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ABSTRACT. Dermatoglyphics can be used as a supporting tool in the early detection of type 2 Diabetes
Mellitus in women. The present study aims to investigate the fingerprints of women with type 2 diabetes
mellitus through the dermatoglyphic method, and to compare them with women without the disease. It was
conducted by obtaining the fingerprints of all 10 fingers of 268 women - which is known as the
dermatoglyphic method -, using the Dermatoglyphic Reader®, with data processed in SPSS (IBM SPSS),
version 20.0, and a significance level of p< 0.05. The researched groups are homogeneous for the age, weight
and height variables. The group of women with diabetes had a higher average number of lines on the left
thumb, as well as the highest total number of lines on the left hand. Moreover, they had a greater number
of deltas, in addition to presenting the whorl shape on fingers 1 to 5 of the left hand, and 1 to 4 of the right
hand. We concluded that women with type 2 diabetes had a mark of observation concerning their biological
individuality on their fingerprints that differs from that of women without the disease.
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Introduction

The epidemiological transition evidences changes in the pattern of illness processes and population
mortality when one observes the transformation from a pattern in which infectious and parasitic diseases
have caused high mortality rates, to a pattern in which degenerative diseases have become the greatest cause
of mortality in the population. (Tavares, Lovate, & Andrade 2018).

Chronic non-communicable diseases (NCDs) represent one of the biggest public health problems today
(Brasil, 2017), as they pose challenges due to their difficult identification and management. They are
understood as cardiovascular diseases, cancer, chronic respiratory diseases and diabetes (World Health
Organization [WHO], 2013).

Diabetes Mellitus (DM), which we address in this research work, refers to a metabolic disorder of
heterogeneous etiology, characterized by constant hyperglycemia and disturbances in the metabolism of
carbohydrates, proteins and fats. It results in defects in insulin secretion and/or action (Brasil, 2013a).

Type 2 DM (DM2) is the most common form of diabetes, accounting for about 90% of all cases of the
disease. Its rates place it among the five most important diseases, when it comes to the burden of illnesses in
the country Costa et al.(2017), Shah et al. (2015), and Cardoso and Salles(2008). It presents itself as a public
health problem due to its epidemiological growth projection and it might affect up to 700 million people by
2045 (International Diabetes Federation [IDF], 2019).

The disease, as a polygenic disorder, develops from the interaction between environmental factors and
multiple genes spread across the genome. How these genes interact with each other and with the environment
to produce DM2 is still poorly understood. Unlike DM1, in which genetic risk is mainly concentrated in the
HLA area, the genetic component of DM2 risk is not concentrated in just one area, but seems to be the result
of the interaction of multiple genes spread across the genome (Ali, 2013). In addition, about fifty genes would
be involved in the pathogenesis of DM2, modulating the biochemical and regulatory metabolism, besides the
signaling pathways that regulate DNA transcription (Kaput & Dawson, 2007).
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In this context, it is important to say that strategies for investigating, identifying and monitoring NCDs
are therefore opportune, given the high incidence rate of these diseases. A research possibility in the health
field that has been gaining prominence is dermatoglyphics, as it aims to contribute to the identification of
DM2 and presents itself as a scientific method that observes fingerprints as a mark of observation referring to
biological individuality. Moreover, dermatoglyphics may be able to identify a pattern or a rare mark for
diseases (Nodari Junior, 2015; Alberti, Traebert, Traebert, Nodari Junior, & Comim, 2021).

