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Abstract

Aim: To determine if an association exists between dermatoglyphic patterns and occurrence of dental caries
among 12 year old school children in Mangalore. Settings and Design: A cross sectional study conducted in
school settings. Methods and Material: A total of 183, 12-year old school children were selected using simple
random sampling. Dental caries experience was assessed using the Decayed, Missing and Filled Tooth index.
Dermatoglyphic patterns of the fingers and the total ridge count were recorded using the ink stamp pad
method and analysed using a 2x magnifying glass. Statistical Analysis Used: Chi-square test and one way
ANOV A were used for statistical analysis of collected data. Results: The mean DMFT score of this population
was 2.83 + 2.53 whereas mean dmft score was 0.84 £ 1.64. Chi-square analysis showed a statistically significant
frequency of whorls in the 2nd finger in children with a dental caries experience of more than 3 (p<0.05). The
total ridge count also showed a statistically significant relation with dental caries experience, when the one
way ANOV A test was used (p<0.05). In children with higher dental caries experience, the total ridge count
was less and vice versa. Conclusions: Dermatoglyphic patterns and total ridge count could be anovel method
to determine the population at risk for dental caries, thus providing a vital component in the search for an

acceptable, accurate and cost-effective predictor for identifying high risk individuals.
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Introduction

For ages, features of hands have fascinated
scholars, sages, theologians, doctors and
laymen alike. Dermatoglyphics, a terminology
coined by Harold Cummins and Charles Mildo
in 1926, is a science, which involves the study
of fine patterned dermal ridges on digits,
palms and soles.[1]
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The pattern of ridges formed on the tips of
human fingers has long been regarded as
unique to each individual. These dermal
patterns once formed, remains constant
throughout the life of an individual.[2]
Dermatoglyphic patterns have proved to be
of diagnostic value in certain disorders like
mongolism, Turner’s syndrome,
cardiovascular disease, diabetes, bronchial
asthma and schizophrenia.[3-6]

Genetic contribution to the development of
dental diseases has been an area of interest for
many years. Dental caries is the major disease
of dentistry and genetic factors play an
appreciable part in determining individual
resistance against dental caries. Studies have
provided convincing evidence for a marked
genetic component to dental status and dental
caries experience.[7-15]

The basis of considering dermatoglyphic
patterns as a marker for dental caries is that
in the embryonic period, tooth formation and
the formation of finger ridge patterns begins
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and ends at about the same time. The dermal
ridges of the hand take their origin from the
foetal volar pads which appear in the 6th-7th
week of embryonic life, at the same time as
that of tooth formation in intraembryonic life.
They occur as mound-shaped elevations of the
mesenchymal tissue situated above the
proximal end of the most distal metacarpal
bone on each finger, in each interdigital area.
The type of arrangement of ridge patterns on
the fingers is determined by the size and
position of these volar pads.[2]

The ridge patterns are completed by 12th-
14th week of gestation, i.e. at the same time as
that of tooth formation completion in the
embryonic life.[6] Therefore it may be
hypothesised that hereditary and
environmental factors leading to dental caries
may also cause peculiarities in fingerprint
patterns.

This led to the conception of the present
study with the aim of determining if
dermatoglyphic patterns are associated with
the occurrence of dental caries among 12 year
old school children.

Materials and Methods

The present study was a cross sectional
descriptive study conducted on 183, 12 year
old school children of Mangalore, a coastal city
of India, which has a high prevalence of dental
caries.[16]

Ethical clearance to conduct the study was
obtained from the Institutional Ethics
Committee of Manipal College of Dental
Sciences, Manipal University, Mangalore (Ref
No: 11076 dated4 August 2012). Permission
to conduct the study was acquired from the
head of the institution and the principal of the
selected schools and informed consent was
taken from the parents of the participants.

The sampling frame consisted of all the
schools in Mangalore out of which 5 schools
were selected by simple random sampling
technique (lottery method).

