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Abstract

Diabetes mellitus is one of the most common non­communicable diseases globally. Dermatoglyphics as
a diagnostic tool is now well established for a number of diseases with strong hereditary basis. The
objective of the present study was to understand the association of C­line polymorphism and 4th inter
digital (ID4) patterns with type 2 diabetes mellitus (T2DM). In the present study 30 clinically diagnosed
cases of adult female T2DM patients from West Bengal, India and 60 healthy adult females without
having the history of diabetes as controls were incorporated from the same area and population. Bilateral
palm prints of each individual were collected following standard ink and roller method and analyzed for
C­line termination polymorphism and ID4 patterns. The overall frequency of C line termination points on
both hand of T2DM patients were 45%, 41.67% and 3.33% for ulnar, radial and proximal position,
respectively. These were 64.17%, 35.83% and 13.33% for ulnar, radial and proximal position, respectively
in controls. The overall frequency of absent C line was 10% in T2DM patients and 3.33% in controls. The
overall frequency of occurrence of ID4 patterns in T2DM and control subject was 76.67% and 30.83%,
respectively. The result also revealed significant (p<0.05) differences in the distribution of line C termination
points and ID4 patterns between T2DM patients and controls. The present study indicated that the C­line
polymorphism and ID4 pattern may be used for early identification of risk group individuals for
surveillance with a view to prevent the disease onset.

Keyword: Dermatoglyphics; C­line; Type 2 Diabetes Mellitus; 4th Inter Digital Patterns; India.

Introduction

Dermatoglyphics is the scientific study of
epidermal ridges on the volar aspect of the hands
and feet [1]. Dermal ridges are differentiated during
third to fourth month of fetal life and remain
unchanged throughout the life of an individual [2,
3]. These epidermal ridges form well­defined patterns
that characterize individuals and was found useful
in the clinical diagnoses of several diseases [4]

including chromosomal aberration [5], schizophrenia
[2] and vitiligo [6]. Studies [7, 8]were also
demonstrated association between diabetes mellitus
and dermatoglyphics traits.

Diabetes mellitus is one of the most common non­
communicable diseases globally [9]. There are two
major forms of diabetes mellitus, namely type 1
diabetes mellitus and type 2 diabetes mellitus (T2DM).
T2DM accounts for about 90 to 95% of those with
diabetes and encompasses individuals who have
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insulin resistance and usually have relative (rather
than absolute) insulin deficiency [10]. Countrywide
ranking on people with diabetes revealed that India,
the diabetes capital of the world [11], occupies the
highest position with 31.7 million diabetic people in
the year 2000 and it will be about 79.4 million in the
year 2030 [9,12].  It was also observed that individuals
with family history of diabetes and who belongs to
certain ethnic group had a higher risk of developing
diabetes, and thus indicated significant genetic
influences [13,14].

The presence of strong genetic influences in both
Dermatoglyphics and T2DM makes dermatoglyphics
an important supporting evidence and diagnostic
aid for T2DM [15].Though, a number of studies has
been done in Indians to understand the association
between diabetes mellitus and dermatoglyphics
traits [16­18], their findings demonstrated
contradicting results[4]. Moreover, very few studies
[13]has been done on T2DM patients and to best of
our knowledge no study has been done to
understand the association of C­line polymorphism
and 4th inter digital patterns with T2DM in India,
especially in Eastern India. In view of the above, the
objective of the present study was to understand the
association of C­line polymorphism and 4th inter
digital patterns with T2DM.

Materials and Methods

This case control study involved 30 clinically
diagnosed T2DM adult female patients of Bengalee
Hindu caste population of Kolkata, West Bengal,
India. Control includes, 60 apparently healthy adult
females without having history of diabetes as controls
were incorporated from the same area and
population. Only female were chosen to avoid gender
bias. Bilateral palm prints of each individualwere
collected according to the widely used standard ink
and roller method proposed by Cummins and Midlo
[1]. The print of the palm was taken by making an
impression on the paper and the prints of the fingers
were taken by roll on technique where the coated
finger will be rolled from the edge of the finger to the
other end on the white paper until a visible print is
seen. The patient’s gender, age, and family history
were noted.

The termination of palmar C line was classified
according to Plato’s [19] classification. The
termination of C­line was classified in to four basic
types­ ulnar/U (4, 5, 6 or 7 position), radial/R (9, 10,
11, 12 or 13 position), proximal/P (X, x or 8 position)
and absent/A.The palmar 4th inter digital patterns

(ID4) in terms of present or absent were also recorded.
Informed consent was obtained from each participant
before the commencement of the study.  Chi­square
test was used to compare palmar  C line termination
and 4th inter digital patterns (ID4)between T2DM
patients and controls. All the data were interpreted
and analyzed in SPSS (version 16.0) and the cut off
value were set as, p <0.05.

Results

The distribution of palmar main line C
termination points among the T2DM patients and
controls are presented in Table 1. It showed that the
palmar C line termination points in the left hands of
T2DM patients were 40%, 40% and 6.67% for ulnar,
radial and proximal position, respectively. However,
in 13.33% T2DM patients the C line was absent.
Contrary to that the palmar C line termination points
in the left hands of control patients were 51.67%,
26.67% and 18.33% for ulnar, radial and proximal
position, respectively. However, in controls the
frequency of absent C line was only 3.33%. On the
other hand, the C line termination point for right hand
of T2DM patients were 50% and 43.33% for ulnar
and radial position. There was no proximal
termination of C line in right hand of T2DM patients.
The C line termination points on right hand of
controls were 43.33%, 45% and 8.33% for ulnar,
radial and proximal position, respectively. However,
the frequency of absent C line was 6.67% in T2DM
patients and 3.33% in controls. The overall frequency
of C line termination points on both hand of T2DM
patients were 45%, 41.67% and 3.33% for ulnar,
radial and proximal position, respectively. These
were 64.17%, 35.83% and 13.33% for ulnar, radial
and proximal position, respectively in controls. The
overall frequency of absent C line was 10% in T2DM
patients and 3.33% in controls. The result of the chi­
square test revealed significant (p<0.05) differences
in the distribution of palmar main line C termination
characteristics between T2DM patients and controls.

