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Abstract 

Dermatoglyphics has proved to be a very useful tool used for identification of many 

gene-linked abnormalities and diseases. Lip prints which as dermatoglyphics are unique to 

individuals have also been shown to be a useful genetic marker in some congenital and clinical 

diseases. The aim of this study was to determine the association between finger and lip prints 

patterns and diabetes mellitus using subjects in Zaria, Nigeria. 277 were examined: 101 

diabetics and 126 normal subjects. The digital dermatoglyphic patterns were studied using 

method of Cummins while the lip prints were identified and classified according to method of 

Suzuki and Tsuchihashi. The results show that there is an association between finger print 

patterns of males with diabetes mellitus. The lip prints pattern of male and female diabetics 

also shows association with diabetes mellitus. From the study we could conclude that male 

with arch pattern of finger print in their right hand are at risk of developing diabetes also males 

with reticular pattern of lip prints have a higher risk of developing diabetes whereas those with 

intersected pattern have lesser chance of coming down with the disease. The result also shows 

that females with undifferentiated type of lip prints are at higher risk of developing diabetes. 

Keywords: Lip prints patterns; Finger prints patterns, Association and Diabetes mellitus. 

1. Introduction 

Diabetes is a global disease and is increasing in occurrence. The prevalence of diabetes for all 

age-groups worldwide was estimated to be 2.8% in 2000 and to be 4.4% in 2030 (Wild et al., 

2004), as such, investigators are looking for new methods for predicting its occurrence later in 

life and so as take preventive measure in other to reduce its onset. WHO projects that diabetes 

will be the 7th leading cause of death in 2030 (WHO, 2011). This has intensified the quest for 

further scientific understanding of the aetiology and pathogenesis of the disease; with the 

ultimate aim of improving its management. Studies are continuously being done in various 

fields of medicine to identify potential early biomarkers of diabetes. Finger and lip prints being 

genetically determined may serve as one of such biomarkers. Dermatoglyphics is the name 

given to the study of the ridges found on the fingers, palms and sole (Cummins and Midlo, 

1961). Personal identification is becoming increasingly important not only in legal medicine 

but also in criminal investigation and identification; finger and lip prints are widely used for 

this. In anatomy, a fingerprint is a trace, print or scan of the friction ridges of the skin of any 

finger that serve as unique identification markers (Minkins, 2007). They are natural visible 

makers resulting from the thermodynamic processes during the early stages of human embryo 
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formation and it has correlation with human character (Minkins, 2007). Finger print patterns 

can be classified according to Francis Galton into; Loop, Whorl and Arch (Galton, 1892). On 

the other hand, cheiloscopy is the study of lip prints, and lips prints are wrinkles and grooves 

present in the zone of transition of the lips (Saraswathie, 2009).  Lip prints can be classified 

into the following types according to Tsuchihashi; Type I (Complete vertical), type IB 

(Incomplete vertical grooves), type II (Branched grooves), type III (Intersecting grooves), type 

IV (Reticular grooves), type V (Undifferentiating) (Tsuchihashi, 1974). This biological 

phenomenon was first noted by anthropologist Fischer in 1902, but it was based on the research 

done by two Japanese scientists Tsuchihashi and Suzuki that it was established that the 

arrangement of lines on the human lips is unique even in twins. They established that no two lip 

prints are identical (Suzuki and Tsuchihashi, 1970). Although various methods of Total Finger 

Ridge Count (TFRC) have been reported with contradicting results, researchers have been able 

to demonstrate that the ridge patterns are affected one way or the other by diabetes mellitus 

(Igbigbi et al., 2001). The objectives of the present study was to ascertain whether there is an 

association of finger print and lip prints pattern with diabetics, the study also seeks to 

determine sex differences in the finger and lip prints patterns of diabetics and to compare finger 

and lip print patterns of diabetics and non diabetic subjects. 

2. Materials and Methods 

Ethical approval was obtained from the university ethical committee and informed consent also 

obtained from the study subjects. The study was carried out on 101 diabetic patients (33 males 

and 68 females) with clinical and laboratory confirmation attending diabetic clinic in Ahmadu 

Bello University Teaching Hospital (ABUTH), Zaria between January and October, 2012; and 

126 healthy subjects (50 females and 76 males) with no familial history of diabetes were used 

as the control group. The procedure of taking the fingerprint and lip print patterns was 

explained to the patients. Subjects used were selected on the basis that they had no deformity in 

the zone of transition of their lip and in their fingers. A questionnaire with patient’s biodata 

such as name, age, marital status, tribe disease condition and occupation was handed to the 

correspondents to fill. After this Cummins’ method was used for fingerprints; which include 

the use of ink pad. This was done after cleaning of the two hands to avoid dirt from the hands. 