Calibration was done with an expert in

forensic medicine, to assess the inter-examiner
reliability in identification of dermatoglyphic
patterns using the Kappa statistic.[17] The
Kappa values obtained were 0.937 for
fingerprint pattern identification and 0.784 for
Total Ridge Count (TRC) calculation.

All the children aged 12 years of age as on
their last birthday present in the selected
schools on the day of examination, formed the
sample. Children with special health care
needs and those with genetic disorders
(including cleft lip and palate syndromes) were
excluded from the study.

The selected children were divided into three
groups based on their highest Decayed,
Missing and Filled Tooth Index[18] score for
permanent (DMFT Index) and primary teeth
(dmft Index).The division was done into
following groups: Group A (Index score 0),
Group B (Index score 1-3) and Group C (Index
score more than 3).[19] Data collection was
done over a period of 4 weeks in the month of
September 2012.

An interview schedule was used to obtain
information about dietary preferences and the
oral hygiene practices followed by the children.
These were elicited by face to face interview
during the examination at school.

The caries experience of the children was
recorded using the DMFT/dmft Index. The
WHO criteria[20] was used for diagnosing
dental caries. Examination was carried out
beginning from the maxillary right quadrant
and proceeding in a clockwise direction to the
mandibular right quadrant. A trained recorder
helped in recording the data.

Dermatoglyphic patterns of the digits of both
hands were recorded using the Cummins and
Mildo method.[21] Children’s palms were
scrubbed thoroughly with an antiseptic
solution and were allowed to dry. The digits
were then pressed firmly on an ink pad with
the little finger first followed by the ring finger,
middle finger, index finger and finally the
thumb for each participant. Prints were
obtained on bond paper by applying stable and
adequate pressure. The same process was
repeated for the left hand on a different sheet
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of paper. Using this method three recordings
were done to get acceptable and legible prints.

The dermatoglyphic patterns were then
analysed to determine the loops, arches,
whorls and the total ridge count.[22] The Total
Ridge Count was determined by drawing a
square of 5 mm X 5 mm on a thin transparent
sheet which was placed on the recorded
fingerprint (Figure 1). It was then observed
under a magnifying glass and the number of
ridges passing through the square drawn on
the sheet is counted. The drawn box (25 mm?)
was placed on the same area of all the recorded
digits to obtain standardised readings.[23-26]

The data was coded and analysed using the
SPSS version 11.5. The level of statistical
significance was kept at p<0.05. Chi-square
test and ANOVA were used for statistical
analysis of collected data.[27]

Table I: Descriptive Statistics of the

Study Population
Gender
Male 97(53.1%)
Female 86(46.9%)
Brushing with toothpaste

Once aday 92 (560.3%)

Twice a day 91(49.7 %)
Diet

Veg 37(20.2%)
Mixed 146(79.8 %)

Results

The study was conducted on 183, 12 year
old school children of Mangalore. Gender wise
distribution of the population showed that the
number of males and females in this study
were 97 (53%) and 86 (47%) respectively. All
the participants used toothbrush and
toothpaste with half of the subjects brushing
once a day and the other half brushing twice
a day. Almost 80% of the subjects belonged to
the mixed diet group and the remaining 20%
were vegetarians (Table I).

The mean DMFT score of this population
was 2.83 + 2.53 whereas mean dmft score was
0.84 £1.64. The mean number of decayed teeth
were 2.77 and the mean number of filled teeth
were 0.05 in the permanent dentition and the
mean number of decayed teeth and filled teeth
were 0.81 and 0.02 in the deciduous dentition
respectively. No subject had teeth missing due
to caries. The prevalence of dental caries was
found to be 84% .The study sample was divided
into three groups based on their dental caries
experience. A total of 29 children with no
dental caries were categorized into group A,
77 children with a dental caries experience of
1-3 to the group B and 77 children with a
dental caries experience of more than 3 to the

Table II: Gender-Wise Distribution Based on the Dental Caries Experience

Group A Group B Group C
Gender p ) Dental caries Dental caries Total
No dental caries . .
experience of 1-3 experience of >3