Fingerprints are formed between the twelfth and fourteenth weeks of fetal life and link genetic inheritance
with the intrauterine environment provided by the mother Nanakorn, Poosankam, and Mongconthawornchal
(2008), Verma and Puri (2015) and Nodari Junior and Fin (2016). From a verification by the dermatoglyphic
method, considering fingerprints, it is possible to analyze the quantitative characteristics (a type of shape),
the qualitative characteristics (number of lines on the fingers), the essential complexity of the shapes, and
the total number of lines (Abramova, Nikitina, & Ozolin, 1995). The shapes found on fingerprints can be
classified in accordance with their own variations, as shown in Figure 1.
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Figure 1. Shapes found by dermatoglyphics.
Source: Nodari Junior and Fin (2016).
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The arch (A) shape is characterized by the absence of deltas; it is composed of ridges that cross the phalanx
transversely, while the loop (L) has a core and a delta with a loop-like shape, where the skin ridges begin from
one end of the finger, curving distally in relation to the other. These loops can be classified into radial loop
(LR) and ulnar loop (LU), depending on which side the delta faces. The whorl shape (W) has two deltas and a
core where the center lines are concentrated around the core of the shape. The whorl S shape is formed by the
baseline, the marginal line and the core line, in a way that allows the construction of two deltas and two cores,
with the core being shaped like the letter S (Nodari Junior, 2015).

Once the association between a permanent fingerprint characteristic and diabetes is confirmed,
fingerprints could be used for any age to improve the prediction of diabetes before its clinical diagnosis, as
dermatoglyphic patterns are genetically determined and can be used as a support for the diagnosis of various
hereditary diseases and disorders, including type 2 diabetes (Kakkeri, Attar, & Khan, 2018).

This study aims to investigate the characteristics of the fingerprints of women with type 2 diabetes
mellitus by means of the dermatoglyphic method, comparing them with women without this diagnosis.

Material and method

This study is defined as a non-experimental cross-sectional one, with a quantitative approach, based on
population, as well as on descriptive and analytical characteristics (Politand Beck, 2011; Creswell, 2010).

Its population consisted of female participants aged 18 years or older, who were recruited into specific
groups. The groups were divided into two — a group of women with DM2, with 134 participants, and a control
group, composed of non-diabetic women, with 134 participants, totaling a sample of 268 participants.

The collections were carried out from November 2018 to September 2019, and the group of women with
DM2 was composed of participants registered in and served by the System for Registration and Monitoring of
Hypertensive and Diabetic Patients [Sistema de Cadastro e Acompanhamento de Hipertensos e Diabéticos]
(Hiperdia) of the Family Health Strategies [Estratégias de Satide da Familia] (ESFs) in the municipalities of
Chapeco, Joacaba, Herval D’Oeste and Concdrdia, in the state of Santa Catarina, Brazil. Additionally, it
involved participants from other institutions and companies, such as the “Best Age University” [Universidade
da melhor idade] and the “Chapec6 Association of Diabetic and Hypertensive Individuals” [Associagdo dos
Diabéticos e Hipertensos de Chapecd]. The control group consisted of participants who were recruited while in
the ESF waiting rooms, or who frequented the other collection spaces.
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The inclusion criteria to compose the group of diabetic patients were: women with DM2 aged 18 years or
older, who had a clinical and/or laboratory diagnosis of the disease expressed in their medical records, who
were using oral hypoglycemic medications and who had their dermatoglyphs and anthropometric data
collected. The exclusion groups comprised diabetic women undergoing insulin therapy, and anomalous,
invalid or non-existent fingerprints.

For the control group, the inclusion criteria were: non-diabetic women with a blood glucose test lower
than or equal to 200 mgdL!; negative family history, concerning their parents, for diabetes mellitus, and
patient’s negative self-declaration as to the diagnosis of the disease. As for exclusion, women with
anomalous, invalid or non-existent fingerprints were identified.

The protocol chosen to analyze fetal development through the collection of fingerprints was
Dermatoglyphics, proposed by Cummins and Midlo (1961), using the Dermatoglyphic Reader® validated by
Nodari Junior, Heberle, Ferreira-Emygdio, and Irany-Knackfuss (2008).

For the capture, processing and analysis of fingerprints using the Dermatoglyphic Method, a computerized
dermatoglyphic reading process was used, that is, a reader composed of a rolling optical scanner that collects
the image, interprets it and transforms it into binary code. Then, a drawing is captured by specific software
for processing and reconstruction of real and binary images in black and white.

Anthropometric data on body mass and height were collected using a scale and stadiometer, and race data
were obtained through the participant’s self-declaration. To collect data from the control group regarding
HGT, the G-TECH Free Lite™ glucose meter was used with the respective strips.

