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A total of 179 male athletes who train regularly in different
branches voluntarily participated in this study. It was
implemented the tests of ages, length, weight, body mass
index, body fat percentage, length of 2nd and 4th fingers of
the right and left, vertical jump, curl-up and push-up in 30
sec, handgrip strengths, flexibility, and 20 m sprint to
subjects attended to this study. Analysis of the data was
tested with Kolmogorov-Smirnov and normal distribution
was determined. There was a positive correlation between
2D:4D digit length of the participants and their age, body
weight, height, body mass index, vertical jump, right and
left-hand grip strength, sit-ups, push-ups and sprint
performances. It can be added that finger ratio as a new
measurement method can be added to existing criteria for
the selection of talented athletes. Hormone and branch-
specific evaluations are also thought to be more useful for
the selection of qualified athletes who can achieve sporting
success in the future.

Abstract

Introduction:
In today's world, developments in science and technology
are increasing rapidly and this development helps to
determine the different characteristics of people.
Uncovering and knowing the characteristics of people can
give us important clues about which sports branches that
people will be more suitable for and even more successful.
Recently, the length and ratio of people's index and ring
fingers and its relation to sportive performance have
attracted the attention of scientists and many studies have
beenconductedonthissubject.
In the literature, the ratio of 2nd and 4th (2D: 4D)

fingers is described as the ratio of the length of the index
finger (2D) to the length of the ring finger (4D) (Celenk,
2011). The difference in length between the index finger
(2D) and the ring finger (4D) differs in men and women.
The 2nd finger in males is usually shorter than the 4th
finger. In women, the 2nd finger is usually equal to the 4th
finger or longer than the 4th finger. In the literature, a 2D
expression isused forthe index fingerand 4Dexpression for
the ring finger. Here the letter d stands for the initial letter
of the word digit (finger). In the relevant literature, this
concept isexplainedas 2D: 4D finger ratio (Putz ., 2004;
Bennett ., 2010; Kociuba ., 2017).
When the literature on the subject is examined, it has

been determined that there are important relationships
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between the success and skill levels of the athletes and the
low 2nd and 4th finger ratios of the right and left hands
(Manning & Taylor, 2001; Pokrywka , 2006; Tester &
Campbell, 2007). It has been determined that athletes with
a lower2D:4D finger ratiohavehigherperformance levels in
somebranches. (Manning ., 2003; Putz ., 2004; Paul
., 2006;Voracek , 2006;Manning , 2007). It has

been stated that low 2D:4D finger ratio in athletes may
occur due to exposure to testosterone hormone in the first
trimester (the first 12 weeks of pregnancy), and high 2D:4D
finger ratiomay occurdue to relatively high exposure to the
estrogen hormone (Manning, 2008). Testosterone has
many extragenital developmental effects (Voracek .,
2010). High fetal androgen levels in humans contribute to
the development of their characteristics such as
cardiovascular system, visual abilities, physical endurance
and speed (Manning & Taylor, 2001). It is stated that the
2D:4D finger ratio of athletes can be used as a criterion in
predicting potential sports ability of, especially young
athletes (Paul , 2006). The aim of this study is to
investigate the relationship between 2D:4D hand finger
ratio and some physical performance parameters in young
athletes.

In this study, the cross-sectional and descriptive method
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was used. The sample group of the study consisted of 179
volunteer male athletes aged 10-14 who actively trained in
differentbranches (basketball, tennis, football, swimming)
at least three days a week and 6 hours a week. Participants
who met the inclusion criteria were invited to Pamukkale
University Sports Performance Laboratory and their
measurements within the scope of the research were
carried out. For the research, Pamukkale University Non-
InterventionalResearchEthicsCommitteewasdiscussedat
thecommitteemeeting dated 03.03.2020 and numbered 05
and the ethics committee permission was obtained. The
contentof thestudywasexplainedverballyand inwriting to
theparticipantswhoaccepted toparticipate in thestudy, all
questions of the individuals were answered, and signed
consent was obtained from the participants. Participants
were informed that they had the right to leave the study at
anystageof thestudy.