Male 16 40 41 97
Female 13 37 36 86

Total 29 77 77 183

Not Statistically significant

Table IIT: Dermatoglyphic Patterns and the Dental Caries Experience

GROUPS LOOPS ARCHES | WHORLS | Total
Group A o o o
(No dental caries) 149 61.4%) | 29 (10%) | 112(38.6%) | 290
Group B o o o
(Dental caries experience of 1 - 3) 465 (60.4%) | 35(4.5%) | 270(351%) | 770
Group C o N o
(Dental caries ezperience >3) 470 (61%) | 41(5.3%) | 259(33.7%) | 770
Total 1084 105 641 1830
Not Statistically significant
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Table I'V: Finger-wise Distribution of Dermatoglyphic Patterns and

ce in the Permanent Dentition

al Caries Experie
Finger Group A Group B Group C
(No dental (Dental caries (Dental caries
caries) experience of 1 -3) | experience of >3)
Right 1 Loop Loop Loop
Hand 2 Whorl Whorl Whorl
3 Loop Loop Loop
4 W horl Loop Whorl
5 Loop Loop Loop
Left 1 Loop Loop Loop
hand 2 Loop* Whorl Whorl
3 Loop Loop Loop
4 Whorl Loop Loop
5 Loop Loop Loop
* Statistically significant at p <0.05

Table V: Finger-wise Distribution of Dermatoglyphic Patterns and

Dental Caries Experience in the Deciduous Dentition
Group A Group B Group C
Finger | (No dental (Dental caries (Dental caries
caries) experience of 1 -3) | experience of >3)
1 Loop Loop Loop
2 Loop Loop Whorl*
Right 3 Loop Loop Loop
Hand
4 Loop Loop Loop
5 Loop Loop Loop
1 Loop Loop Loop
Left 3 Loop Loop Whorl*
hand 3 Loop Loop Loop
4 Whorl Loop Loop
5 Loop Loop Loop
* Statistically significant at p < 0.05

Table VI: Mean Total Ridge Count (TRC) Values among Groups

Groups (Totall;lingers) Min | Max | Mean (SD)

(No fl;er ot iries) 290 8 | 28 | 1710 3.27)

(Dental cariefl;e(:;zr]igence of 1 - 3) 770 8 2 | 14.43%292)

(Dental cagz(s)ueipcerience >3) 770 7 5 | 14.12°3.02)
*One way Anova between groups significant at 0.05 level

group C (Table II).

When the 10 fingers of the183 children were
analysed, we got a total of 1830
dermatoglyphic patterns, out of which, 1084
were loops, 641 were whorls and 105 were
arches (Table III).When the patterns were

compared between the three groups, we found
that the frequency of loops was higher in the
high caries group (Group C) whereas the
frequency of arches and whorls were higher
in the no caries group (Group A). However,
this finding was not statistically significant
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Table VII: Within Groups Analysis Using Post Hoc

Tukey’s Test

Between Standard error P value
Group A & Group B 0.208 0.000*
Group A & Group C 0.208 0.000*
Group B & Group C 0154 0.108*

*Significant at 0.001 level

(Table I1I).

Gender-wise analysis using the Chi-square
test showed no statistically significant
association between dermatoglyphic patterns
and dental caries experience.

When the finger wise distribution of
dermatoglyphic patterns were compared with
the dental caries experience in the permanent
dentition, we found that the presence of a loop
in the second finger (ring finger) of the left
hand was associated with no caries whereas
whorls were more commonly associated with
dental caries and this was found to be
statistically significant (Table IV).

Table V shows the finger wise distribution
of dermatoglyphic patterns when compared
with the dental caries experience in the
deciduous dentition. Here we found that the
presence of whorls in the second finger (ring
finger) of both the right as well as the left hand
was associated with high dental caries
experience and this was found to be
statistically significant.

Table VI shows the mean Total Ridge Count
(TRC) values of the population. The mean TRC
values were higher (17.1) in the no caries group
(Group A) when compared to the TRC values
of 14.43 and 14.12 in Group B and Group C
respectively. Analysis using the one way
ANOVA found a statistically significant
relation. The TRC value was found to decrease
with an increase in the caries experience
among the study participants (Table VI).

