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Objective: The purpose of the study was to find out the relationship between digit ratio 
(2d:4d) and handgrip strength. Methodology: Selection of Subject: The 100 university 
male players belonging from various games from Varanasi region were selected as the 
subjects for the study. Selection of Variable:  The variable selected for the present study 
was digit ratio (2d:4d) and handgrip strength. The data was collected at BHU, Varanasi in 
two consecutive days. For the purpose of the study digit ratio (2d:4d) of right and left 
hand was measured by Digital calliper as suggested by Dr. T. Manning (2002) and 
handgrip strength was measured by Handgrip dynamometer as suggested by Helen 
C.(2011). Statistical Technique: to find out the relationship between digit ratio (2d:4d) 
and handgrip strength of university male players, descriptive analysis and Correlation 
were applied at 0.05 level of significant. Results: The result of the study showed that the 
digit ratio (2d:4d) of right hand found negatively correlated with hand handgrip strength 
as the correlation coefficient was (-0.508) but in case of digit ratio (2d:4d) of left hand 
found insignificant correlation with hand handgrip strength as the correlation coefficient 
was (0.148) . Conclusions: On the basis of the findings it was concluded that in case of 
right hand the lover the digit ratio(2d:4d) the higher will be handgrip strength, in case of 
left hand insignificant correlation was reported.  
KEYWORDS:  Digit ratio (2d:4d), Handgrip strength, Digital calliper, Handgrip 
dynamometer. 
 
INTRODUCTION 

The digit ratio is the ratio of the lengths of different digits or fingers typically 
measured from the midpoint of bottom crease where the finger joins the hand to the tip of 
the finger.1 It has been suggested by some scientists that the ratio of two digits in 
particular, the 2nd (index finger) and 4th (ring finger), is affected by exposure to 
androgens e.g. testosterone while in the uterus and that this 2D:4D ratio can be 
considered a crude measure for prenatal androgen exposure, with lower 2D:4D ratios 
pointing to higher androgen exposure. The 2D:4D ratio is calculated by di-viding the 
length of the index finger of the right hand by the length of the ring finger. A longer 
index finger will result in a ratio higher than 1, while a longer ring finger will result in a 
ratio of less than 1. 

The 2D:4D digit ratio is sexually dimorphic: while the second digit is typically 
shorter in both females and males, the difference between the lengths of the two digits is 
greater in males than females. 

                                                           
1 T M Mayhew, L Gillam, R McDonald, and F J P Ebling (November 2007). "Human 2D (index) and 4D 
(ring) digit lengths: their variation and relationships during the menstrual cycle". Journal of Anatomy 211: 
630–638.doi:10.1111/j.1469-7580.2007.00801.x. 

Abstract 
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A number of studies have shown a correlation between the 2D:4D digit ratio and 
various physical and behavioural traits. 

History of digit ratio research 

That a greater proportion of men have shorter index fingers than ring fingers than 
do women was noted in the scientific literature several times through the late 1800s,2 
with the statistically significant sex difference in a sample of 201 men and 109 women 
established by 19303, after which time the sex difference appears to have been largely 
forgotten or ignored. In 1983 Dr Glenn Wilson of King's College, London published a 
study examining the correlation be-tween assertiveness in women and their digit ratio. 
This was the first study to examine the cor-relation between digit ratio and a 
psychological trait within members of the same sex. Wilson proposed that skeletal 
structure and personality were simultaneously affected by sex hormone levels in utero. In 
1998, John T. Manning and colleagues reported the sex difference in digit ratios was 
present in two-year-old children4 and further developed the idea that the index was a 
marker of prenatal sex hormones. Since then research on the topic has burgeoned around 
the world. 

A 2009 study in Biology Letters argues: "Sexual differences in 2D:4D are mainly 
caused by the shift along the common allometric line with non-zero intercept, which 
means 2D:4D necessarily decreases with increasing finger length, and the fact that men 
have longer fingers than wom-en,"5 which may be the basis for the sex difference in digit 
ratios and/or any putative hormonal influence on the ratios. 