Seca (Germany) brand portable height measuring
devicewas used for heightmeasurement. The height of the
subjects; The measurement was recorded as 'cm' after the
position was taken in anatomical posture, bare foot, with
heels combined, head in the frontal plane, with the head
plate touching thevertexpoint.

its measurements were taken with a digital
measuring device (Seca, Germany). Body weights of the
subjects; 'kg' was measured while in the appropriate
sportswear, bare feet and anatomical posture position. In
themeasurements, theweightof theclotheson thepersons
wasacceptedas0.5 kgasstandard.

it was measured with a Tanita BC-418
brand device. Measurementsweremade approximately 2-3
hours after breakfast. Caffeine etc. the day before. It was
informed that stimulants should not be used. Participants
were measured without shoes and wearing the lightest
sportyclothingpossible.

it was carried out using the Takei
brand "Digital Flexion Meter"
device, using the stop and reach
test (Fig.-1). This test is used to
determine the flexibility of the
back and leg area (Holt ,
1999) and is a testmethod whose
validity and reliability have been
studied (Perret ., 2001).

the
splash testswerecarried outwith
the Smart speed device of the

Research InclusionCriteria:

DataCollectionTools:

Active and Squat Jump:

• Signing thevoluntarybasisandconsent form.
• Havingat least2yearsof trainingage in therelevantbranch.
• Nothavingan injury forthe last 3months.

Height:

Body weight:

Body Fat Percentage:

Flexibility Measurement:
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Fusion Sports brand. In active-jumping, the participants
were asked to jump to the highest possible level without
waiting by landing in thesquatpositionwith theirhandson
their hips. In squat jumping, the participants were asked to
descend to thesquatpositionwith their handson their hips
and jump to the highest possible level after waiting in this
position forthesecond (Lockie ., 2017).

participants squeezed the adjustable
handgrip dynamometer with maximum force in a straight
direction with their feet and arms at an angle of 45 degrees
to their bodies. The best valuewas recorded in kg at the end
of 2 trials performed by giving adequate rest intervals
(Gunay ., 2010).

the metronome is set to 40 beats
per minute. With each metronome sound, the participant
performed the up or down part of the push-up movement.
Theparticipantdid asmanypush-upsas hecould, provided
that he provided the ideal push-up position shown
previously, and the highest scorewas recorded (Riebe .,
2018).

the participants waited in a supine
positionwith theirkneesbentand their fingertipsextended
towards their feet. Starting from the point where the
fingertips reach, the tapewas pulled on both sides to create
agapof 12 cm. Themetronome is set to 40 beats perminute,
each metronome voice the individual performed the up or
down part of the sit-ups movement. The fingertips of the
individual completed the 12-centimetre gap while rising
(Riebe ., 2018).

this test was carried out with the Smart
speed device of the Fusion Sport brand. After sufficient
warm-up, theparticipantsperformeda20-metermaximum
speed run with two standing positions. An average of 3
minutesof rest timewasgivenbetweenmeasurements. The
bestscorewasacceptedas theparticipant'svalue.

the
lengthsof the fingersof theparticipantsontherightand left
hands (2d & 4d)weremeasuredwithadigital calliper (MAC
Allister 150mm) that can measure up to 0.01mm from the
anatomical boundaries (boneless) fromthebasal foldof the
2nd and 4th fingers in the palm to the tip of the finger bone
(Fig-1). 2D:4D ratios were calculated separately for each
hand. The second finger length is divided by the fourth
finger length to determine the ratio
(Manning&Taylor, 2001).

all data are
expressed as mean ± standard
deviation. The normality
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Hand Grip Force:

Maximum Push-Up Test:

Maximum Sit-Up Test:

20 Meters Speed:

2nd and 4th Finger Length Measurement and Ratio:

Data Analysis:

