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ABSTRACT 

 

Background: Bipolar affective disorder is an episodic illness characterized by fluctuating mood 

states. Association of dermatoglyphic traits with bipolar affective disorder has been observed in 

various studies. This study was undertaken to evaluate epidermal ridge patterns in bipolar patients as 

compared to healthy controls attending a super speciality district hospital in West Bengal. 

Context and purpose of study: Establishing dermatoglyphic parameters as biomarkers for early 

diagnosis and consequently, prompt intervention in bipolar affective disorder will ensure a greater 

scope of recovery, and thus promote a better quality of life for the individual as well as lower the 

burden of disease for the society. 

Methods: Quantitative dermatoglyphic parameters namely, Total Finger Ridge Count (TFRC), Total 

A-B Ridge Count (TABRC), and ATD Angle of 100 bipolar patients were compared to 100 age and 

gender matched healthy controls.  

Results: Statistically significant differences were found on comparing the dermatoglyphic parameters 

between cases and controls. TFRC was found to be decreased while ATD angle was increased in 

bipolar cases, as compared to the control group. However, no significant change was observed in 

TABRC between the two groups. 

Conclusions: This study found a significant association between dermatoglyphic pattern anomalies 

and the development of bipolarity. This may offer a scope of primordial prevention of bipolar disorder 

in future. 

 

Keywords: Dermatoglyphics, ridge pattern, bipolar disorder, Total Finger Ridge Count (TFRC), Total 

A-B Ridge Count (TABRC), ATD angle. 

 

INTRODUCTION 
Dermatoglyphics involves the study 

of epidermal ridge patterns and their 

configuration on digits, palms and soles.
[1] 

The term “dermatoglyphics” is derived from 

two root words. Greek word “derma” means 

skin and “glyph” translates into carvings.
[2]

 

The mechanisms that govern ridge 

formation is complex and different 

hypotheses have been put forward to explain 

them. Kollmann and Bonnevie suggested 

that the interplay of different tensile force 

and stress factors determine the primary 

ridge formation.
[3] 

They observed that the 

basal epidermal cells were subjected to 

mechanical stress owing to their fast 

proliferation. These cells were driven 

towards the underlying dermis as a 

consequence of the compressive force 

resulting in the development of primary 

ridges.  
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Harold Cummins postulated a link 

between dermatoglyphic pattern and hand 

geometry and the growth factors prevalent 

on embryonic skin.
[4]

 Kucken presented a 

mathematical model to calculate the stress 

factors responsible for specific ridge 

pattern.
[5]

 Kucken and Champod tested the 

impact of stress on Merkel cell at dermo-

epidermal junction by using the model and 

worked out the direction taken by Merkel 

cell due the resultant tension. The specific 

direction of Merkel cell movement may 

define the way in which the ridge pattern 

will be laid out.
[6]

 

Studies also claim that the branching 

network of capillaries and nerves in the skin 

dictates the ridge topography.
[7] 

According 

to the fibroblast theorem, the tensile force 

which operates to generate ridge patterns are 

due to the involvement of fibroblasts.
[8] 

During the later half of the first trimester 

and the entire second trimester of 

intrauterine life, these ridge patterns are laid 

down and they are fully established at 

around the 7th month of intra uterine 

life.
[2,9,10] 

Studies have shown that 

dermatoglyphic formation is the result of 

interaction between genetic and 

environmental factors.
[11]

 A number of 

major genes along with some modifying 

genes bring about the velar patterning. The 

intra uterine environment plays a vital role 

in tissue differentiation and organogenesis. 

Hence any sort of prenatal insult, in the 

form of either infection, radiation, drugs, 

toxin or trauma will reflect as 

dermatoglyphic abnormality.
[12]

 Once fully 

formed, dermatoglyphic patterns stay 

unchanged throughout the lifetime of a 

person and are not affected by age or 

environment.
[2,10] 

The uniqueness, early 

differentiation and ease of obtaining and 

storage of fingerprints makes it a feasible 

tool to be studied in the context of certain 

pathological processes.  

