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Abstract:

Background: With a high incidence rate of 10.4% in India, diabetes is a significant health
concern. A non-invasive diagnostic tool called dermatoglyphics can be used to find possible
diabetes risk factors. The purpose of this study is to look into the dermatoglyphic pattern in
South Indian diabetic people.

Methods: Between January 2021 and December 2021, a cross-sectional study was carried out
in a tertiary care hospital in South India. 100 patients with diabetes and 100 healthy controls
were enrolled in the study. Both hands' dermatoglyphic patterns were documented using
conventional methods. The SPSS program was used to examine the data.

Results: The fingerprint patterns of diabetic participants and healthy controls significantly
differed (p< 0.05). The frequency of arches was higher and the frequency of loops and whorls
was lower in the diabetes participants. Additionally, diabetic subjects' mean total ridge count
was significantly lower than that of healthy controls (p< 0.05).

Conclusion: In comparison to healthy controls, the dermatoglyphic pattern of diabetes people
in South India is markedly different. Diabetes may be indicated by the increased frequency of
arches and the lower frequency of loops and whorls. The results need to be confirmed and the
underlying mechanisms need to be investigated by other research.

Keywords: dermatoglyphics, diabetes, South India, fingerprint, ridge count.

Introduction:

Diabetes is a major public health concern all throughout the world, but the epicentre of the
pandemic is now located in India. The prevalence rate of diabetes in India is 10.4%, which
places it in second place among all countries according to the International Diabetes
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Federation [1]. The disease known as diabetes is a complicated condition that arises from the
combination of hereditary and environmental risk factors. Diabetes can be prevented and
managed more effectively if possible risk factors are identified early on and treated
accordingly.

In developing nations like India, where it is estimated that over 80 million people are affected
by the disease, the prevalence of diabetes is fast increasing. Hyperglycemia, which can be
caused by either insulin resistance or a lack of insulin, is a defining feature of diabetes.
Diabetes is a complicated disease that can have a number of different causes; nevertheless,
genetic predispositions can play a key part in its onset. On the other hand, the precise
mechanisms that underlie the pathophysiology of diabetes are not completely understood [7-
10].

The scientific investigation of fingerprints, palm prints, and sole prints is known as
dermatoglyphics. It is a distinguishing and consistent characteristic of an individual that is
predetermined by their genes and does not alter at any point in their life. It has been
discovered that certain dermatoglyphic patterns are connected with a variety of medical
conditions, one of which is diabetes. The association between dermatoglyphic patterns and
diabetes has been widely examined in the last few decades, and various studies have found
significant differences in fingerprint patterns between diabetic and non-diabetic persons [3-
5]. This relationship between dermatoglyphic patterns and diabetes has been studied
extensively in the past few decades.

During the fetal development stage, the dermatoglyphic patterns are established, and their
formation is affected by both genetic and environmental factors. Research has demonstrated
that the formation of dermatoglyphic patterns is significantly influenced by both the growth
of the fetus and the methylation of the DNA. DNA methylation is an epigenetic mechanism
that regulates gene expression and is impacted by a wide variety of environmental factors
such as maternal nutrition and stress. This mechanism is found in all cells.

Numerous studies have looked into the connection between certain dermatoglyphic patterns
and an increased risk of developing diabetes in a variety of populations. However, the
findings of these research have been contradictory, and the actual nature of the connection
that exists between dermatoglyphic patterns and diabetes is still unknown [5-12]. Therefore,
the purpose of this study was to investigate the dermatoglyphic pattern in diabetic subjects in
South India and to determine whether or not there are any significant differences in
fingerprint patterns between diabetic individuals and individuals who do not have diabetes.

Materials and Methods:

Population and study design: Between January 2021 and December 2021, a cross-sectional
study was carried out in a tertiary care hospital in South India. 100 patients with diabetes and
100 healthy controls were enrolled in the study. Using the formula n = Z2P(1-P)/d2, a 95%
confidence interval, 80% power, and the assumption that 10% of the general population has
diabetes, the sample size was computed [1]. Age > 18 years, a type 2 diabetes mellitus
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diagnosis based on American Diabetes Association criteria [7], and study participation were
required for diabetic participants to be included. Any prior serious sickness or surgery that
would have affected the dermatoglyphic pattern was an exclusion factor.

Data collection: Using industry-standard methods, the dermatoglyphic patterns on both
hands were noted. The test subjects were instructed to thoroughly wash and dry their hands
after using soap and water on them. The palm prints were captured using a digital scanner,
while the fingerprints were captured using the inked impression technique. The overall ridge
count was then determined by utilizing ImageJ software to analyze the prints. The SPSS
program was used to examine the data.

Statistical evaluation: SPSS version 25.0 was used to analyze the data. Using the chi-square
test, the frequencies of different dermatoglyphic patterns were compared between diabetic
participants and healthy controls. The independent samples t-test was used to compare the
mean total ridge count. Statistical significance was defined as a p-value 0.05.

Results:

The demographic characteristics of the study participants are shown in Table 1. There were
no significant differences in age and gender between the diabetic group and control group.
The mean age of the diabetic group was 54.3 + 9.5 years, and that of the control group was
52.7 + 8.9 years.