Table 2 shows the distribution of palmar 4th inter
digital patterns (ID4) among T2DM patients and
controls. It revealed that the frequency of occurrence
of ID4 pattern in the left hand was 73.33% in T2DM
patients and 30% in controls. With regard to the right
hand, ID4 was present in 80% T2DM patients and
31.67% and controls. The overall frequency of
occurrence of ID4 patterns in T2DM and control
subject was 76.67% and 30.83%, respectively and
there were significant (p<0.05) differences in the
distribution of ID4 patterns between T2DM patients
and control subjects.
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Table 1: The distribution of palmar main line C among the T2DM patients and controls

*p<0.05,

Table 2: The distribution of palmar 4thinter digital patterns (ID4) among the T2DM patients and controls

*p<0.05

 
 

 
 

Ulnar 
(%) 

Radial 
(%) 

Proximal 
(%) 

Absent 
(%) 

χ2 

 

C­line polymorphism 

Left hand T2DM 

Left hand control 

12 (40.00) 
31 (51.67) 

12 (40.00) 
16 (26.67) 

2 (6.67) 
11 (18.330 

4 (13.33) 
2 (3.33) 

15.59* 

Right hand T2DM 
Right hand control 

15 (50.00) 
26 (43.33) 

13 (43.33) 
27 (45.00) 

0 (0.00) 
5 (8.330 

2 (6.67) 
2 (3.33) 

9.95* 

Both hand T2DM 
Both hand controls 

27 45.000 
57 (47.51) 

25 (41.67) 
43 (35.83) 

2 (3.33) 
16 (13.33) 

6 (10.00) 
4 (3.33) 

11.94* 

 

 Present (%) Absent (%) χ2 

 
 

ID4 Patterns 
 
 

Left hand T2DM 
Left hand controls 

22 (73.33) 
18 (30.00) 

8 (26.67) 
42 (70.00) 

37.59* 

Right hand T2DM 
Right hand controls 

24 (80.00) 
19 (31.67) 

6 (20.00) 
41 (68.33) 47.36* 

Both hand T2DM 
Both hand controls 

46 (76.67) 
37 (30.83) 

14 (23.33) 
83 (69.17) 42.26* 

 

Discussion

Dermotoglyphics as a diagnostic tool is now well
established for a number of diseases with strong
hereditary basis. Commins [20] was the first person
to show the possible use of dermatoglyphics in
clinical medicine [3,20]. The present study to
understand the association of C­line polymorphism
and ID4 patterns with T2DM revealed that the palmar
C line termination point on radial direction in the
left hand of patients were significantly higher (40%
vs. 26.67%) than that of controls. Contrary to that,
ulnar (40% vs. 51.67%) and proximal (6.67% vs.
18.33%) C line termination points in the left hand of
patients were significantly lower than that of
controls. Interestingly, an inverse pattern of C line
termination points were observed in right hand,
when compared with left hand patterns of patients
and controls. For example, in patients, the presence
of ulnar C line termination point was significantly
higher and the radial C line termination point was
lower. This was in contrary to the previous studies
[7,21], which demonstrated decreased ulnar,
proximal, absent patterns in the patients compared
to controls. However, significant  differences in C
line terminations of patient and controls in the present
study was in corroborated with study of Eswaraiah
and Bali [16]. The cardinal features of the present
study were the significantly lower prevalence of
proximal C line termination point and higher
prevalence of absent C line termination in T2DM
patients, compared to controls.Previous studies
[21,22] observed that the proximal variety were
absent on both hands in the diabetics, whereas in
the present study it was absent only in right hand.The

little agreement between the findings of other studies
with the present study may be due to the ethnic
variations. Moreover, all these studies [7, 16, 21, 22]
have been done among diabetes patients, which
includes different forms of diabetes including type 1
and type 2 diabetes. Thus, the present study is the
first of its kind to understand the association of C­
line polymorphism and ID4 patterns with T2DM.

However, as observed in the present study, a
typical manifestation of higher prevalence of absent
C line termination in T2DM cases was also observed
by Pathan and Hashmi [23].When we considered
both hands the prevalence of C­line termination
distribution was U>R>A>P direction in patients and
U>R>P>A direction in controls. Comparison of ID4
patterns revealed an inverse association in terms of
significantly (p<0.05) higher occurrence of ID4
pattern in both hands of T2DM patients as compared
to controls. However, Eswaraiah and Bali [16]
observed significantly lower ID4 pattern among
diabetes (included both type 1 and type 2)
patientscompared to controls.

Conclusion

In conclusion, the result of the present study to
understand the association of C­line polymorphism
and ID4 patterns with T2DM revealed significant
(p<0.05) differences in the distribution of line C
termination points and ID4 patterns between T2DM
patients and controls. Thus, the dermatoglyphic
features of the present study may be used as a
screening tool to identify the persons who are at risk.
Because, early prediction and diagnosis of patients
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with T2DM may improve the treatment result and
prevent further complications. However, one of the
limitations of the present study is the small sample
size. Further studies are needed among a larger
sample for effective prevention strategies.
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