Data were collected from the group of diabetic patients, and initially, contact was made with the collection
fields (the ESF was chosen for keeping the Hiperdia groups active). Then, the medical records of diabetic
women registered in Hiperdia were consulted for the diagnosis of DM2 with a view to meeting the inclusion
criteria and organizing a list of possible participants. For logistical purposes, a schedule was prepared with
the dates, locations and times for the Hiperdia meetings, in accordance with the ESF’s schedule.

The participants in those meetings were instructed about the research and invited to join it. Those who
expressed agreement had their data collected after signing the free and informed consent form.

At the time of collection, the subject placed their phalanx (ulna side) on the Dermatoglyphic Reader
scanner, rolling it, on its longitudinal axis, to the lateral side (radius) (Nodari Junior, 2015), from the left little
finger to the left thumb, then from the right thumb to the right little finger (Nodari Junior et al., 2008).

The data collection for the control group was performed with women who were in the ESF waiting room,
who frequented spaces such as the city of the elderly [cidade do idoso] and the “Best Age University”; the
participants were approached through oral invitation by the researcher. The HGT collection was performed after
the dermatoglyphic data were collected, as a way to prevent the exposure of biological material on the scanner of
the reader, as well as a possible contamination among the participants. If the HGT result did not meet the inclusion
criteria, the patient’s medical record, and dermatoglyphic and anthropometric data would be excluded.

The data were subjected to statistical treatment by the Statistical Package for the Social Science (IBM
SPSS), version 20.0, which enables the conduction of descriptive and analytical statistics, with a significance
level of p<0.05 being set. To check normality distribution, the Kolmogorov-Smirnov test was used; normal
data distribution was found for variables such as height, age and total number of lines on the left hand
(SDTLE) using Student’s t test. For the other study variables, a non-abnormal data distribution was observed
using the Mann-Whitney test.

To compare the categorical variables (types of shapes), the Chi-Squared test was used. Considering the
significant difference among the values expressed by the Chi-squared groups, the recommendation was to
perform the Adjusted Residual Analysis (Pereira, 2001). In this case, pieces of data were compared with each
other, based on a default value of 1.96.

The research was approved by the Research Ethics Committee under legal opinion No. 2.919.084, on
September 30, 2018.

Results

Comparing the group of women who had diabetes with the control group when it comes to their age, weight
and height variables, no significant difference was found between them, which shows that they are
homogeneous groups in terms of said variables, as shown in Table 1.
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Table 1. Mean and standard deviation of the researched groups concerning their age, weight and height variables.

Group n Mean/Standard deviation p
DG 134 59.02%11.51 0.763
Age (years) CG 134 59.25%11.67
DG 134 71.49+11.07 0.887
Weight (Kg) CG 134 71.29%12.07
DG 134 1.59+.074 0.654
Height (m) CG 134 1.60%.061

Source: the authors

As for ethnicity, in the group with diabetes, 74.6% of the participants declared themselves to be white,
followed by 22.4, 2.2 and only 0.7% of subjects identifying themselves as brown, black and yellow,
respectively. In the control group, 89.2% considered themselves white, 8.2%, brown, and 2.2%, black.

With respect to the application of the dermatoglyphic method, regarding the qualitative analyses, it is
possible to state that the analysis of the lines is a specific numerical variable of dermatoglyphics that helps
assess a population with a certain characteristic and/or disease. The analysis involving the continuous
variables (total number of lines per finger, per hand, and on both hands) revealed a significant difference
between the groups. The group with diabetes had a greater average number of lines on the left hand - total
sum of lines on finger 1 (MESQL1) and total sum of lines on the left hand (SQLTE), in addition to a higher
number of deltas, as shown in Table 2.

Table 2. Mean and standard deviation for number of lines on the fingerprints of the left and right hands, comparing DG and CG.