Figure-2.MacAllisterDigital Caliper (150
mm) 2nd and 4th Finger length
measurement
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distribution of the data was interpreted through the
Kolmogorov-Smirnovtestand theskewness-kurtosisvalues
between -2 and +2, and the data were found to be normally
distributed. To control the relationship between variables,
Pearsoncorrelationanalysiswas used, andOne-WayAnova
Analysis of Variancewas used to understand whether there
was a significant difference between finger length, finger
ratioandphysical performancevalues between fourdiffrent
sports branches. Forall statisticalmethods the level of error
(α)wasacceptedas0.05.

Shows the minimum, maximum, average, and standard
deviationvaluesof all thecharacteristicsof theathleteswho
participated in the study (basketball, football, tennis and
swimming) (Table.1).
As per the One-Way Anova Analysis results in which

finger lengths were compared according to branches in
Table 2, itwasdetermined that the 2D and 4D lengthsof the
right and left hand of tennis players were statistically
significantly shorter than theswimmers in all parameters (p
<0.05) (Table.2).
The results of the Pearson Correlation Analysis

between finger length measurements and 2D: 4D finger
ratio values of all athletes and sportive performance
parameters are given in Table 3. It was observed that there
was a positive correlation between right and left-hand 2D
and4D finger lengthsof theparticipantsand theirage, body
weight, height, body mass index, active and squat jump,
right and left-hand grip strength, shuttle, push-up and
speedperformances (p<0.05) (Table-3).

This study was conducted to investigate the relationship
between 2D:4D hand finger ratio and some physical
performance parameters in young athletes. In this study, a

Basketball 6.67 0.68 Tennis 6.12 0.46
Football 6.46 0.65 Swimming 6.78 0.72

Basketball 6.69 0.69 Tennis 6.19 0.45
Football 6.58 0.65 Swimming 6.89 0.7

Basketball 6.58 0.67 Tennis 6.07 0.47
Football 6.5 0.65 Swimming 6.72 0.7

Basketball 6.71 0.75 Tennis 6.23 0.54
Football 6.61 0.72 Swimming 6.88 0.78

Basketball 1 0.03 Tennis 0.99 0.04
Football 0.98 0.04 Swimming 0.98 0.03

Basketball 0.98 0.05 Tennis 0.98 0.05
Football 0.99 0.05 Swimming 0.98 0.04

Result:

Discussion :

Table 2. Comparison of Finger Lengths According to Branches

Variable Mean Sd Variable MeanSd Difference

Right Hand 2D Length (cm) (F=5.59; p= 0.00*)

Right Hand 4D Length (cm) (F=5.57; p= 0.00*)

Left Hand 2D Length (cm) (F=4.84; p=0.00*)

Left Hand 4D Length (cm) (F=3.93; p=0.01*)

Right Hand 2D:4D Ratio (F=1.62; p=0.19)

Left Hand 2D:4D Ratio (F=0.30; p=0.82)

http://www.caves.res.in/

positive correlation was found between the 2D and 4D
finger lengths of the participants' right and left hand and
their age, bodyweight, height, bodymass index, active and
squat jump, right and left-hand grip strength, sit-up, push-
up and speed performances. In addition, considering the
branch variables, it was determined that the right and left-
hand 2D and 4D finger lengths of tennis players were
statistically significantly shorter than the swimmers in all
parameters. There are studies that are similar to current
research results. Between right and left hand 2D-4D finger
lengths of athletes and age, bodyweight, height, bodymass
index, percentageof body fat, vertical jump, right-handgrip
strength, left-hand grip strength, back-leg strength and
flexibility parameters in a positive direction and VO2 max.
Bilgiç . (2016) found a negative relationship with the
parameter. Gul (2018) reported a significant relationship
between tennis players' left and right-hand 2D:4D finger
ratios and height, bodyweight, handgrip and arm strength
and aerobic performance parameters (Gul, 2018). In
addition, Ranson . (2015) and Wang . (2016),
reported a significant relationship between 2D: 4D finger
ratios of the participants and their strength, endurance and
speed values. Gunay . (2017) reported significant
differences between swimmers and sedentary individuals
in terms of the 2D:4D ratio of the right hand, and also
between the groups when the 2D:4D ratios of female
swimmers and sedentary individuals were compared.
Pokrywka . (2006), found the ratioof 2D:4Dof elite and
non-elite female athletes was low and it was assumed that
this could be a positive indicator of sports potential in
women. Bennett . (2010) found thatrugbyathleteshada
low 2D:4D finger ratio and reported a positive correlation
between athletes' low 2D:4D finger ratio and their high
performance. Bennett . (2010) found thatrugbyathletes
had a low 2D:4D finger ratio and reported a positive
correlation between athletes' low 2D:4D finger ratio and
theirhighperformance.
On theother hand, there are studies that are not similar

