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Abstract

Background

Development of dermal ridges and primary palate occurs at same time of intrauterine life. Also, epithelium of
both enamel and finger buds have ectodermal origin due to which dermatoglyphics is considered as a genetic
marker of dental caries. Therefore, this study was conducted to determine relationship between
dermatoglyphic pattern and dental caries status among preschool children in Kathmandu, Nepal.

Materials and Methods

An analytical cross-sectional study was conducted among 236 schoolchildren of 2-6 years (Group 1, dmft=0,
Group 2, dmft=1). Dermatoglyphic pattern was assessed from all 10 fingers of two hands using inkpad and
fingerprint cards and dmft index was recorded. Data collected were analyzed in statistical package for social
sciences version 24, Mean, standard deviation, frequency and percentage were calculated for descriptive
analysis. Chi-square test and Mann Whitney-U test were done to determine the relationship between
dermatoglyphic pattern and caries experience.

Results

Arch pattern in left thumb was significantly associated with caries free children (p=0.023). Caries-free group
had significantly higher counts of arches (p=0.007), while whorl patterns were prevalent in children with
dmft=1 (p=0.017) in right hand. Significantly more loops in caries-free group (p=0.030) were found in left
hand. Overall observations showed significantly higher number of whorl patterns in children with dmft=1
(p=0.017).

Conclusion

The findings of this study showed a potential relationship between dermatoglyphic patterns and dental caries
experience in preschool children. Children with caries experience had a significantly higher number of whorl
patterns whereas arch and loop patterns were more prevalentin caries-free children.
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Introduction

Cummins and Midlo (1926) coined "Derma-
toglyphic", “Dermato” meaning skin, “Glyphics”
meaning carving, denoting study of naturally
occurring patterns on surfaces of hand and feet
[1,2]. These patterns are influenced by environ-
mental and hereditary factors during fetal devel-
opment [3]. Fingerprints that don't change thro-
ughout lifetime [4], is recognized as potential
diagnostic tool for many disorders [5], including
orofacial conditions [6].

Dermatoglyphics develops around 6-7" week
and completes at 24" week of gestation period
indicating that genetic code, whether normal or
aberrant, interpreted at this time is mirrored in
dermatoglyphics [7]. Dermatoglyphics is believ-
ed to represent a window of congenital anoma-
lies [8]. Primary palate develops between 6-13
weeks of intrauterine life [9]. Thus, in the event of
intrauterine dermal injury, it is plausible to expect
tooth abnormalities [6]. Dental caries, a multifact-
orial disease, is prevalent worldwide [10]. Stud-
ies conducted in Nepal reported majority of
children with primary dentition had dental caries
[11,12]. Despite high prevalence of dental caries,
there are various methods to detect but no
method to predictit [13].

Since the enamel, the primary palate's epithe-
lium, and the finger buds' epithelium all have
ectodermal origin and develop at the same time
during intrauterine life, dermatoglyphic patterns
are predicted as genetic marker for dental caries
[5]. Thus, this study was designed to investigate
relationship between dermatoglyphics and
dental caries status among preschool children in
Kathmandu, Nepal.

Materials and Methods

A community-based analytical cross-sectional
study was conducted from April to July 2025
among 236 preschool children of age two to six
years, studying in five different schools/pre-
schools of Kathmandu. Ethical approval was
obtained from the Ethical Review Board of
Tribhuvan University [ERB-TU, Ref. no. 53/081/
082] before data collection. Permission was re-
ceived from respective schools along with
informed consent from parents and verbal assent
from the children who were the study participants
in this study. Even after receiving informed
consent from the parents and assent from the
child, any participant who was uncooperative to
provide fingerprint or oral examination was
excluded from the study.

Schools/ pre-schools were selected by the
convenience sampling method. The five schools/
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pre-schools approached by the principal investi-
gator for school oral health program from the
Department of Community Dentistry, Maharaj-
gunj Medical Campus, Maharajgunj, Kath-
mandu, Nepal were selected. The children of age
two to six years with primary dentition were
selected by quota sampling method by classify-
ing them into two groups, each group comprising
of 118 children. Differently abled children or
those under anti-inflammatory drugs, antibiotics
orimmunosuppressant therapy were excluded.
Sample size was calculated based on the caries
experience among arch and loop pattern from a
published study [14] using formula, n = 2sd*(Z,.,,,
+ Z,,)°/(m,-m,)’, where n = sample size, Z,,
=1.96 at 95% confidence interval, Z, .= 0.84 at
80% power, m, = mean caries experience of
participants with arch pattern = 2.01, m,= mean
caries experience of participants with loop
pattern = 1.58, sd = standard deviation = sd, + sd,
/2=1.27+1.03/2=1.15. Placing these values in
the formula provided above, total sample size=
112.15 =113 in each group. Adding 5% non-
response rate, total sample = 117.75 = 118 in
each group (Final sample size = 118X2 = 236).
After the selection of study participants, an
intraoral examination was done with the help of
mouth mirror and explorer for assessing the
dental caries status and dmft index was noted
[15] which is a universally accepted index for
recording the caries experience of primary
dentition. Based on their caries experience, they
were divided into two groups (Group 1: Children
with dmft/dmfs = 0, with no caries experience and
Group 2: Children with dmft/dmfs >1, with caries
experience). Dermatoglyphic patterns were
assessed from all 10 fingers of two hands using
inkpad and fingerprint cards. The examiners who
were involved in the oral examination and
fingerprint collection were properly trained and
calibrated in the department before final data
collection to help gain precision and consistency
of data. The fingerprint pads and oral diagnostic
instruments used for data collection were regu-
larly checked ensuring that they provide proper
record. Fingerprint recording was done using
standardized ink and paper methods under
proper lighting and supervision by the principal
investigator.

