%)
	480(48.38%)

	Whorls 
	422(48.39%)
	450(51.60%)

	Arches 
	54(40.29%)
	80(59.70%)


Table 6: Distribution of fingerprint patterns according to Rh factor 

	Rh Type
	Loops
	Whorls
	Arches
	Total

	Rh positive 
	916 (51.61%)
	820 (44.03%)
	124 (6.66%)
	1860(100%)

	Rh negative
	78 (55.71%)
	52 (37.14%)
	10 (7.14%)
	140(100%)


DISCUSSION AND CONCLUSION
The fingerprints are sought into file groups so that a file may be maintained on the basis of fingerprints alone. Fingerprints are classified generally in three types: arch, loop and whorl. Positive identification by dactylography can be established only if 16-20 points of identification are present in the minutiae2,4. Since fingerprints are the fundamental tool for the identification of people, this present study has been conducted to ascertain relationship of finger prints with different ABO and Rh blood groups and gender of an individual.


Blood group A (33%) was the commonest blood group followed by blood groups B (32%), O (26%) and AB (9%) respectively. In males, blood group A (18%) predominated while females had highest frequency of blood group B (16%). Most of the subjects were Rh positive (93%) as compared to Rh negative cases (7%).


General distribution pattern of finger prints was of the same order in Rh positive individuals of ABO blood group i.e. high frequency of loops, moderate of whorls and low of arches except in O positive subjects which showed higher frequency of whorls.


Present study also revealed that loops had highest incidence in blood group A while whorls were most frequent in blood group AB. This is in accordance with the study conducted by Bharadwaja et al (2004) in India on 300 medical students having different ABO blood groups.11 The predominance of loops in blood group A in our study also correlates with the study by Rastogi et al (2010).12 In addition, our study revealed lowest percentage of loops in blood group AB which is also observed by Mehta et al(2011)13


The predominance of whorls in blood group AB and least frequency in blood group O in the present study contradicts the study conducted by Kshirsagar et al (2001)14 and Mahajan (1986)15 revealing highest incidence in blood group O and least incidence in blood group AB. 

Moreover, according to this study, arches are more frequent in blood group A which is consistent with study by Rastogi et al (2010).12


Loops were more common in males than in females who showed higher incidence of whorls. Arches predominated in females also reported by Rastogi et al (2010)12

Contrary to the study by Bharadwaja et al (2004)11 and Kshirsagar et al (2001)14, loops were more frequent in Rh negative subjects than in Rh positive subjects


The highest percentage of whorls in Rh positive subjects revealed by our study is in accordance with the study by Mehta et al (2011)13 but contradicts the findings of Bharadwaja et al (2004)11 and Kshirsagar et al (2001)14 showing highest frequency in Rh negative subjects.


Arches were more frequent in Rh negative subjects correlating with the observations of Bharadwaja et al (2004)11 , Mehta et al(2011)13 and Kshirsagar et al (2001)14 
The following conclusion can be drawn from the study:

· The commonest blood group is A while blood group AB is the rarest.

· Blood group A had highest incidence among males while blood group B was predominant in females

· Loop is the most commonly occurring finger print pattern and arch is the least common.

· Loops are predominant in blood groups A, B positive, AB positive and O negative while whorls have higher frequency in blood groups O positive, B negative and AB negative. 

· Whorls are most common in blood group AB whereas loops have highest incidence in blood group A.

· Arches have higher incidence in blood group O.

· Females have higher frequency of whorls and arches while males have predominance of loops

· Loops and arches are more frequent in Rh negative blood group while whorls are more common in Rh positive blood group.

RECOMMENDATION
Since finger prints are unique, persist throughout the life of the individual and are a reliable tool of identification of individuals2,5, they can be used as an absolute proof in the court of law. 

This paper suggests that the prediction of blood group and gender of an individual can be possible on the basis of his fingerprint pattern.
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