to the existing research in the literature. Eghbali, (2016)
found no significant relationship between 2D: 4D finger
ratios on boys aged 7-13 and their strength, endurance,
speed, agilityand flexibility. Baskaya . (2018) reported a
negative relationship between right and left-hand 2D:4D
ratioand 10m-20mspeed andagility values in their studyon
girls and boys aged 8-10. Ranson . (2015) reported a
significant and negative relationship between 2D:4D finger
ratio of male athletes and aerobic capacity, handgrip
strength and agility. Ozen . (2019) reported no
significant relationship between swimming athletes' right-
hand 2D:4D finger ratio and their swimming performance.
In addition, it has been stated that there was a negative
relationship between the swimming degrees of the athletes
and the average bodymass index values. Further, a negative
relationship between the swimming degrees of the athletes
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B-ball-Ten;p<0.01
Ten-Swim.p<0.00

B-ball-Ten;p<0.03
Ten.-Swim; p<0.00

B-ball-Ten.; p<0.02
Ten.-Swim; p<0.00

Ten.-Swim.; p<0.01
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Table 1. Descriptive Statistics Table for Branches

Min Max Mean Sd Min Max Mean Sd

Table-3: Relationship Between Finger Lengths and Sportive Performance Parameters

a b c d e f g h I j k l m

p<0.05

Basketball (n = 47) Tennis ( n= 21)

Football (n = 62) Swimming (n = 49)

a- b- c- d- e- f- g- h-

i- j- k- l- m-

Right Hand 2D Length (cm) r 0.68 0.78 0.66 0.20 -0.08 0.12 0.21 0.24 0.68 0.70 0.21 0.29 -0.21

Age (years) 7.00 15.00 12.21 1.76 11.00 16.00 12.38 1.32
Height (cm) 117.60 178.20 152.86 13.97 141.20 169.00 155.68 8.21
BodyWeight (kg) 20.40 78.70 45.32 13.09 29.20 58.40 45.94 7.89
Body Mass Index (kg / m2) 12.20 32.30 18.98 3.90 13.80 23.40 18.99 2.76
Body Fat Percentage 5.50 39.80 16.45 7.61 4.60 27.90 15.80 7.58
Right Hand 2D Length (cm) 5.00 7.80 6.67 0.68 5.20 7.00 6.12 0.46
Right Hand 4D Length (cm) 5.10 7.90 6.69 0.69 5.20 7.00 6.19 0.45
Left Hand 2D Length (cm) 5.00 7.70 6.58 0.67 5.10 7.00 6.07 0.47
Left Hand 4D Length (cm) 5.10 8.80 6.71 0.75 5.20 7.30 6.23 0.54
Right Hand 2D:4D Ratio 0.94 1.08 1.00 0.03 0.90 1.07 0.99 0.04
Left Hand 2D:4D Ratio 0.68 1.07 0.98 0.05 0.91 1.07 0.98 0.05
Flexibility (cm) -18.40 16.50 -1.76 9.37 -13.60 10.00 0.64 6.59
Active Jump (cm) 10.81 38.04 22.45 5.75 20.70 42.90 29.62 5.80
Squat Jump (cm) 9.82 41.39 22.20 6.00 20.50 35.60 26.57 4.45
Right Hand Grip Strength (kg) 7.30 41.30 19.39 7.16 9.10 33.20 21.86 5.35
Left Hand Grip Strength (kg) 6.60 35.60 18.43 6.56 10.50 30.60 19.00 4.87
Push-Up (pieces) 0.00 26.00 9.87 5.71 1.00 25.00 11.24 6.32
Sit-Up (pcs) 2.00 75.00 29.85 18.84 5.00 138.00 38.43 25.98
20m Sprint (sec) 3.45 5.61 4.25 0.43 3.22 4.72 3.84 0.39

