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Dermatoglyphic Introduction: Dermatoglyphics is a widely known technique applied in genetic and medical research for the
Patterns, Maharashtra examination of finger, palm, and sole patterns. Dermatoglyphic characters are formed in the fetal stage and
Population remain unaltered throughout their life. Some previous studies have indicated that dermatoglyphic patterns are

linked with some reproductive disorders, like primary infertility. This study focuses on the evaluation and
comparison of the dermatoglyphic patterns of females with primary infertility and healthy controls in the
Maharashtra population.

Methods: It involves a case-control study on two hundred females diagnosed with primary infertility and two
hundred age-matched healthy controls. Several dermatoglyphic patterns were found, including total ridge count
(TRC), atd angles, loops, whorls, and arches, which were assessed and compared among the groups.

Results: When compared to the control group, the dermatoglyphic patterns of the infertility group were
significantly different. Whorls and arches were more common in this group, and loops were less common.
Furthermore, the infertility group exhibited a higher mean atd angle value and a lower total ridge count in
comparison to the control group.

Conclusion: Certain dermatoglyphic features correlated with female primary infertility in Maharashtra have
been identified. These results can be taken as a precursor to further research work on the genetic basis of
infertility and also with regard to whether dermatoglyphics can be used as a diagnostic tool.

1. Introduction

Skin patterns of fingerprint and palm print or soles have been seen to reflect heredity and
developmental diseases since early times (1,2). The study of ridge patterns on fingers, palms, and soles
of the human, which is dermatoglyphics, has proven to be a very useful tool in understanding congenital
malformations and chromosomal abnormalities in general and ones related to reproductive health in
particular (3). Dermatoglyphic patterns occur during the 13th to 21st weeks of gestation-a time when
most organ systems, including the reproductive system, become mature (4,5).

Failure of women who have never delivered to conceive after a year of unprotected sexual activities
refers to primary infertility (6). It is estimated that 10-15% of the couples in the world who are within
the age bracket of 7-10 years are infertile (7). Infertility is becoming a major public health issue in
India due to the combined effects of environmental, lifestyle and genetic factors (8). While hormonal,
anatomical, and environmental factors contribute to infertility, genetic predispositions are believed to
play a key role in many cases (9).

The theory behind the application of dermatoglyphic analysis in reproductive health research is that
deviations from normal dermatoglyphic patterns could indicate underlying genetic or developmental
abnormalities (10). According to a number of studies, women who suffer from reproductive disorders
like endometriosis and polycystic ovary syndrome (PCOS) have abnormal dermatoglyphic patterns
(11,12). The connection between dermatoglyphics and primary infertility, particularly in the Indian
population, hasn't been thoroughly studied, though.

The purpose of this study is to examine the dermatoglyphic patterns of females in the Maharashtra
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population who have primary infertility and to compare them with healthy controls who are age-
matched. Finding putative dermatoglyphic markers linked to a primary infertility propensity is the aim
of this study.

2. Methodology

Study Design

Between 2022 and 2024, the Indian state of Maharashtra hosted this case-control study. Two hundred
age-matched healthy females with proven fertility (controls) and two hundred females with primary
infertility diagnoses (cases) participated in the study. The study was approved ethically by the
Institutional Ethics Committee, and all participants gave their informed consent.

Study Population

Cases: Clinics for infertility in Maharashtra were contacted to identify women between the ages of 20
and 35 who had been diagnosed with primary infertility. The inability of women who had never given
birth to conceive after a year of unprotected sexual activity was known as primary infertility.
Controls: From the general population, healthy females between the ages of 20 and 35 who had never
experienced infertility and had at least one successful pregnancy were selected.

Patient (Case) selection
Inclusion Criteria:
1. Females with primary infertility
2. Females with first IVF pregnancy
3. No history of infections or diseases that can result primary infertility
4. Be between the ages of 20 and 35.
Exclusion criteria:
1. Females who experience secondary infertility.
2. Couples having less than minimum one year of regular unprotected sexual intercourse.
3. Females with congenital abnormalities in the control and study groups.
4. Females in the control and research groups with a hereditary or familial disease.
5. Females with PCOS, endometritis, and any other anomalies.
Control selection
Inclusion Criteria:
1. Females with first successive pregnancy without delay.
2. Healthy couples.
3. Females without having any abnormality in uterus, ovary and fallopian tube.
4. Be between the ages of 20 and 35.
Exclusion criteria:
1. Females who did not conceiving second pregnancy.
2. Delayed fertility.
3. Other health disorder which can be correlated with infertility.
Data Collection
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Dermatoglyphic prints were collected using the ink method, following standard procedures (13). Both
the fingertips and palms of each participant were inked and pressed onto white paper to obtain clear
prints. The dermatoglyphic features analyzed in this study included:

* There are three kinds of patterns: loops, whorls, and arches.

* Total Ridge Count (TRC): The total count of fingerprint ridges that extends from the fingerprint's delta
to its core and crosses a straight line.

