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Abstract- Sexual dimorphism in digit ratio was first reported by Ecker in 1875. This observation was reestablished by a number of research-

ers later on. But most of these studies are conducted in adult age group. Aim of this study is to establish the presence of sexual dimorphism

in all age groups.

Objectives-

o To find out whether 2D:4D (2nd to 4th digit ratio) shows sexual dimorphism in both right and left digit ratios measuring dermatoglyphic
lengths.

o To find out whether sexual dimorphic pattern of 2D:4D is present in all age groups.

Design- A transverse study

Study group: Considered 3 sample groups:

i. 64 children (34 boys and 30 girls) in 3-16 yrs. group

ii.100 students (50 boys and 50 girls) in 17-21 yrs. group

iii.100 subjects (50 males and 50females) in >25 yrs. group

Method- Dermatoglyphic length of 2nd and 4th digits of both hands were taken and their ratios calculated.

Conclusion- This study concludes that there is sexual dimorphism in 2D:4D ratio, which is more pronounced in right hand ratio than left

hand ratio. The average digit ratio in females was higher than the average male digit ratio in all age groups.

This once again highlights the fact that the digit ratios are related to in-utero concentrations of sex hormones and this sexual dimorphism

remains irrespective of the age. Further study with large population and/or longitudinal study is required to provide more concrete base for

this analysis.
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Introduction

Hand analysis and palmistry have intrigued humans throughout
history. Perhaps earliest interest in hand reading occurred when
cave dwellers left their hand prints on cave walls 12,000 years
ago. Since writing was invented,thousands of documents have
been created detailing hand analysis techniques and palmistry. In
India “SAMUDRIK SHASTRA" adorned supreme position as a
form of science during ancient period. ' Samudrik Shastra’ literally
means ‘ocean of knowledge’, of which Palmistry forms a subsec-
tion. Palmistry deals with morphological features of the hand,for

example the size, shape, segmental lengths, birth marks and
other fine lines forming symbols. As per palmistry every hand is a
map of life and every part of hand from the finger tips to the wrist
represents precisely the constitutional nature and life history of
the person with events like major accidents, diseases or calami-
ties .In modern science two aspects of human hand have drawn
attention for observation and analysis.

1. Dermatoglyphic ridge pattern and its quantification.
2. Finger lengths and their proportions
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Hand digit ratio (2D:4D) and sexual dimorphism in different age groups

Pioneer research in modern science related to finger length pat-
tern was first reported in 1875 by Ecker{1]. Studies reported from
western countries suggest a negative relation between 2D:4D ratio
with testosterone levels and positive relations with estrogen
[2].This present study is an attempt to find sexual dimorphism in
digit ratios (2D:4D) .

Sexual Dimorphism- In the human hand second digit (index fin-
ger) and fourth digit (ring finger) have been shown to demonstrate
a pattern of approximate symmetry around the axis of the third
digit (middle finger).The ratio of the index finger to the ring finger
ie. 2D:4D shows sexual dimorphism. The digit ratio would be 1.00
if the index and ring fingers of the same length and greater than
1.00 if the index finger is longer than the ring finger. Males gener-
ally have a 2D:4D ratio below 1.00 and females generally have a
2D:4D ratio about 1.00 or high digit ratio[3-6]. There is evidence
that sex differences in 2D:4D ratio arise from in-utero concentra-
tions of sex hormones, with a low 2D:4D(male typical ratio) been
positively related to prenatal testosterone while a high 2D:4D
(female typical ratio)is positively associated with prenatal estrogen
exposure. [7,8].

Digit Length-There are three different models of digit lengths.
Accordingly three possible methods of measurements are general-
ly followed. Factors contributing to the length of digits are length of
phalanges, joint spaces between the bones i.e. Interphalangeal
and metacarpophalangeal joint and pulp spaces at tip.

A. Skeletal Length-It is the length from the dorsal aspect of the
knuckle to the tip of the finger .This includes the heads of metacar-
pals , phalanges and soft tissues overlying it.

B. Radiological Length-It is the length from the base of the proxi-
mal phalanx to the tip of the distal phalanx of the digit
measurements taken from X-rays of hand.

C. Dermatoglyphic Length-(c-t length)

i) By print method

i) By direct measurement using vernier caliper.

It is the length from proximal crease(c) at the base of the finger to
the tip of the finger (t) on the palmar aspect of the hand..Majority
of the research works undertaken so far have used this model as
the method of digit measurement including this present study.

Aim- Aim of this study is to establish the presence of sexual di-
morphism in all age groups.

Objectives

e To find sexual dimorphism in 2D:4D digit ratio at different
ages.

e To confirm whether sexual dimorphism is present in all age
groups.

e To confirm whether sexual dimorphism is more significant in
Right or Left hand ratios.

