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Abstract

Background: Dermatoglyphics has been used as a powerful tool in diagnosis of physiological, medical or genetic conditions. Hence its
role in predicting the dental caries which is a multifactorial disease with genetic influence has to be investigated.

Objective: The present study was conducted to investigate the role of dermatoglyphics in predicting the susceptibility of individuals to
develop dental caries.

Material and methods: The study included 200 students of MMMC Manipal. Dental caries pattern was recorded using the DMFT index.
The impression of thumb ridge pattern was recorded using duplicating inkpads.

Results: The male subjects showed maximum of loop pattern with 53.6% and 71% in right and left thumb respectively. The female sub-
jects also showed the maximum of loop pattern with 54.2% both in right and left thumb. Subjects who had arch type of pattern on right
thumb (66.7%) and left thumb (57.1%) were found to be caries free compared to loop and whorl pattern. Subjects with whorl pattern on
the left thumb (34.2%) and right (34.9%) had DMFT > 3 compared to loop and arch.

Conclusion: Dermatoglyphics serve to strengthen the diagnostic impression of the disease from an early age and hence preventive oral

health measures can be considered.
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1. Introduction

For decades, features of the hands have fascinated scholars, theo-
logians, doctors and laymen alike (Abhilash et al. 2012). In to-
day’s modern world, the study of hand or simply known as derma-
toglyphics is far removed from the popular image of traditional
palmist uttering mysterious incantation in arcane language
(Prabhu N et al. 2014). Instead through various scientific re-
searches, the hands or more specifically its patterns have been
recognized as a powerful tool in diagnosis of physiological, medi-
cal or genetic conditions, also in analysis of one’s potential, per-
sonality and preferences (Abhilash et al. 2012).

Dermatoglyphics originates from the Greek words, ‘derma’ means
skin and ‘glyphae’ means carve. Dr. Harold Cummins coined the
term “dermatoglyphics”in 1926 (Patil et al. 2014). Each finger-
print is unique. Even an individual right hand and left hand finger-
print will not be the same. Even though the size increases as we
age from childhood to adulthood, the pattern will not change un-
less it is severely injured. Fingerprints will begin to show again
along with healing of the wound when there is no damage to the
dermis. Dermatoglyphics is therefore considered a stable marker
that once formed remains same throughout a person life (J & R
2014).

In the nineteenth century, Sir Francis Galton put forth a rule called
‘proof of no change’, which states that an individual’s dermato-
glyphics remain unchanged throughout his/her lifetime. He was
the first to propose that there is a relationship between human
prints and genome (E et al. 2013). Dermatoglyphics is also con-

sidered as a genetic marker for dental caries. The basis for consid-
ering this is due to the development of teeth, which coincides with
development of epidermal ridges or finger print ridges. Both the
tooth and the epidermal ridges formation begins and ends at about
same time. The dermal ridges of the hand take their origin from
the fetal volar pads which appear in the 6th-7"" week of embryonic
life, at the same time as that of tooth formation in intra-embryonic
life. The ridge patterns are completed by 12th- 14th week of gesta-
tion, i.e. at the same time as that of tooth formation completion in
the embryonic life. Aside from that, the epithelium of finger buds
as well as enamel has the same ectodermal origin. (Sharma &
Somani 2009, Thakkar et al. 2014).

Dermatoglyphics has been a useful tool in understanding basic
questions in biology, medicine, genetics and evolution in addition
to being the best and most widely used method for personal identi-
fication (Prabhu N et al. 2014). Some may not view dermato-
glyphics as an independent field of study even though it has a
body of theory, methods and application. However, in biology,
anthropology, genetics and medicine, dermatoglyphics serves as a
tool to describe, compare and contrast and at times predict occur-
rences and risks for biomedical events (Ramani et al. 2011). In the
field of dentistry, dermatoglyphics acts as indicator for periodonti-
tis, dental caries, certain types of dental anomalies such as cleft lip
and palate, dental fluorosis and malocclusion.(E et al. 2013).
However, the relation between dental conditions and dermato-
glyphic pattern is still in the infancy stage. But with increasing
interest in the last decades, dermatoglyphics is seen as the window
of congenital abnormalities. Early detection can anticipate clini-
cian and initiate preventive and protective health measures at a
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very young age (Prabhu N et al. 2014a). Thus, a study to investi-
gate the role of dermatoglyphics in predicting the susceptibility of
an individual to develop dental caries was undertaken. Hence the
aim of our study was to evaluate an association if any, between the
type of thumb ridge pattern and dental caries incidence among the
students in our institution. Also to assess if any difference exists
between the right and left type of thumb ridge pattern with dental
caries occurrence.

2. Materials and methods

A cross sectional study was performed on total of 200 dental and
medical students between the age group of 19- 22 years, from
Melaka Manipal Medical College, Manipal. The dental caries
pattern was recorded using the DMFT index. The impression of
thumb ridge pattern of the students was recorded using duplicating
inkpads. Each of the student were designated a sample number
which is written against individual’s DMFT index and thumb
impression. Informed consent was obtained from the students
prior to the participation in the study. The Manipal University
Ethical committee approval was obtained prior to the conduct of
the study.