* Atd angle: The angle that forms on the palm between the triradii of a, t, and d.
Statistical Analysis

The frequency of loops, whorls, and arches in the cases and controls were compared using the chi-square
test. Independent t-tests were used to compare the mean total ridge count and atd angle between the two
groups. P-values were considered statistically significant if they were less than 0.05. For all statistical
analyses, SPSS version 25.0 was utilized.

3. Result and Discussion
Dermatoglyphic Pattern Distribution

The analysis of dermatoglyphic patterns revealed significant differences between the females with
primary infertility and the healthy controls (Table 1).

Table 1: Frequency distribution of dermatoglyphic patterns in cases and controls

Pattern Type Cases (n=200) Controls (n=200) p-value
Loops 82 (41%) 122 (61%) <0.01
Whorls 96 (48%) 58 (29%) <0.05
Arches 22 (11%) 20 (10%) 0.04

Loops: The frequency of loops was significantly (p<0.01) lower in the infertility group (41%),
compared to the control group (61%).

Whorls: Compared to the control group (29%) whorl frequency was higher in the infertility group
(48%) (p<0.05).

Arches: There was a statistically significant increase (p=0.04) in the frequency of arches in the
infertility group (11%) when compared to the control group (10%).

The Total Ridge Count (TRC) and Atd Angle

When comparing the infertility group to the control group, the mean total ridge count was lower and
the mean atd angle was larger (Table 2).

Mean total ridge count and atd angle in cases and controls are shown in Table 2.

Variable Cases (n=200) Controls (n=200) p-value
Total Ridge Count 126+30 142+35 <0.01
Atd Angle 42.545.0 38.8+4.3 <0.01

Total Ridge Count: The infertility group had a significantly lower mean total ridge count (126+30)
compared to controls (142+35) (p<0.01).

Atd Angle: The mean atd angle was significantly larger in the infertility group (42.5+5.0 degrees)
compared to controls (38.8+4.3 degrees) (p<0.01).

Discussion
Dermatoglyphic Patterns and Infertility
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e According to the study's findings, females who experience primary infertility differ from
healthy controls in their dermatoglyphic patterns. Because whorls and arches occur more
frequently than loops do, it is possible that these patterns are linked to hereditary or
developmental factors that contribute to infertility (14,15).

e Whorls and Arches: The higher frequency of whorls and arches in the infertility group is
consistent with previous research linking these patterns to congenital and chromosomal
abnormalities (16,17). Whorls, in particular, have been associated with genetic disorders and
developmental anomalies, which could explain their higher prevalence in the infertility group
(18,19). Arches, though less common, may also indicate disruptions during the early stages of
fetal development (20).

o Loops: Loops were significantly less frequent in the infertility group compared to controls,
which is noteworthy because loops are the most common pattern in the general population (22).
A reduced frequency of loops may be indicative of underlying developmental abnormalities
that predispose individuals to reproductive disorders (22).

Total Ridge Count and Atd Angle

These include the total ridge count and atd angle. In the analysis of the total ridge count and atd angle,
both did prove to be distinctly different when the two groups were being compared.

Total Ridge Count: Infertility group has lower whole ridge count due to developmental disruption of
crucial organogenesis stage (23). Literatures have indicated that there are concomitant reports of lower
ridge counts in various congenital disorders and thus these results are in agreement with studies
establishing the correlation between lower ridge counts with defects in reproduction (24,25).

Atd Angle: The relatively greater atd angle observed in the infertility group may reflect developmental
anomalies that can affect the development of reproductive organs (26,27). Similar evidence has been
documented in reproductive health disorders, like infertility that can be diagnosed through ultrasound
technology that has been reported by other researchers (28,29).

Implications for Clinical Practice

According to this study, dermatoglyphic analysis may be a useful noninvasive and affordable method
of identifying females who are at risk for primary infertility. Dermatoglyphic traits are stable through
life, thereby easily obtained, thus they are not only feasible to use in clinical settings but also in research
settings (30,31). Furthermore, the genetic basis of dermatoglyphic patterns makes them extremely
valuable as markers for the identification of individuals having a genetic predisposition to the illness
of infertility (32,33).

However, it should not be used as an exclusive diagnostic tool to diagnose infertility. It may contribute
to a more comprehensive diagnosis methodology, coupled with genetic testing and hormonal assays
and imaging studies (34). Further work could be directed toward identifying those genetic mutations
or developmental pathways that can relate dermatoglyphic patterns to infertility effects directly (35).

4. Conclusion and future scope

Accordingly, this study shows that among the Maharashtra population's controls and females
experiencing primary infertility, there are notable differences in dermatoglyphic patterns. Thus, there
may be a hereditary correlation between dermatoglyphic features and infertility if there are more whorls
and arches and fewer loops. Furthermore, the infertile group has a higher atd angle and a lower total
ridge count, which lends credence to the theory that dermatoglyphics can be used as a marker of
developmental abnormalities connected to reproductive health. Together with the previously listed
non-invasive diagnostic methods, dermatoglyphic analysis may also be a useful tool for identifying
women at risk for primary infertility. Subsequent investigations ought to focus on dermatoglyphic
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