Mood disorders comprise of a 

spectrum of psychiatric disorders 

characterized by pathological mood states 

and concomitant vegetative and 

psychomotor disturbances. In contrast to the 

older term “affective disorders”, the term 

“mood disorders” is now preferred because 

it is more representative of sustained 

emotional states and not a sheer reference to 

the external (affective) expression of the 

underlying (internal) emotional state. Mood 

disorders should be considered as 

syndromes and not merely discrete diseases 

as they deal with a plethora of signs and 

symptoms sustained over a period of weeks 

to months that cause a significant change 

from an individual’s baseline functioning. 

Such periods tend to recur in the lifespan of 

an individual in a periodical or cyclical 

manner. Unipolar depression in the most 

common mood disorder encountered in 

clinical practice.
[13] 

Bipolar disorder, earlier 

known as manic-depressive psychosis 

comprises of a combination of manic, 

hypomanic, depressive and mixed episodes, 

interspersed by euthymic intervals. 

A manic episode is characterized by 

an elevated or irritable mood. There are 

associated symptoms like inflated self-

esteem, grandiosity, tall claims and big 

talks, sleeplessness, talkativeness, racing 

thoughts, distractibility, hyperactivity, 

singing and dancing on own, anger 

outbursts and reckless behaviour. A 

depressive episode is characterized by low 

mood, anhedonia and easy fatiguability. 

Other associated symptoms include sleep 

disturbances, psychomotor retardation or 

agitation, feelings of worthlessness or guilt, 

impaired thinking or concentration, change 

of appetite or weight and suicidal thoughts. 

Both manic and depressive episodes can 

present with or without psychotic 

symptoms. Hypomanic episode is one which 

presents with a less severe form of manic 

symptoms and does not cause socio 

occupational impairment for the individual. 

A mixed episode presents with symptoms 

pertaining both to mania and depression 

simultaneously in the same episode.
[14,15]

 

Family, twin and adoption studies 

have documented that genes play an 

instrumental role in the susceptibility to 

mood disorders. However, genes merely 

pose a predisposition, which has to interact 
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with environmental factors in order to cause 

the disease. Similarly the development of 

papillary ridge patterns is also affected by 

genetic and environmental milieu in uterus. 

Thus atypical dermatoglyphic pattern may 

suggest genetic or environmental 

abnormalities during the 

neurodevelopmental window. Keeping this 

in mind, the present study was conducted to 

find a possible correlation between 

dermatoglyphic parameters and bipolar 

disorder so that dermatoglyphics can serve 

as a predictive marker for bipolar disorder, 

even before the onset of florid symptoms. 

 

MATERIALS AND METHODS 

A cross-sectional study was carried 

out, with non-probability, purposive 

sampling.  

Cases: The study included 100 individuals, 

aged between 18 to 60 years, who were 

diagnosed as bipolar affective disorder 

according to the ICD 10 criteria,
[14] 

including 50 males and 50 females. Such 

cases were chosen from clients visiting the 

Psychiatry outpatient department at Suri 

Superspeciality Hospital, Suri, Birbhum, 

West Bengal, India.  

 

Exclusion criteria: Patients with other 

mental illnesses, such as schizophrenia, 

schizoaffective disorder, acute transient 

psychotic disorders, dissociative 

[conversion] disorder, obsessive compulsive 

disorder, cognitive disorders, or substance 

use disorders, as well as those with related 

genetic abnormalities, or suffering from 

other comorbid illnesses were excluded 

from the research.  

 

Controls: After screening with the General 

Health Questionnaire (12 item version), age 

and gender matched healthy controls were 

recruited from the community. A total of 

100 controls were chosen, including 50 

males and 50 females. It was ascertained 

that these individuals did not have any 

psychiatric disorders, other comorbid 

illnesses, or a family history of psychiatric 

disorders.  

The purpose and procedure of the 

study was clearly described to the research 

participants in details in their native 

language, and only those who voluntarily 

consented were included in the study. After 

receiving ethical approval, the study was 

carried out over a period of six months. The 

research was self-funded.  

 

Procedure to obtain digito-palmar prints: 

Study participants were asked to clean their 

hands with soap and water to remove dirt. 