DG CG D
MESQL1 1346 116 0.006*
MESQL2 9+6 8+6 0.178
MESQL3 106 9+7 0.134
MESQL4 14+6 127 0.056
MESQL5 11%6 11%6 0.845
SQTLE 56+25 5025 0.045*
MDSQL1 1446 1346 0.318
MDSQL2 10£7 9+7 0.109
MDSQL3 106 106 0.635
MDSQL4 1347 1247 0.107
MDSQL5 116 106 0.240
SQTLD 58426 5324 0.104
SOTL 15%49 0448 0.075
D10 1244 11#4 0.029*

*Significance level p<0.05.Legend: MESQL1 Left hand, total number of lines on finger 1- thumb; MESQL2 Left hand, total number of lines on finger 2-
index finger; MESQL3 Left hand, total number of lines on finger 3- middle finger; MESQL3 Left hand, total number of lines on finger 4- ring finger;
MESQLS5 Left hand, total number of lines on finger 5- little finger; MDSQL1 Right hand, total number of lines on finger 1- thumb; MDSQL2 Right hand,
total number of lines on finger 2- index finger; MDSQL3 Right hand, total number of lines on finger 3- middle finger; MDSQL4 Right hand, total number of
lines on finger 4- ring finger; MDSQLS5 Right hand, total number of lines on finger 5- little finger. Source: the authors.

To compare the categorical variables (types of shape), the Chi-Squared test was used, which detected a
significant difference between the two groups, for all fingers. Due to this significant difference, the
recommendation by Pereira (2001) was followed, that of conducting an adjusted residual (AR) analysis, as
shown in Table 3.

Table 3. p value for right and left fingers.

MET1 MET?2 MET3 MET4 MET5 MDT1 MDT2 MDT3 MDT4 MDT5
p 0.001* 0.000* 0.002* 0.000* 0.015* 0.004* 0.000* 0.002* 0.000* 0.002*
*Significance level p<0.05.MET1 Shape on left hand, finger 1; MET2 Shape on left hand, finger 2; MET3 Shape on left hand, finger 3; MET4 Shape on left

hand, finger 4; MET5 Shape on left hand, finger 5; MDT1 Shape on right hand, finger 1; MDT2 Shape on right hand, finger 2; MDT3 Shape on right hand,
finger 3; MDT4 Shape on right hand, finger 4; MDT5 Shape on right hand, finger 5. Source: the authors.

From the data shown, a significant result can be observed in the group with diabetes, for the W figure, on
fingers MET1, MET2, MET3, MET4, MET5, MDT1, MDT2, MDT3 and MDT4, and for the LU figure on finger
MDTS5. It was possible to verify that, for the CG, the WS value was significant on fingers MET2, MET4, MDT2,
MDT?3, MDT4 and MDTS5, and the A figure for fingers MET1 e MET3. On MET5 and MDT 1, although there was
a significant difference, the adjusted residual analysis did not reveal any value that characterized the control
group as to these fingers, as shown in Table 4.
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Table 4. Types of fingerprint figures on the left and right fingers, comparing the diabetic group and the control group.

Number of fingerprints

UMA LU LR \ WS

AR AR AR AR AR

Diabetic patients -2.1 -0.1 -0.7 3.9 -0.5

MET1 Control group 2.1 0.1 0.7 -3.9 0.5
Diabetic patients -1.8 0.0 -0.5 5.6 -2.7

MET2 Control group 1.8 0.0 0.5 -5.6 2.7
Diabetic patients -2.7 1.0 0.2 3.1 -1.3

MET3 Control group 2.7 -1.0 -0.2 -3.1 1.3
Diabetic patients -1.3 0.3 -1.0 5.5 -4.0

MET4 Control group 1.3 -0.3 1.0 -5.5 4,0
Diabetic patients -1.6 0.6 0.5 2.8 -1.6

METS5 Control group 1.6 -0.6 -0.5 -2.8 1.6
Diabetic patients -0.2 -0.4 0.4 3.7 -1.8

MDT1 Control group 0.2 0.4 -0.4 -3.7 1.8
Diabetic patients -1.6 -0.3 0.9 5.0 -3.0

MDT2 Control group 1.6 0.3 -0.9 -5.0 3.0
Diabetic patients -1.1 0.3 0.0 3.5 -2.1

MDT?3 Control group 1.1 -0.3 0.0 -3.5 2.1
Diabetic patients -1.1 -0.2 1.2 5.7 -4.9