Recording of caries index was done using the Decayed Missing
Filled Tooth (DMFT) index introduced by Henry T. Klein, Carrole
F. Palmer and Knutson J. W in 1938 and modified by WHO (So-
ben Peter, 2009) The oral examination was done using the basic
diagnostic instruments using natural light. Recording of thumb
prints was done by pressing the thumb on the duplicating inkpad
with slight pressure, then the thumb was placed on the sheet and
impression was taken of both right and left thumb. The obtained
thumb prints were then checked for the various patterns like Loop,
Whorl and Arch using a 4x magnifying glass. The data obtained
was subjected to statistical analysis using Chi-square test, SPSS
(version 16.0) software. The criterion for statistical significance
was p < 0.05.

3. Results

A total of 200 dental and medical students were included in our
study, which included 69 males (34.5%) and 131 females (65.5%)
students. Subjects were within the age group of 19-24 years. The
subjects were divided into three groups: A (DMFT=0), B
(DMFT= 1- 3) and C (DMFT>3). The male subjects showed the
maximum of loop pattern with 53.6% (Table 1) and 71% (Table 2)
in right and left thumb respectively. The female subjects also
showed the maximum of loop pattern with 54.2% (Table 1 & 2) in
both right and left thumb. Arch pattern was least observed with
4.6% (Table 1) and 5.3% [Table 2] in right and left thumb of fe-
male subjects; however the male subjects showed no arch pattern.
(Table1 & 2).

When the caries incidence was compared between male and fe-
male subjects, 21.7% of male and 17.6% of female subjects
showed no caries. 23.2% of male and 35.9% of female subjects
showed the maximum caries with DMFT > 3. (Table 3).

Table 4 shows statistical significant association between the derm-
atoglyphic patterns in both right and left thumb and DMFT score.
Subjects who had arch pattern on right thumb (66.7%) and left
thumb (57.1%) were found to be caries free compared to loop and
whorl pattern. Subjects with whorl pattern on the right thumb
(34.9%) and left thumb (34.2%) had DMFT >3 compared to loop
and arch pattern.

4. Discussion

A proper understanding of dermatoglyphics and dental structures
in man can only be obtained “with knowledge on their phylogenet-
ic and ontogenetic histories”. It is known that any factor active
during the time period of genetic expression is bound to affect all
structures developing at that time (Agravat et al. 2014). The wide-

spread interest in epidermal ridges developed only in the last sev-
eral decades, when it became apparent that many patients with
chromosomal aberrations had unusual ridge formations. Therefore,
dermatoglyphic patterns becomes a good material for genetic stud-
ies, because unlike stature, intelligence, and body weight, they are
not significantly influenced by age or by postnatal environmental
factors. Each fingerprints is unique and is based on the genetic
characteristics of each individual (Abhilash et al. 2012).

In our study, it was observed that both male and female subjects
had maximum of loop pattern and the male subjects showed no
arch pattern. Similar results were seen in another study where the
loop pattern was seen the highest in both gender and no arch pat-
tern was seen in females (Venkatesh et al. 2012).

It was also noted in our study that the subjects with whorl pattern
showed high caries incidence similar to the findings in various
studies (Abhilash et al. 2012, Madan et al. 2011), were increased
occurrence of whorls was noted with higher caries susceptibility.
However some studies showed contrast results (Agravat et al.
2014) such as the female subjects with whorl patterns showed no
caries and those with loop pattern showed the maximum occur-
rence of dental caries.

It was found that more than 50% of the individuals with arch pat-
tern showed no dental caries in our study, in contrast to a previous
study were 60% of individuals with loop pattern were caries free.
(Venkatesh et al. 2012).

5. Conclusion

It can be concluded that there is a definite correlation between
dermatoglyphics and dental caries. Research and studies that have
been done to correlate dermatoglyphic patterns and dental caries
open a window for predicting dental caries. If an individual is
more susceptible to dental caries and identified in early childhood,
the clinician can undertake preventive steps. Dermatoglyphics
serves to strengthen the diagnostic impression of the disease from
an early age and hence preventive oral health measures can be
undertaken.

Table 1: Gender- Wise Distribution of the Types of Dermatoglyphics
Pattern in Right Thumb

RIGHT THUMB
Gender Total
Loop Whorl Arch
37 32 0 69
Male
53.6% 46.4% .0% 100.0%
71 54 6 131
Female
54.2% 41.2% 4.6% 100.0%

Table 2: Gender-Wise Distributions of the Types of Dermatoglyphics
Pattern in Left Thumb

LEFT THUMB
Gender Total
Loop Whorl Arch
49 20 0 69
Male
71.0% 29.0% .0% 100.0%
71 53 7 131
Female
54.2% 40.5% 5.3% 100.0%
Table 3: Gender- Wise Distribution of Caries Experience
DMFT categories
. Total
Gender No Caries  1-3 DMFT >3 DMFT
Male 15 38 16 69
21.7% 55.1% 23.2% 100.0%
23 61 47 131
Female
17.6% 46.6% 35.9% 100.0%
38 99 63 200
Total
19.0% 49.5% 31.5% 100.0%
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Table 4: Percentage Distribution of Association between the Right and
Left Thumb Ridge Pattern with Dental Caries Experience

DMFT categories
. p Value
No Caries 1-3 DMFT >3 DMFT
24 52 32
LOOP
22.2% 48.1% 29.6%
RIGHT 10 46 30
WHORL
THUMB 11.6%  53.5% 34.9% 0.013
1 1
ARCH
66.7%  16.7% 16.7%
25 59 36
LOOP
20.8% 49.2% 30.0%
LEFT 9 39 25
WHORL 0.048
THUMB 12.3%  53.4% 34.2%
1 2
ARCH
57.1%  14.3% 28.6%
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