Palmar prints were taken by standard ink 

method. A glass slab was placed on the 

table. A small amount of Kores duplicating 

ink was spread over it with a roller to 

produce a thin, uniform film of ink which 

was applied to palmar aspect of both hands 

starting from wrist creases to fingertips. The 

hand was extended at wrist joint and was 

kept on paper. Pressure was applied on the 

head of metacarpals, dorsum of hand and 

web space between fingers. Complete palm 

impression including the hollow of the palm 

was obtained on paper and then individual 

fingertip print was taken by rolling it on the 

paper. 

 

Ridge arrangement on fingers: In the 

simplest classification (Galton 1892) finger 

print patterns are divided into three main 

classes which namely arches, loops and 

whorls. (Refer Figure 1) 

The loop is defined as a pattern 

where ridges enter from one side of the 

finger and curve back on itself to leave 

through the same side. Loops are further 

subdivided into radial and ulnar variety 

based on the side of the finger in which they 

open. (Refer Figure 2) In a whorl, the ridges 

circuit around the central core. Arches 

represent a pattern where the ridges enter 

from one side of the finger and leave 

through the other side, with an elevation in 

between. 

A triradius is seen at the site of 

confluence of three ridge systems. A simple 

arch has no triradius. A loop has one 

triradius. Ulnar loop has triradius on the 

radial side while radial loop has it on the 
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ulnar side. In a whorl, typically there are two triradii. (Refer Figure 1 and Figure 3) 
 

 
Figure 1. Ridge patterns with associated triradius and finger ridge count. 

                           

 
Figure 2. Radial loop and ulnar loop.       

            

 
Figure 3. Digital triradius 

 
Figure 4. ATD angle and A-B ridge count. 

 

Total Finger Ridge Count – In a simple 

arch as there is no triradius, therefore ridge 

count score is 0. A loop with one triradius 

has one line of count. In case of whorls 

there are typically two lines of counts. In a 

symmetrical whorl one line is taken from 

each triradius to the centre. In the double 

loop type of whorl, one line is taken from 

each triradius to the corresponding core. In 

our study only the higher count 

(corresponding to the longer line) has been 

used in case of whorl. The sum of the single 
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counts on all the ten fingers of an individual 

is the total finger ridge count (TFRC). 

 

‘A-B’ Ridge Count – ‘A-B’ Ridge Count is 

the number of ridges occurring in the 

second interdigital area between the digital 

triradii a and b, at the base of index and 

middle fingers respectively. (Refer Figure 4)  

All ridges which are cut or touched by a 

straight line between the triradii are 

counted.  

 

‘ATD’ angle – It is the angle measured in 

degrees between the lines obtained by 

joining digital triradius ‘a’ at the base of 

index finger to the axial triradius ‘t’ in 

between thenar and hypothenar eminence 

and from this to digital triradius ‘d at the 

base of little finger. (Refer Figure 4) 

 

Dermatoglyphic parameters recorded:  

1. Total Finger Ridge Count (TFRC) 

2. Total A-B Ridge Count (TABRC) 

3. Finger Ridge Count (FRC) of right and 

left hands separately 

4. A-B Ridge Count (ABRC) of right and 

left hands separately 

5. ATD angles of right and left hands. 

The above parameters were studied 

in both cases and controls. All 

measurements were taken twice to prevent 

observational errors. 

 

RESULTS AND STATISTICAL 

ANALYSIS 

Data collected was entered into 

Microsoft Excel spreadsheet which was 

used to prepare the data chart. Appropriate 

statistical tools were used to analyze the 

results. Two tailed unpaired t-test was used 

to compare the means of case and control 

groups. Statistical significance was set at p 

value less than 0.05, using 95% confidence 

intervals. 
 

Table 1: Comparison of Total Finger Ridge Count (TFRC) between cases and controls 

Subjects Mean Maximum Minimum Standard Deviation p value 

Case (n=100) 106.03 142 74 17.53 <0.0001 

Control (n=100) 137.89 150 121 8.15 

 

Table 2: Comparison of Finger Ridge Count (FRC) in right and left hands in cases and controls 

 Subjects Mean Maximum Minimum Standard Deviation p value 

Right FRC Case (n=100) 53.06 72 35 8.79 <0.0001 

Control (n=100) 68.75 70 60 4.45 

Left  
FRC 

Case (n=100) 52.96 74 34 9.07 <0.0001 

Control (n=100) 69.14 76 60 4.17 

 

Table 1 compares the Total Finger 

Ridge Count (TFRC) between bipolar 

patients and controls. Figures in brackets 

indicate the standard deviations. Mean 

TFRC in cases was found to be 106.03 

(±17.53) while that in controls was 137.89 

(±8.15). TFRC was found to significantly 

lower in bipolar patients than in healthy 

controls. 