The fingers were pressed upon a stamp pad and impressed on a white duplicating paper; 

subjects were asked to roll their pads from one side of the nail to another to enable better clarity 

of the impressions. The fingerprint patterns on each finger were noticed and documented base 

on ridges and furrows (Cummins and Midlo., 1961).  The prints were later screened with the 

aid of the magnifying hand lens to reveal the finger print pattern, in accordance with 

Cummins’s method (Cummins and Midlo., 1961). The digital patterns were recorded as whorls 

(W), Loop (L) and Arch (A). For the lip prints, the subjects were made to sit in a relaxed 

position and after cleaning the lips; the lip prints was made on the glass slide in a single motion 

without applying any sticky substance. This was then developed by dusting fine carbon black 

powder with an ostrich brush and the type of the lip prints was studied using a magnifying hand 

lens (x5) (Suzuki and Tsuchihashi, 1970). Then the lip prints were studied carefully to reveal 

the furrows of the lip in bright light and classified according to Suzuki and Tsuchihashi (Suzuki 

and Tsuchihashi, 1970). The lip prints were divided into four quadrants and recorded as; 
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Right Upper quadrant  RU  

Right lower quadrant  RL 

Left upper quadrant  LU 

Left lower quadrant  LL 

The pattern of Suzuki and Tsuchihashi was used in the presentation of the data, which include;  

Type I: clear-cut grooves running vertically across the lip (complete vertical) 

Type I: the grooves are straight but disappear half way instead of covering the entire breadth of 

the lip (incomplete vertical) 

Type II: the grooves are branched 

Type III: the grooves are reticular  

Type IV: the grooves are intersected 

Type V: the grooves do not fall into any of the types above and cannot be differentiated 

morphologically.  

All data collected are presented as frequencies and percentages. Associations between the 

variables were tested using the Chi-square test for independence. A p-value of < 0.05 was 

considered significant for all analysis. WinSTAT® for Microsoft ® Excel version 2012 was 

used for the statistical analysis. 

3. Results 

Table 1. Comparison of Finger prints pattern between the healthy subjects and diabetic 

patients. 

PATTERN 

RIGHT LEFT 

Normal Diabetic Normal Diabetic 

Loop 406 (64.4%) 313 (61.9%) 400 (63.5%) 305 (60.4%) 

Whorl 167 (26.5%) 130 (25.8%) 155 (24.6%) 119 (23.7%) 

Arch 57(9.1%) 62 (12.3%) 75 (11.9%) 81 (16.0%) 

X
2
 =3.120,  d.f = 2,   p = 0.210, X

2
 =4.045; d.f =2; p = 0.132 

The above result shows that there was no association (p< 0.05). The percentage of loop and 

whorl patterns was higher in the normal subjects while the percentage of arch was higher in 

diabetics. 
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Table 2. Comparison of finger prints variability between healthy subjects and male diabetic 

patients  

PATTERN 

RIGHT LEFT 

Normal Diabetic Normal Diabetic 

Loop 264 (66.3%) 97 (58.8%) 247 (65.0%) 104 (63.0%) 

Whorl 114 (28.6%) 45 (27.3%) 103 (27.1%) 40 (24.2%) 

Arch 20   (5.0%) 23 (13.9%) 30 (7.9%) 21 (12.7%) 

X
2
=13.25;   d.f =2; p = 0.001   X

2
 =3.30;   d.f =2   p = 0.192 

The above results shows that there is association on the right hand (p<0.05). The association 

found in the right hand was probably due to high difference between arch pattern of finger 

prints in the right hand between the diabetics (13.9%) and normal subjects (5.0%). In the left 

hand there was no association. 