The data obtained were entered into Microsoft
Excel Sheet and analyzed in SPSS (Statistical
Package for Social Sciences) software version
24. Mean, standard deviation, median, interquar-
tile range frequency and percentage were
calculated for descriptive analysis of data. The
Shapiro-Wilk test was used to check the normal-
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ity of data. Due to the skewed nature of data,
Mann Whitney U test was used to find out the
difference in between dental caries experience
and dermatoglyphic pattern. Chi-square test was
done to determine the association between
dermatoglyphic pattern and dental caries status.

Results

The study included a total of 236 preschool
children aged between two to six years, with a
male predominance (137, 58.0%). The age
distribution showed the highest number of
participants of age 3-year (83, 35.2%) and 5-year
(65, 27.5%) age groups (Table 1).

Table 1: Age and sex distribution of study participants
(n=236)
Among the total preschool children examined,

Agein Sex distribution
ygars Male n (%) Female n (%) Total n (%)
2 4(57.1) 3(42.9) 7(3.0)
3 50 (60.2) 33(39.8) 83(35.2)
4 34 (53.1) 30 (46.9) 64 (27.1)
5 40 (61.5) 25 (38.5) 65 (27.5)
6 9(52.9) 8 (47.1) 17(7.2)
Overall 137 (58.0) 99 (42.0) 236 (100)
2-6 years

118 children with no caries experience (dmft=0)
and 118 with caries-experience (dmft=1) were
considered. The highest mean dmft score was
observed in 2-year-olds (4.86+4.30), though this
age group constituted only a small proportion of
the total sample. The mean dmft scores
decreased progressively with increasing age,
with the lowest mean observed in 5-year-olds
(1.72+£3.11).

Table 2: Distribution of study population according to
their caries experience (n=236)

Group 1

Group 1

Age in Sex dmft score
y(gears distribution (il ) (meanxSD)
2 Male 1(25.0) 3(75.0) 6.0+£5.48
Female - 3(100) 3.33+£2.08
Total 1(14.3) 6 (85.7) 4.86+4.30
3 Male 23 (46.0) 27 (54.0) 3.38+4.33
Female 17 (51.5) 16 (48.5) 2.24+£3.10
Total 40 (48.2) 43 (51.8) 2.93+3.91
4 Male 11(32.4) 23 (67.6) 2.74+3.21
Female 11 (36.7) 19 (63.3) 3.30+£3.93
Total 22 (34.4) 42 (65.6) 3.0+£3.55
5 Male 25 (62.5) 15 (37.5) 1.8313.0
Female 18 (72.0) 7(28.0) 1.56£3.33
Total 43 (66.2) 22 (33.8) 1.72+3.11
6 Male 6 (66.7) 3(33.3) 2.78+4.24
Female 6 (75.0) 2(25.0) 2.63+4.93
Total 12 (70.6) 5(29.4) 2.71+4.43
Overall Male 66 (48.2) 71 (51.8) 2.80+3.78
2-6years Female 52 (52.5) 47 (47.5) 2.45+3.57
Total 118 (50.0) 118 (50.0) 2.66+3.69
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Figures 1 and 2 illustrate the distribution of
dermatoglyphic patterns in the right and left
hands, respectively. Loops were the most
prevalent pattern across thumb, middle and little
fingers of both hands followed by whorl and arch
pattern. The whole pattern was prevalentin index
and ring fingers of both hands followed by loop
and arch. Arch pattern was least prevalent in all
tenfingers.
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Figure 1: Distribution of dermatoglyphic patterns in
fingers of right hand (n=236)
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Figure 2: Distribution of dermatoglyphic patterns in
fingers of left hand (n=236)

The distribution of dermatoglyphic patterns
(arch, loop, whorl) in each finger of the right hand
showed no statistically significant association
with dental caries status (p > 0.05 for all fingers,
Table 3). In the left hand, a statistically significant
association was observed in the thumb (p =
0.023), where children without caries experience
had a higher frequency of arch patterns as
compared to those with caries experience. For
the other fingers of the left hand, no significant
association was found between dermatoglyphic
pattern and caries experience (P>0.05, in all
fingers except thumb, Table 4).
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Table 3: Association between dermatoglyphic pattern
and dental caries experience in right hand (n=118 in
each group).