Table 2 further demonstrates the 

Finger Ridge Count (FRC) separately in 

right and left hands. The mean FRC in right 

hand was 53.06 (±8.79) and 68.75 (±4.45) in 

cases and controls respectively. The mean 

FRC in left hand was found to be 52.96 

(±9.07) and 69.14 (±4.17) in cases and 

controls respectively. FRC in each hand was 

also found to be significantly lower in 

bipolar patients as compared to controls.
 

Table 3: Comparison of Total A-B Ridge Count (TABRC) between cases and controls 

Subjects Mean Maximum Minimum Standard Deviation p value 

Case (n=100) 80.61 85 71 3.14 0.9641 

not significant Control (n=100) 80.68 86 72 3.14 

 

Table 4: Comparison of A-B Ridge Count (ABRC) in right and left hands in cases and controls 

 Subjects Mean Maximum Minimum Standard Deviation p value 

Right ABRC Case (n=100) 39.97 45 34 2.09 0.9459 

not significant Control (n=100) 39.99 45 35 2.07 

Left  

ABRC 

Case (n=100) 40.64 45 36 2.14 0.8699 

not significant Control (n=100) 40.69 46 36 2.17 
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Table 3 summarizes the Total A-B 

Ridge Count (TABRC), which shows the 

mean TABRC to be 80.61 (±3.14) and 80.68 

(±3.14) in cases and controls respectively. 

There was no statistically significant 

difference in TABRC between bipolar 

patients as compared to controls. 

Table 4 further elaborates the A-B 

Ridge Count (ABRC) individually in right 

and left hands. Mean ABRC in right hand in 

cases and controls was found to be 39.97 

(±2.09) and 39.99 (±2.07) respectively. 

Mean ABRC in left hand was found to be 

40.64 (±2.14) and 40.69 (±2.17) 

respectively in cases and controls. ABRC 

was not found to be significantly altered in 

each hand separately in bipolar patients with 

respect to the healthy controls. 

 
Table 5: Comparison of ATD angle in right and left hands in cases and controls 

 Subjects Mean Maximum Minimum Standard Deviation p value 

Right ATD angle Case (n=100) 42.48° 52° 31° 5.67 <0.0001 

Control (n=100) 38.98° 50° 31° 5.74 

Left  

ATD angle 

Case (n=100) 43.3° 51° 32° 5.67 <0.0001 

Control (n=100) 38.59° 49° 30° 4.74 

 

Table 5 compares the ATD angles in 

each hand separately. Mean ATD angle in 

right hand was found to be 42.48° (±5.67) 

and 38.98° (±5.74) in cases and controls 

respectively. Mean ATD angle in left hand 

was found to be 43.3° (±5.67) and 38.59° 

(±4.74) in cases and controls respectively. 

ATD angle was found to be significantly 

increased in bipolar patients in each hand as 

compared to controls. 

 

DISCUSSIONS 
Both family and twin studies have 

established the genetic basis of bipolar 

disorder. Family studies indicate that in 

contrast to 1% disease rate in the general 

population, there is a seven fold higher rate 

of morbid illness in first degree relatives of 

bipolar patients.
[16]

 Familial studies however 

can not distinguish whether the familial 

transmission was facilitated by genetic or 

environmental factors, since individuals of 

the same family also share similar 

environmental variables like exposure to 

infectious agents, toxins and other brain 

insults, high expressed emotion, 

dysfunctional interpersonal relationships 

and resultant stress, geographical migration, 

role transitions, bereavement, influence of 

substance use, socio-economic status etc. 