MDT4 Control group 1.1 0.2 -1.2 -5.7 4.9
Diabetic patients -1.5 2.2 0.0 1.7 -3.5

MDTS5 Control group 1.5 -2.2 0.0 -1.7 3.5

Source: the author

Discussion

The incidence of DM in women is increasing in the Brazilian population. According to the VIGITEL
historical series, the proportion of DM in women was 6% in 2011, rose to 9.9% in 2016, and stood at 8.1% in
2019 (Brasil, 2012; 2016; 2019).

The presence of the disease has become more common in older women and increased after the age of 45.
The target audience for DM screening, recommended by the American Diabetes Association, suggests, among
other aspects, an age of 45 years or older (Brasil, 2013b). The findings of the present study reinforce these
data, since the studied population was composed only of women, and the group with diabetes had a mean and
standard deviation for age of 59.02 * 11.51, when considering the age group affected by the disease.

The research revealed that the group with diabetes had a higher average number of lines compared to the
control group for MESQL1 and SQTLE, which is a significant result for women with DM2. Another significant
finding of this research revealed the presence of a greater number of deltas on all 10 fingers (D10) in the group
with diabetes, compared to the control group.

These findings are innovative for dermatoglyphic analysis in women with DM2, as it was not possible to
find other studies in the literature that assessed this variable so far. The computerized collection method
enables an individual assessment of all fingers of both hands, proving that this is an opportune moment to
analyze numerical variables, which allows for precision in the use of dermatoglyphics for DM2 in women.

The analysis of this research was concerned with identifying the type of shape found on all right and left
fingers, considering five classifications for the type of the shape (A, LU, LR, W and WS). In addition, we
analyzed any differentiation between the diabetes group (GD) and the control group (CG) in the female
population, using the computerized data collection method.

A study with a mixed sample of men and women, with 100 women included in the sample (50 with diabetes
and 50 in the control group), revealed that women with diabetes had, on both hands, a predominant W,
followed by L and A, while the L, W and A shapes were found in the control group (Kakkeri et al., 2018).

The results of the study described above, when compared with the findings of the present research, reveal
a similarity in the group of women with diabetes regarding the predominant W shape. However, they differ as
to the figure found in the control group, which can be understood because that study did not specify the WS,
LU and LR figures, in addition to having presented the figure(s) with greater frequency by finger, which was
done by the study we conducted, since this piece of data was categorized. The collection method also presents
itself as a strength, since this research used a computerized collection method, unlike the aforementioned
one, which used ink and paper.
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Another study on DM2 in a mixed group of men and women, composed of 40 women with diabetes and 40
women as a control group, revealed that both groups had a predominance of the L, W and A shapes on the
right and left hands. A significant difference in the pattern of L. and W, both on D-IV, was also noticed in the
group with diabetes (Nayak, Patel, & Pensi, 2015).

That study, when compared to the findings of the present research, reveals a difference regarding the
collection method (ink and paper versus computerized system), in addition to the studied shapes, when
considering only three classifications (A, L and W), while the present investigation used five-digit patterns
(A, LU, LR, W and WS). The fingers of both hands had their shapes analyzed, but all received the same
nomenclature, so it was not possible to identify separately the predominance of shapes by the fingers of the
right and left hands. Another detail to be mentioned is that the aforementioned study had its participants
separated by sex, since the study researched a mixed population. Consequently, it does not allow for a
comparison of results with the findings of our current research, which was concerned with analyzing the type
of shape by finger and hand only in women.

Analyzing the dermatoglyphic data of 50 women with diabetes and 50 women in the control group (Mehta
& Mehta, 2015), it was possible to observe that, on the right and left hands of the group with DM2, the most
frequent figures were W, L and A. However, figure A was not significant for the group. On the right and left
hands of the control group, the most frequent shapes were L, W and A. Thus, in the study, there is no
association between the type of shape by the fingers of each hand, and the studied shapes are only A, L and
W. Those findings differ compared to the results of this research, as caution was taken when analyzing the
shapes by the fingers of each hand, without quantifying the shapes by hands. Other aspects that differ from
those of the present study are the types of researched shapes, the collection method and the sample size.