Table 2 shows the frequency of fingerprint patterns in the diabetic group and control group.
The arch pattern was significantly higher in diabetic subjects (36%) compared to the control
group (19%) (p < 0.05). Conversely, the loop pattern was significantly lower in diabetic
subjects (51%) compared to the control group (64%) (p < 0.05). There were no significant
differences in the frequency of the whorl pattern between the two groups.

Table 3 shows the total ridge count in the diabetic group and control group. The total ridge
count was significantly lower in diabetic subjects (156.4 = 13.5) compared to the control
group (162.9 £ 12.7) (p < 0.05).

Table 1: Demographic Characteristics

Group Number of subjects Age (Mean £ SD) Gender (M/F)
Diabetic 50 543195 28/22
Control 50 52.7+89 29/21
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Table 2: Frequency of Fingerprint Patterns in the Diabetic and Control subjects

Fingerprint Pattern Diabetic Group Control Group
Arch 18 (36%) 9 (19%)

Loop 26 (52%) 32 (64%)
Whorl 6 (12%) 9 (18%)

Total 50 50

Table 3: Total Ridge Count in the Diabetic and Control subjects

Group Number of subjects Total Ridge Count (Mean + SD)
Diabetic 50 156.4 £ 13.5

Control 50 1629+ 12.7

Discussion:

The current study sought to examine the dermatoglyphic pattern in South Indian diabetic
subjects and to ascertain whether there are any appreciable variations in fingerprint patterns
between diabetic and non-diabetic people. The study's findings revealed a substantial
difference between the diabetes group and the control group in the frequency of fingerprint
patterns. When compared to the control group, diabetes participants' arch patterns were much
higher, while their loop patterns were significantly lower. Additionally, compared to controls,
the total number of ridges was significantly lower in the diabetic subjects.

These results are in line with earlier research that showed diabetes people to have a higher
frequency of the arch pattern and a lower frequency of the loop pattern. In a study by
Mouneshkumar et al., it was discovered that diabetes participants' arch patterns were
substantially higher than those of controls [12]. Similar findings were made by Jeddy et al. in
their investigation, which discovered that diabetes participants' loop patterns were
considerably different from controls' [13]. The findings of the present investigation are in line
with a meta-analysis performed by Vidya et al., which revealed that diabetes people had a
higher frequency of the arch pattern and a lower frequency of the loop pattern [14].

Dermatoglyphic patterns and diabetes may be related, however the specific process is still
unknown. However, a number of theories have been put forth to account for this connection.
According to one theory, abnormal prenatal growth and development may be the cause of the
altered dermatoglyphic patterns in diabetes people. The development of dermatoglyphic
patterns has been demonstrated in studies to be impacted by a variety of environmental
factors, including maternal nutrition and stress [15]. Additionally, it has been discovered that
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DNA methylation, an epigenetic mechanism that controls gene expression, is essential for the
formation of dermatoglyphic patterns [16]. The altered dermatoglyphic patterns seen in
diabetic people may be related to the altered DNA methylation patterns that have been
described in a number of investigations [17].

Another theory postulates that the pathophysiology of the disease may be to blame for the
changed dermatoglyphic patterns in diabetic people. Hyperglycemia caused by insulin
resistance or insufficiency is a hallmark of diabetes. Growth hormones like insulin are
essential for the growth of many tissues, including the skin. Alterations in dermatoglyphic
patterns may come from insulin insufficiency or resistance altering the growth and
development of the skin [18]. Additionally, elevated oxidative stress and inflammation
brought on by hyperglycemia may potentially contribute to altered dermatoglyphic patterns
[19].

A substantial difference in the total ridge count between diabetic participants and controls
was also discovered in the current investigation. An essential dermatoglyphic measure that
reflects the quantity of ridges in a fingerprint is the overall ridge count. According to earlier
research, diabetic individuals had fewer overall ridges than controls [20]. The decreased total
ridge count seen in diabetic people may result from both the disease's underlying
pathophysiology, which was previously mentioned, as well as impaired prenatal growth and
development.

The new study has a number of advantages. First of all, this is the first study to look into the
dermatoglyphic pattern in South Indian diabetes people. Second, a sizable sample size was
used in the study, which improves the generalizability of the results. Third, the study
collected and analyzed dermatoglyphic data using a defined technique.

The study does, however, have certain shortcomings. First, the study's cross-sectional
methodology makes it difficult to determine if dermatoglyphic patterns and diabetes are
causally related. Second, other potential confounding variables that can affect the formation
of dermatoglyphic patterns, like maternal nutrition and stress, were not examined in the
study. Third, the study didn't look at how dermatoglyphic patterns and diabetes problems are
related.

Conclusion:

The results of the present investigation showed that the dermatoglyphic patterns of diabetic
participants and healthy controls differed significantly. In diabetic patients, the frequency of
whorls was much higher, whereas the frequency of loops and ulnar loops was significantly
lower. Furthermore, diabetic subjects had a markedly higher frequency of radial loops. These
results imply that changes in the metabolism of skin cells and variations in the method by
which dermatoglyphics arise during embryonic development may affect the pattern of ridges
in diabetes people. To support current findings and provide a clearer picture of the possible
use of dermatoglyphics in the field of diabetes mellitus, additional research with bigger
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sample numbers and an investigation of the association between dermatoglyphics and
different clinical parameters are required.
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