Twin studies serve as an useful tool to 

differentiate “nature” from “nurture” and 

specifically implicate whether genetics or 

environmental factors have played the role 

in disease transmission. Such studies have 

found a two to four fold increase in 

concordance rate for mood disorder in 

monozygotic twins as compared to 

dizygotic twins.
[16]

 This clearly indicates the 

significant role of genetic factors in disease 

causation.  

Linkage regions implicated in the 

transmission of bipolar illness include 4p, 

6q, 8q, 13q,16p, 18p, 18q, 21q, Xq, 22q.
[16-

19] 
Some studies have shown association of 

1q, 2p, 6q and 14q with hyperthymic 

temperament, 3p and 13q with dysthymic 

temperament and 6q with irritable 

temperament.
[16,20]

 Candidate genes 

involved in bipolar disorder include 

SCL6A3, SCL6A4, HTR4, DRD4, DRD2, 

HTR2A, MAOA, DISC1, DTNBP1, NRG1, 

BDNF, DAOA and COMT.
[16,21,22] 

There has been a persistent debate 

over the last few years as to whether 

schizophrenia and bipolar disorder should 

warrant two separate and distinct diagnoses, 

or whether they should be considered as 

disorders of the same spectrum with similar 

underlying etio-pathogenesis.
[23] 

According 

to some researchers, bipolar disorder should 

also be considered as a neurodevelopmental 

disorder, analogous to schizophrenia.
[24,25] 

A 

growing body of evidence indicates that 

structural brain abnormalities are linked to 

both schizophrenia and bipolar disorder, 

resulting from an interaction between 

genetic and obstetric risk factors.
[26-31] 

A number of studies similar to the 

present study have been performed by 
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researchers in order to assess whether 

dermatoglyphic parameters have a bearing 

with development of bipolar affective 

disorder. 

Balgir et al. (1980) studied 

qualitative and quantitative dermatoglyphic 

characteristics in manic-depressive 

psychosis. They observed that bipolar 

patients had a slightly lower mean A-B 

ridge count when compared to controls but 

it was not statistically significant. Similarly 

there was no significant difference in total 

finger ridge count between cases and 

controls. However ATD angle was found to 

be significantly lower in bipolar cases than 

in controls.
[32] 

Gutiérrez B et al. (1998) examined 

dermatoglyphic characteristics viz. total A-

B ridge count and total finger ridge count in 

patients with bipolar disorder as per DSM 

III -R criteria and compared them with 

healthy controls. There were no differences 

observed in these two parameters.
[33]

 

Jelovac N et al. evaluated 

dermatoglyphics in bipolar patients and 

healthy controls, noting that the mean Total 

Finger Ridge Count in bipolar cases was 

significantly lower than that in control 

groups, which is in line with our observation 

in this study. However they also found a 

significant decrease in both right and left A-

B Ridge Count, as well as in ATD angle in 

bipolar cases than in controls, as opposed to 

our findings.
[34]

 

Yousefi-Nooraie R et al. concluded 

that there was no significant difference in 

Total Finger Ridge Count, A-B Ridge Count 

and ATD angle in cases of bipolar disorder 

when compared to controls.
[35]

 

Chakraborty D et al. demonstrated 

that atd angle was increased in bipolar 

patients but it was not statistically 

significant.
[36] 

Srivastava et al. found that the Total 

Finger Ridge Count was significantly 

reduced only in male patients of bipolar 

disorder, but not in case of females. ATD 

angle was found to be significantly 

increased in the cases as compared to 

controls. However, there was no significant 

difference in A-B Ridge Count. These 

findings are in accordance to our 

observation in the present study.
[37] 

Hiremath et al. reported a significant 

decrease in Total Finger Ridge Count and 

increased ATD angle in bipolar cases than 

in controls, which is similar to our findings. 

However they also observed a significant 

decrease in A-B Ridge Count in both hands 

in bipolar cases as opposed to our study.
[38]

 

 

CONCLUSION 
Dermatoglyphics being a non-

invasive approach, might prove to be useful 

as a screening tool for individuals at risk of 

developing bipolar affective disorder, 

especially in those having a family history 

of this illness. Further studies in larger scale 

are required to firmly establish it as a 

reliable marker, so that it can facilitate 

diagnosis and improve the long term 

prognosis of bipolar affective disorder. 
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