Table 3. Comparison between finger print of normal subject and female diabetic patients  

PATTERN 

RIGHT LEFT 

Normal Diabetic Normal Diabetic 

Loop 160 (64.0%) 216 (63.5%) 153 (61.2%) 201 (59.1%) 

Whorl 53 (21.2%) 85 (25.0%) 52 (20.8%) 79 (23.2%) 

Arch 37 (14.8%) 39 (11.5%) 45 (18.0%) 60 (17.7%) 

X
2
 =   2.134,   d.f =2;    p =0.344   X

2
=0.499;   f= 2; p =0.779 

Table 3 shows there is no association between the finger print pattern and diabetes in both 

hands. 

Table 4. Comparison of lip print pattern between normal subjects and diabetic patients 

TYPES LONG VERTICAL RETICULAR BRANCHED INTERSECTED UNDIFFRENTIATED 

DIABETES 22 (5.5%) 139 (34.4%) 181 (44.8%) 19 (4.7%) 43(10.6%) 

NORMAL 34 (6.8%) 140(27.8%) 270 (53.6%) 46 {9.1%) 14 (2.8%) 
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X
2
 =35.53,   d.f = 4;   (P<0.001) 

The above result shows that there is an association between lip print pattern and diabetes (p< 

0.001).  Reticular (34.4%) and undifferentiated type (10.6%) of lip prints pattern were higher 

in diabetics than in the normal subjects (27.8%) and (2.8%) respectively while the intersected 

type has its percentage higher in normal subjects compared to diabetics. Long vertical (5.5%) 

and branched (44.8%) have percentages that truly represent their percentage in the normal 

population. 

Table 5. Comparison of lip print pattern between normal subjects and male diabetic patients   

TYPES Long vertical Reticular Branched Intersected Undifferentiated 

DIABETES 2 (1.5%) 61(46.2%) 55 (41.7%) 2 (1.5%) 12 (9.1%) 

NORMAL 10 (3.3%) 92 (30.3%) 157 (51.7%) 31 (10.2) 14 (4.6%) 

X
2
 =21.89;   d.f= 4;   P (< 0.001) 

The above result shows that there is an association (P< 0.001) between lip print pattern in 

males and diabetes. Reticular (46.2%) and undifferentiated (9.1%)   type of lip prints have 

their percentage higher in diabetics while intersected types has its percentage lower in diabetics 

(1.5%) than in the normal subjects (10.2%). The percentage of long vertical (1.5%) and 

branched (41.7%) type of lip prints gives a true representation of their percentage in the normal 

subjects. 

Table 6. Comparison of lip print pattern between normal subjects and female diabetics patients  

TYPES Long vertical Reticular Branched Intersected (Undifferentiated) 

DIABETES 20 (7.4%) 78 (28.7%) 126(46.3%) 17 (6.3%) 31 (11.4%) 

NORMAL 24 (12.0%) 48 (24.0%) 133(56.5%) 15 (7.5%) 0 (0.0%) 

X
2
 = 29.031; d.f=4, p (< 0.05) 

The result above shows an association (P<0.05) between lip print pattern in females and 

diabetes. Reticular (28.7%), undifferentiated (11.4%) have a higher percentage in diabetics 

compared to their percentage in the normal subjects (24.0%) and (0%) respectively. Branched 

(46.3%), long vertical (7.4%), intersected (6.3%) in the diabetics were less in frequency when 

compared to values from normal subjects. 

4. Discussion 

Lip prints and Finger prints form a pattern that is unique for each individual. Comparative 

study on relationship of Lip prints in diabetes patients is scanty in literature, thus the 
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association of Lip prints and finger prints patterns in diabetes is very important in order to 

relate the sex differences with Finger and Lip print patterns in diabetics. Table 1; The finger 

print variability between healthy subject and patients with diabetes shows slight predominance 

of the loop pattern in the normal subjects (64.4% and 63.5%) compare to in diabetics ( 61.9% 

and 60.4%) in both the right and left hands respectively. The predominance of the loop in the 

normal subjects over diabetics is insignificant. This also holds for the whorl pattern (26.5% and 

24.6%) in the normal population, and in diabetics (25.8% and 23.7%). The arch pattern shows 

a slight increase in percentage in diabetics (12.3% and 16.0%) compared with that of the 

normal subjects (9.1% and 11.1%) in both the right and left hands respectively. The differences 

in frequency that exist in both study groups are insignificant and this explains why there was no 

statistical significant association between diabetic and finger print pattern. The frequency for 

both diabetics and normal subjects approximated each other. In a similar study by Oladipo and 