The W shape was also predominant in a study with 13 women who had DM2, followed by LU, A and LR,
while the control group, composed of 26 women without diabetes, had the LU shape, followed by W, LR and
A, respectively (Marpaung & Jaya 2015). The results for the group of women with diabetes corroborate the
research findings regarding the W shape, but when it comes to the control group, the LU findings are different
from those of the research findings (WS). The study did not consider the WS shape in its analysis, which, in
this research, presents itself as the predominant shape in the control group.

Analyzing the shapes by the fingers of each hand, the aforementioned study presented its results by the
researched groups. However, it did not specify the findings by the gender of the participants, since it had a
mixed population. The findings of that study differ from the results of our current research, in both studied
groups, since they presented the W shape as predominant, while in the control group the WS shape
predominated, respectively. These differences can be explained by the sample size used in the research (134
women), by the use of a computerized method, which guarantees greater reliability for the assessment of
variables, together with the use of the classification of the shapes into five subtypes.

That study in a mixed population of men and women was composed of a total of 50 women with DM2 and
50 women without diabetes as a control group. Assessing the A, LU, LR and W figures in a mixed population,
it was verified that both groups had a prominence of LU, W, A and LR, but there was no significant difference
among the figures by hand from group to group (Ojha & Gupta, 2014).

The findings of the study mentioned above, when compared to the findings of our research, have
differences as to the methodological approach, in terms of sample size and homogeneity, and the method
used for data collection and presentation. That study analyzed four types of shapes (A, LU, LR and W), while
our research added the WS shape. Another fact to be mentioned is that, in the aforementioned study, there is
no discrimination of shapes by the finger of each hand, while our investigation assesses the shapes by specific
fingers of each hand, revealing a dermatoglyphic mark for women with diabetes.

That study was conducted with 37 women that had DM2 and compared with 37 other women without
diabetes (Srivastava & Rajasekar, 2014) and revealed that the group with diabetes (DG) had the W, LU, A and
LR figures, while the control group (CG) had LU, W, A and LR.These findings, when compared to the results
of our research, are similar as to the type of predominant shape in the group with diabetes (W), but are in
disagreement with the figure in the control group (LU), since this investigation found WS which can be
explained by the fact that said study has not investigated the WS shape in the studied population.

The limitations of the study can be expressed by the fact that it was conducted regionally, which directly
implies variables such as ethnicity. For this reason, we mention here the need to carry out complementary
studies with a larger population and/or in other regions of the country.
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Researching type 2 diabetes using the dermatoglyphic method allows for the improvement of methods and
processes. We defend that this can be done in an interdisciplinary way in order to promote the national
improvement of the health system. The reason is that there is the possibility of recognizing an anatomical
structure and assigning it a functionality that, based on studies and research, can be used in the clinical
practice of professionals as a collaborative way of screening for the diagnosis of type 2 diabetes mellitus.

From the findings of this research, it is suggested that further studies be conducted in the female
population to improve the results, and that this methodology be used in the public health system, as possible
potentialities about the diagnosis of DM2 can be identified. With this in mind, actions in the field of
prevention and early diagnosis of diseases can be broadened, due to the high incidence rate of the disease.
With future epidemiological projection, the method we used can serve as an alert for new cases of the disease.

Conclusion

The data of the present study showed, through the dermatoglyphic method, using the Dermatoglyphic Reader®,
that women with DM2 have on their fingerprints a mark of observation of biological individuality that differs from
that of women without DM2. This fact suggests an additional way of tracking the disease, even at earlier ages, to
facilitate its prevention, in addition to revealing that the fingerprint characteristics of women with DM2 are present.
The process revealed aspects in terms of continuous variables, with a higher average number of lines and deltas; for
categorical variables, the whorl appears as significant in the group with diabetes when compared to the control group,
which presented a lower average number of lines, and the whorl (S) shape is significant.
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