Material and Methods

Present study is a transverse study conducted in MGM Medical
college , Navi Mumbai.A total number of 264 subjects were
considered for this study and they were divided into three

groups, 3-16 yrs., 17-21yrs. and >25 yrs. Parameters included
were age, sex , length of second digit and fourth digit of both
hands.2D:4D ratios were calculated. Analysis was done with
SPSS software programs. Prior informed consent was obtained
from each subject for participation in the program. They were
briefed about the procedure for full co-operation. Exclusion
criteria for the study were those who had deformed digits and
history of injury to digits.

Dermatoglyphic Method- The participants were asked to keep
their hands supine on the table surface with the palm facing up
and the digits straight in the same plane and fingers opened in a
posture of ease (not kept together tight under artificial pressure).
Care was taken to ensure that details of major creases could be
seen on the hands by removing finger ornaments. Length of each
digit was measured on the ventral aspect of hand from the proxi-
mal crease to the tip of the finger. In most of the subjects there
were two creases at the base of ring finger, of which the most
proximal crease was chosen for the measurement. The length was
measured by using a vernier caliper sensitive to 0.01cm with the
pointers of the caliper just touching the middle point of proximal
crease and tip of the finger.

Results
Table 1-Descriptive Statistics for 2D:4D Ratio According to Sex
and Age
Age Group 3 - Age Group 17 Age Group
SexlAge 16 21 525
No. of Observa-
fions 34 50 50
Male Mean 0.9709 0.9734 0.9707
S.D. 0.03583 0.03672 0.03562
SE. 0.00614 0.00519 0.00504
No. of Observa-
fions 30 50 50
Female Mean 0.9784 0.9948 0.9898
S.D. 0.03803 0.05196 0.03427
S.E. 0.00694 0.00735 0.00485
P-Value 0.419 (>0.05) 0.019 (<0.05) 0.019 (<0.05)
Significance Not Significant _ Significant Significant

Chart 2-Sexual dimorphism in 2D:4D Female (right)
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Chart 4- Sexual dimorphism in 2D:4D Female (left).

Mean 2D:4D Ratio According to Sex and Age
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Chart 5- Mean 2D:4D Ratio According to Sex and Age.

Discussion

This study is a transverse study on a small sample with all sub-
jects being Indians. In this study the female average 2D:4D was
higher than male average 2D:4D in all age groups. This difference
was more pronounced in right digit ratios than left digit ratios. This
was previously established by a number of researchers [1-5]. It
has been established by Garn SM 1975 [2] and Malas MA 2006
[3] that adult metacarpophalangeal rankings are attained by 7th
intrauterine week and near adult bone to bone proportions are
attained by 13th intrauterine week.

Present study showed sexual dimorphism in 2D:4D in age groups
17-21 yrs. and >25 yrs. Results were statistically significant in
these groups. In age group < 16 yrs result was not statistically
significant. The reason could be (i) small sample size (ii) wide
range of age group ie. age between 3-16 yrs.

Current study ratios were compared with other studies [table] .
This comparison clearly shows that there could be variations in
absolute digit length ratios among different races.. The difference
in actual figures of ratios is possibly because of method followed
and sample size. Some researchers followed the direct measure-
ment as is for the current study, where the ratios are comparable.
While others followed photocopy or x-ray method where the ratios
are variable , but a distinct dimorphism is apparent in all methods.
The current study showed Right hand 2D:4D (c-t) ratio range in
different age groups 0.961 to 0.978 in male and 0.966 to 0.995 in
female. We tried to find whether an arbitrary figure could be ap-

plied to define male pattern and female pattern. On best observa-
tions available 0.980 was arbitrarily selected to distinguish be-
tween male female ratio ie. < 0.980 as male ratio and > 0.980 as
female ratio.

Table 2- Comparison of current study with other studies-RIGHT

HAND

Method of Measure-
Study ment Male Female
Current study,2006 MUMBAI DIRECT 0.961-0.978 0.966-0.995
Manning J T
1998, LIVERPOOL,UK DIRECT 0.98 1
David A Putz 2004, PHOTOCOPIES OF
PITTSBURG,USA. HAND 0.949 0.974
Bernhard Fin PHOTOCOPIES OF 0.95 0.98
2004, Caucasian, AUSTRIA HAND : :
Lutchmaya S,2003, CAM- PHOTOCOPIES OF
BRIDGE,UK HAND 0.926 0.929
WindyBrown 2002, ENG- PHOTOCOPIES OF
LAND.UK HAND 0.956 L
Terrance J 2000, CALIFOR-  PHOTOCOPIES OF
NIA,USA HAND 0.955 0.972
Buck JJ 2003, CAMBRIDGE,UK X-RAYS OF HAND  0.918 0.927

Conclusion

This study concludes that there is sexual dimorphism in 2D:4D
ratio, which is more pronounced in right hand ratio than left hand
ratio. The average digit ratio in female was higher than the aver-
age male digit ratio in all age groups. This once again highlights
the fact that the digit ratios are related to in-utero concentrations
of sex hormones and this sexual dimorphism persists irrespective
of the age. Further study with large population and/or longitudinal
study is required to provide more concrete base for this analysis.

List of Abbreviations used

e 2D:4D-  Second to fourth digit length ratio
o c-t- Crease to tip length
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