Caries Dermatoglyphic pattern

r?gr?(?e Arch Loop Whorl
Thumb  No 16(136)  59(50.0)  43(36.4)  0.355

Yes 19(16.1)  48(40.7)  51(43.2)

Total  35(14.8) 107 (45.3) 94 (39.8)
Index  No 21(17.8)  44(37.3)  53(449)  0.882
finger  ves 24(203) 43(364)  51(43.2)

Total  45(19.1)  87(36.9) 104 (44.1)
Middle  No 24(20.3) 57(483)  37(314) 0857
finger  Yes  23(19.5) 54 (458)  41(347)

Total  47(19.9) 111(47.0)  78(33.1)
Ring  No 31(26.3) 34(288)  53(449) 0239
finger  ves 25(212)  27(229)  66(55.9)

Total  56(23.7) 61(25.8)  119(50.4)
Litle  No 23(19.5) 64(54.2)  31(26.3) 0612
finger  ves 18(153)  64(542)  36(30.5)

Total  41(174) 128(542)  67(284)

*Chi-square test

Table 4: Association between dermatoglyphic pattern
and dental caries experience in left hand (n=118 in each

group).

Caries Dermatoglyphic pattern
Finger  expe Arch Loop Whorl
rience
Thumb  No 24(203) 44(37.3) 50 (424)  0.023
Yes 11(93)  60(50.8)  47(39.8)
Total  35(14.8) 104 (44.1) 97 (41.1)
Index  No 20(16.9) 52(44.1)  46(39.0)  0.606
finger  yes 20(16.9) 45(38.1)  53(44.9)
Total  40(16.9) 97 (41.1) 99 (41.9)
Middle No 20(16.9) 63(534)  35(297)  0.450
finger  Yes 19(16.1) 55(46.6) 44 (37.3)
Total  39(16.5) 118(50.0) 79 (33.5)
Rng  No 24(203) 36(305)  58(492)  0.234
finger  yes 15(127)  35(29.7)  68(57.6)
Total  39(165) 71(30.1) 126 (53.4)
Litle  No 31(263) 53(449)  34(288)  0.110
finger  yes 18(15.3)  62(52.5)  38(32.2)
Total  49(208) 115(48.7)  72(30.5)

*Chi-square test

Table 5 presents the comparisons of overall
dermatoglyphic patterns between caries-free
and caries-experienced children. Children in the
caries-free group had significantly higher arch
patterns in the right hand compared to those with
caries experience (p = 0.007). In contrast, the
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whorl pattern was significantly higher in the right
hand among those with caries experience (p =
0.017). No significant difference was found in the
median number of loop patterns in the right hand
among those with and without caries experience
(p = 0.520). In the left hand, there was a signifi-
cantdifference in the loop pattern, where children
without caries had higher loop counts (p =0.030).
When the dermatoglyphic pattern of all ten
fingers of both hands were assessed, children
with caries experience showed significantly
higher median number of whorl pattern (p =
0.017) as compared to caries free group.

Table 5: Comparison of dermatoglyphic patterns
among preschool children with and without caries
experience (n=118 in each group).