Ogunnowo (2004) using Nigerian subjects they had a similar pattern in both diabetics and none 

diabetics and there was no significant difference in the digital patterns between the two groups 

(diabetics and non-diabetic). This study partially agrees with the work of Hossein and Nasser 

(2010) where the predominance of the loop was in the control group only (57%) and whorl was 

dominant in diabetic group (50%); however their study was restricted to type 1 diabetes only. It 

agrees with the works of Shield et al., (1995) found no significant differences between Normal 

and Diabetic patients with regard to digital pattern as well as total ridge count (TRC), ATD 

angle, a-d ridge count, a-d distance, b-c distance and position of axial triradius (t). Table 2 

however shows there is an association between the finger print patterns of the right hand of the 

males with diabetes. In comparing the finger prints variability of the right hand between normal 

subjects and diabetic, the increase in percentage of loop pattern was (66.3% and 58.8%), whorl 

(28.6% and 27.3%) and the arch pattern was (5.0% and 13.9%) respectively. The marked 

differences that exist in the loop and arch patterns is probably responsible for the significant 

association that exist in this group, thus males with arch pattern in their right hand may have a 

higher chance of developing diabetes.  Table 3; which showed the comparisons of finger prints 

pattern of normal subjects and female diabetic patients, with no statistical significant difference, 

between the two groups. This was in contrast with the research performed on Khoras and 

English diabetic women which shows an increase in arch forms in finger tips of diabetic 

women compared to the control group (Rezal et.al., 1999).   Table 4; Comparing the lip prints 

of the normal subjects and Diabetic patients, The percentage of reticular and undifferentiated 

type of lip print pattern is significantly higher in diabetics (34.4% and 10.6%) compared to the 

normal population (27.8% and 2.8%) respectively, this could indicate that people with this type 

of print are at a higher risk of developing diabetes mellitus while the intersected and branched 

type of lip prints shows a lower percentage in diabetics (4.7% and 44.8% respectively) 

compared to the normal population (9.1% and 53.6% respectively), thus indicating a lower 

chance of developing diabetes by this group of people.  Tables 5 and 6 examined the sex 

differences in lip pattern and both had a similar trend. In Table 5, reticular and undifferentiated 

type  of lip prints shows a higher percentage in diabetics (46.2% and 9.1%) compare to their 

percentage in the normal subjects (30.3% and 10%) respectively while table 6  reticular and 

undifferentiated type was also higher in diabetics (28.7% and 11.4 %) compare to their 

percentage in the normal subjects (24.0% and 0%) respectively. This shows that their 
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percentage is not just by chance or as a result of their occurrence in the normal population but 

could be a true representation of their occurrence in the disease condition. In Table 5, the 

intersected pattern type shows lower percentages in male diabetics (1.5 %) compare to its 

percentage in the normal population (10.2%) which indicate that male with this type will be at 

a lesser risk of developing diabetes. Table 6; Comparison of lip prints in the female diabetic 

patients and normal population the percentage of reticular and undifferentiated type was higher 

in diabetics (28.7% and 11.4 %) compared to their percentage in the normal subjects (24.0% 

and 0%) respectively. The frequency of undifferentiated print pattern is very significant here as 

none of the normal female subjects had it.  Thus female with this pattern are at a significantly 

higher risk of developing diabetes and this probably explains the statistical association that 

exist in this group. 

5. Conclusion 

The study did not show any significant association between the finger print patterns and 

diabetes when analysed for both sexes together. It however demonstrated that there is an 

association in the finger prints pattern of the right hand in male diabetics. The study showed 

significant association between the lip print patterns in the overall population and for males and 

females cases separately. In the overall test population, the findings indicate that males with 

intersected type of lip prints patterns may have lesser chances of developing diabetes while 

those with reticular and undifferentiated are at a higher risk of developing diabetes. This study 

also shows that there is an association between undifferentiated type of lip prints with female 

diabetics compared to the normal population thus female with this type will be at a higher risk 

of developing the disease condition. 

6. Recommendation 

Since finger and lip prints hold a potential to serve as a supplementary tools, to predict the 

expectance of diabetes in an individual especially those with a family history of diabetes 

further studies should be carried out and larger samples should be examined in detail to further 

validate the findings of this study and come to definitive conclusion.  
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