Min Max Mean Sd Min Max Mean Sd
Age (years) 10.00 15.00 11.90 1.53 9.00 18.00 13.00 2.52
Height (cm) 124.00 177.00 151.43 12.92 136.60 186.70 157.60 13.73
BodyWeight (kg) 20.30 79.10 42.04 12.24 29.90 90.80 48.90 14.08
Body Mass Index (kg / m2) 1.40 30.10 17.94 3.72 10.00 24.00 15.17 5.91
Body Fat Percentage 5.90 33.90 14.08 5.88 6.20 31.60 15.19 6.05
Right Hand 2D Length (cm) 4.60 7.70 6.46 0.65 5.10 8.00 6.78 0.72
Right Hand 4D Length (cm) 5.10 7.90 6.58 0.65 5.80 8.30 6.89 0.70
Left Hand 2D Length (cm) 4.90 7.80 6.50 0.65 5.50 8.20 6.72 0.70
Left Hand 4D Length (cm) 5.10 8.20 6.61 0.72 5.60 8.50 6.88 0.78
Right Hand 2D:4D Ratio 0.90 1.09 0.98 0.04 0.88 1.06 0.98 0.03
Left Hand 2D:4D Ratio 0.91 1.16 0.99 0.05 0.87 1.11 0.98 0.04
Flexibility (cm) -11.20 17.60 1.39 6.55 -15.80 20.20 2.62 8.55
Active Jump (cm) 3.40 43.00 23.63 7.46 15.50 36.96 24.27 5.57
Squat Jump (cm) 14.80 36.00 25.00 4.72 9.50 35.49 23.63 5.54
Right Hand Grip Strength (kg) 9.50 37.40 19.07 6.34 12.90 41.00 22.59 8.71
Left Hand Grip Strength (kg) 9.60 37.60 18.85 6.58 9.90 45.50 21.17 8.51
Push-Up (pieces) 2.00 35.00 13.45 6.91 6.00 45.00 18.60 10.22
Sit-Up (pcs) 9.00 75.00 45.55 22.37 10.00 85.00 54.00 22.38
20m Sprint (sec) 2.36 4.70 3.51 0.35 3.43 5.52 4.12 0.47

p 0.00* 0.00* 0.00* 0.02* 0.30 0.12 0.01* 0.00* 0.00* 0.00* 0.01* 0.00* 0.01*
Right Hand 4D Length (cm) r 0.69 0.79 0.68 0.20 -0.08 0.13 0.23 0.27 0.70 0.72 0.22 0.31 -0.25

p 0.00* 0.00* 0.00* 0.02* 0.28 0.10 0.00* 0.00* 0.00* 0.00* 0.00* 0.00* 0.00*
Left Hand 2D Length (cm) r 0.70 0.79 0.69 0.24 -0.06 0.13 0.25 0.27 0.70 0.73 0.22 0.28 -0.27

p 0.00* 0.00* 0.00* 0.00* 0.43 0.08 0.00* 0.00* 0.00* 0.00* 0.00* 0.00* 0.00*
Left Hand 4D Length (cm) r 0.69 0.79 0.66 0.18 -0.10 0.08 0.28 0.27 0.69 0.72 0.21 0.34 -0.27