Within group analysis done using Post Hoc
Tukey’s test showed that there was a
statistically significant difference in TRC values
between Group A and B, Group A and C but
not between Group B and C. These values
indicate that high TRC values were associated
with low caries experience and low TRC values
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with high caries experience (Table VII).

Discussion

Dermatoglyphics has been a useful guide
and a powerful tool in understanding basic
questions in biology, medicine, genetics and
evolution, apart from being the best method
for personal identification. In the same context,
dermatoglyphics might be used as a valuable
tool in determining the population at risk for
dental caries. Host factors like the structure of
dental enamel, immunologic response to
cariogenic bacteria, or the composition of
saliva are the factors that affect the
development of dental caries in an individual.
Genetic variations in the host may contribute
to increased risks for dental caries.[9]

A total of 183 children aged 12 years
participated in this study. The age group of 12
year olds was selected for this study as it is
generally the age at which children leave
primary school and the last age at which
reliable sample may be obtained easily through
the school system. This age group is also the
global monitoring age for dental caries for
international comparisons and monitoring of
disease trends.[20]

The prevalence of dental caries was found
to be 84% which was found to be very high
compared to the study by Suprabha et al.[16]
The children were divided into three groups
based on their dental caries experience.[19] The
number of children with highest DMFT/dmft
scores in the three categories was 29, 77 and
77 respectively.

When the 1830 dermatoglyphic patterns of
183 children were analysed, we found an
increased frequency of loops among this study
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population. However, on individual finger
analysis it was seen that whorls were seen
with increased frequency in children with high
dental caries experience and it was found to
be statistically significant. Similar findings
were reported by other studies.[1,5,28] Atasu
[28]in his study stated that students with
dental caries had more whorls on their
fingertips whereas Madan et al[1] reported that
although the maximum occurrence of whorls
were seen in the dental caries group, the
prevalence was found to be higher on the 3rd
digit (ring finger) of the left hand in females
and in the 3rd digit (ring finger) on the right
hand in males. Abhilash et al[5] reported that
dental caries susceptibility of an individual
increases with an increase in the incidence of
whorl pattern.Bhat et al [29] in their study also
found the frequency of whorls to be more in
the caries group and the frequency of loops to
be more in the caries free group. The increased
frequency of occurrence of whorl pattern on
2nd finger (ring finger) of children with high
caries experience in our study was
inaccordance with the results of the previous
studies by Atasu[28], Madan et al.[1] and
Abhilash et al.[5] This association was true for
both primary and permanent dentition in our
study. When the Total Ridge Count (TRC) was
analysed, an inverse relation was observed
between the Total Ridge Count (TRC) and
dental caries experience. One way ANOVA
was significant between mean TRC values and
high caries experience in both primary and
permanent dentition. Hence, the present study
demonstrates that TRC values decreased
significantly with an increase in caries
experience. This finding was corroborated in
other studies where it was shown that Total
Ridge Count (TRC) values are inversely related
to dental caries experience.[1,5,28]

Conclusions

Dental caries if not controlled in the early
phase may lead to harmful consequences. In
children it can be a major reason for the loss
of school hours. The disability associated with

advanced dental carious lesions is also severe.
Establishing a basis for the genetic contribution
to dental caries will improve our
understanding of the complexity of dental
caries pathogenesis and provide an
opportunity to link patterns of inheritance with
susceptibility to dental caries.

Further studies in this area, on well-
characterized populations with clearly defined
dental caries prevalence, taking into
consideration all the confounding variables,
will be required to analyse the relationship
between dermatoglyphics and dental caries in
depth.If the science of dermatoglyphics could
be used for predicting dental caries risk, this
would then provide a vital component in the
search for an acceptable, accurate and cost-
effective tool for predicting and preventing
dental caries and for promoting oral health.

Key Message

The science of dermatoglyphics may be used
to determine the population at risk for the
development of dental caries.
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