Dern:;tttt)g:xphlc Group MeantSD N:rgl':)n “:I::E P value*

Fingers of right hand

Arch dmft=0  1.13x1.14 1(0-2)  129.81  0.007
dmft>1  0.77¢1.02 0(0-1)  107.19

Loop dmft=0  2.14+121 2(1-3) 12128 0.520
dmft>1  2.04+1.32 2(1-3)  115.72

Whorl dmft=0  1.73x1.27 2(1-3)  108.17  0.017
dmft>1  2.19+1.40 2(1-3)  128.83

Fingers of left hand

Arch dmft=0  0.86x1.15 0(0-1) 11848  0.997
dmft>1  0.85¢1.11 0(0-1)  118.52

Loop dmft=0  2.33x1.39 2(1-3) 127.94  0.030
dmft>1  1.95+1.49 2(1-3)  109.06

Whorl dmft=0  1.81+1.40 2(1-3)  110.16  0.056
dmft>1  2.20+1.56 2 (1-4)  126.84

Fingers of both hands

Arch dmft=0  1.99+1.91 1(1-3) 125.87 0.089
dmft>1  1.62+1.78 1(0-3)  111.13

Loop dmft=0  4.47+2.13 4(3-5) 12533 0.121
dmft>1  3.99+2.34 4(2-6) 111,67

Whorl dmft=0  3.53+2.33 4(1-5)  107.98  0.017
dmft>1  4.39+2.54 0(0-1)  129.02

*Mann-Whitney U test

Discussion

Dermatoglyphics is regarded as a window of
intrauterine and congenital anomalies. The
formation of ridge patterns is influenced by the
maternal environment, gene abnormalities, and
chromosomal aberrations during development.
This is the reason for dermatoglyphic investiga-
tion being important in clinical practice [16].
Dental caries is considered as a multifactorial
disease having many risk factors including host
and environmental factors. Understanding that
genes and environment are interdependent and
that different contexts can affect appearance or
degree of heritability is crucial [14]. Host factors
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that may be associated with salivary composi-
tion, immune response to cariogenic bacteria, or
dental enamel structure influence the occurrence
of dental caries. Variations in the host factors'
genetic makeup might increase the risk of dental
caries [17]. Therefore, this study was conducted
to determine the relationship between dermatog-
lyphic pattern and dental caries among pre-
school children of Kathmandu, Nepal.

In this study, mean dmft score of the study
participants was 2.66+3.69 which was slightly
lower than that of the study done in Kathmandu in
2017 where mean dft observed was 3.28+3.581
[18]. In the current study, males had slightly
higher prevalence of dental caries experience
(51.8%, mean dmft 2.80£3.78) than in females
(47.5%, mean dmft 2.45+3.57). However, a study
conducted in Northern Appalachia reported no
significant sex differences for children aged 1-5
years [19]. This finding contrasts with study
reporting higher caries in females, possibly due
to earlier tooth eruption [18].

In the present study, statistically significant
association (p = 0.023) was observed, with
caries-free children showing a higher frequency
of arch patterns in the thumb finger of left hand as
compared to those with at least one caries
experience. This finding aligns with studies
suggesting that arch patterns may correlate with
lower susceptibility to multifactorial conditions
like caries, possibly due to shared ectodermal
developmental pathways [20].

Children with caries experience in the current
study had significantly more whorls in the right
hand (p = 0.017) and across all fingers (p =
0.017). Similar to these findings, the whorl
pattern of fingerprint was found to be more
prevalentin published studies [14,21, 22].Whorls
have been linked to increased susceptibility to
oral potentially malignant disorder and oral
squamous cell carcinoma [23, 24] and other
systemic conditions [25, 26], possibly reflecting
genetic predispositions affecting enamel forma-
tion or immune response. Loops were the most
common pattern observed in this study with
caries-free children having higher loop counts in
the left hand (p = 0.030). Accordingly, a study
conducted in Bihar, India showed higher number
of loops seen in control group with no dental
caries experience [22]. In contrast, a study
revealed significant difference (p=0.043) in
dermatoglyphic pattern with higher number of
loops in the third digit of left hand [13]. This
difference in finding suggests that handedness or
asymmetrical genetic influences might play a
role.

%
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This study had some limitations. The cross-
sectional nature of this study could only show
potential associations; longitudinal studies are
needed to further establish causality. Confound-
ing factors like diet, oral hygiene, and fluoride
exposure were not considered in this study that
may have influenced the caries status. Generali-
zability of study findings is questionable as con-
ventional sampling method was used for selec-
tion schools/preschools and study participants.
This study provides preliminary evidence of a
relationship between dermatoglyphic patterns,
particularly arches and whorls and dental caries
in preschoolers of Kathmandu. Dermatoglyphics
could serve as a non-invasive, cost-effective tool
for early caries risk assessment, especially in
resource-limited settings like Nepal. While the
findings suggest a genetic or developmental link,
the potential associations and methodological
limitations warrant cautious interpretation. Future
research should incorporate genetic testing,
larger diverse cohorts, and controlled confound-
ers to validate these observations. Studies
should be conducted using standardized caries
diagnostic methods, and broader demographic
representation to strengthen the evidence base.
If confirmed, dermatoglyphics could enhance
early caries prevention strategies, complement-
ing traditional risk assessments.

Conclusion

The findings of this study revealed potential
association of dental caries experience with
dermatoglyphic patterns such that children with
one or more caries experience presented with
higher number of whorl patterns in their fingers
than other two patterns. Furthermore, arch or
loop pattern was associated with children with no
caries experience. These findings imply that certain
fingerprint patterns may be linked to a higher risk
of caries, possibly due to shared genetic or
developmental factors influencing both traits.
Therefore, this study suggests that dermato-
glyphic screening can be included as a non-
invasive, low-cost tool in early childhood health
assessments. In resource-limited settings like
Nepal, identifying children with genetic suscepti-
bility to dental caries through dermatog-lyphics
can help optimize resource distribution. Prioritiz-
ation of caries-preventive care and nutritional
programs for genetically susceptible groups,
especially in marginalized communities can be
done.
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