p 0.00* 0.00* 0.00* 0.03* 0.21 0.27 0.00* 0.00* 0.00* 0.00* 0.01* 0.00* 0.00*
Right Hand 2D:4D Ratio r 0.01 0.01 0.00 0.03 0.00 0.00 -0.05 -0.06 -0.04 -0.03 -0.03 -0.03 0.09

p 0.89 0.92 0.96 0.76 0.96 1.00 0.52 0.42 0.57 0.65 0.74 0.67 0.26
Left Hand 2D:4D Ratio r -0.12 -0.13 -0.06 0.09 0.10 0.08 -0.10 -0.04 -0.10 -0.11 0.01 -0.17 0.07

p 0.12 0.09 0.45 0.32 0.20 0.30 0.19 0.57 0.20 0.17 0.95 0.02 0.34

Age (years); Height (cm); BodyWeight (kg); Body Mass Index (kg/m2); Body Fat Percentage; Flexibility (cm); Active Jump (cm);

Squat Jump (cm); Right Hand Grip Strength (kg); Left Hand Grip Strength (kg); Push-Up (pieces); Sit-Up (pcs); 20m Sprint (sec) *
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and theaveragebodymass indexvalues.
Studies evidenced that there are important

relationshipsbetween thesuccessand skill levelsof athletes
and low 2D:4D finger ratios of the right and left hands
(Manning & Taylor, 2001; Putz ., 2004; Pokrywka .,
2006; Tester & Campbell 2007). Aksu ., (2009) and
Manning & Taylor, (2001) reported in their study that there
was a negative correlation between 2D:4D finger ratio and
testosterone levels in the blood of the participants.
Manning . (2002) and Honekopp . (2006) reported
in their similar studies that there was a direct proportion
between index finger length and estrogen hormone height,
ring finger length and testosterone hormone height.
Manning, (2002) reported that skiers with higher
testosterone values compared to 2D:4D finger ratios
performed better during the competition. Manning .,
(2007) reported that high testosterone level of long-
distance athletes had better grades than low athletes. Also,
Paul (2006) reported that athletic success is higher in
female athletes where testosterone value is dominant with
low 2D:4D finger ratio and low 2D:4D finger ratio can be
used to reveal the potential abilities of athletes. It is stated
that the difference in length between the index finger (2D)
and ring finger (4D) differs between men and women. In
many studies, it is stated that the ratio of 2D:4D is lower in
menbecause the 2nd finger is generally shorter than the 4th
finger in men and the 2nd finger is generally equal to or
longer than the 4th finger in women (Manning, 2002;
Honekopp ., 2006; Martin ., 2008; Honekopp &
Watson, 2010; Perciavalle ., 2014; Hsu ., 2015). In a
meta-analysis study conducted by Honekopp & Watson
(2010), itwas stated that right-hand 2D:4D ratio of athletes
may be a better indicator in terms of morphological,
physiological, psychological and behavioral characteristics
compared to left-hand 2D:4D ratio (Honekopp & Watson,
2010). Hsu . (2015) reported that elite tennis athletes
had a lower 2D:4D ratio in their right hand than non-elite
athletes, and the coaches could use this value as a valid
indicator in talent screening of tennis players. Besides,
Martin . (2008) stated that the left hand of menand the
righthandofwomenhaveagreater2D:4Dratio.
In conclusion, although it is supported by our findings

that there is a relationship between 4d finger length, which
expresses the dominance of testosterone hormone in
humans, and the performance of athletes, there are studies
showing that there is no relationship in the literature. From
thispointof view, it isa fact thatmulti-subjectand repetitive
researches are needed to form clearer opinions about the
subject. It is thought that this study can be added to the
existing criteria for the selection of talented athletes as a
new measurement method, and it will be more useful for
selecting qualified athletes who can achieve sportive
success in the future by making hormone and branch-
specificevaluations.
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