Successful athletes from a number of different fields seem to have many 
characteristics in common: cardiovascular and muscular endurance, strength, speed, 
flexibility, eye-hand co-ordination, and good mental strategy. These are many of the 
same traits which would be beneficial in male-male conflict or fighting. Top sportsmen 
also gain the same benefits of status, as 'dominant males': respect, an abundance of 
resources and sexual opportunities. The nature of many sports resembles male conflict 
even more obviously. Contact sports (such as boxing, karate, judo and fencing) and field 
sports (such as football, rugby and hockey) are primarily based upon the concept of 
invasion and defence of resources or bodily integrity, where there is a great emphasis 
placed upon territoriality: attacking, defending, protecting and invading. After a match 
there is usually a clear winner and loser with the winning side climbing the league tables 
or proceeding to the next round of a competition and thus increasing its position within 

                                                           
2Ecker A (1875). "Einige Bemerkungen über einen Schwankenden Charakter in den Hand des 
Menschen[Some remarks about a varying character in the hand of humans]". Archiv fur Anthropologie 8: 
68–74. 
3 George R (1930). "Human finger types". Anatomical Record 46 (2): 199–204. 
doi:10.1002/ar.1090460210 
4 Manning JT, Scutt D, Wilson J, Lewis-Jones DI (1998). "The ratio of 2nd to 4th digit length: a predictor 
of sperm numbers and concentrations of testosterone, luteinizing hormone and oestrogen". Hum Reprod 13 
(11): 3000–3004. doi:10.1093/humrep/13.11.3000. PMID 9853845. 
5 Kratochvíl L, Flegr J (October 2009). "Differences in the 2nd to 4th digit length ratio in humans reflect 
shifts along the common allometric line". Biology Letters 5 (5): 643–6.doi:10.1098/rsbl.2009.0346. PMC 
2781964.PMID 19553247. 
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the relevant hierarchy. Males appear to be more successful in virtually all aspects of sport 
(Holt, 1989) resulting in the occurrence of same-sex leagues and competitions to ensure 
fairness.  

Testing grip strength is a popular assessment used by occupational therapists and 
Physical educationists. It is fast, easy to perform, reliable and produces a result which is 
simple to record. Results of grip strength testing have been used to determine a baseline 
measure of performance against which change can be compared, as well as comparison of 
results to normative data.6  

Digit Ratio 2D:4D can be a great parameter for the performance in games and 
sports which wants many abilities like strength, speed, flexibility, cardio respiratory 
fitness etc.. In this present study the scholar had attempted to find out some relation 
between Digit ratio (2d:4d) and Handgrip strength of male sports persons. 

STATEMENT OF PROBLEM 
The statement of the problem was stated as “Relationship between digit ratio 

(2d:4d) and handgrip strength”. 
METERIALS AND METHODS 

The 100 university male players belonging from various games from Varanasi 
region were selected as the subjects for the study. The variable selected for the present 
study was digit ratio (2d:4d) and handgrip strength. The data was collected at BHU, 
Varanasi in two consecutive days. For the purpose of the study Digit ratio (2d:4d) was 
measured by Digital calliper as suggested by Dr. T. Manning and handgrip strength was 
measured by Handgrip dynamometer as suggested by Dr.Kansal.D.K.  

Procedure to measure Digit ratio (2D:4D): The subject asked to place his right 
hand firmly, then left hand on the plate of a photocopier with fingers straight. It was 
ensured that the bottom crease and finger tip could be clearly seen in the photocopy. Now 
the rulers of digital calliper was placed at the middle of the bottom crease to the tip of the 
finger, to measure the length of index and ring finger, then the length of index finger was 
divided by the length of ring finger. Same procedure was followed for both hands. The 
result is 2D:4D (2nd digit divided by 4th digit).7 

  
Fig. 1 

                                                           
6 Ev Innes(1999)Handgrip strength testing: A review of the literature Australian Occupational Therapy 
Journal 
Volume 46, Issue 3, pages 120–140, DOI: 10.1046/j.1440-1630.1999.00182.x 
7 John T. Manning (2002) Digit Ratio: A Pointer to Fertility, Behaviour, and Health. Ruthers university 
press, New jersey  
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Showing how to measure digit ratio (2d:4d) and handgrip strength 

Procedure to measure handgrip strength: The subject holds the dynamometer 
in the strong hand to be tested, with the arm at right angles and the elbow by the side of 
the body. The handle of the dynamometer is adjusted if required - the base should rest on 
first metacarpal (heel of palm), while the handle should rest on middle of four fingers. 
When ready the subject squeezes the dynamometer with maximum isometric effort, 
which is maintained for about 5 seconds. No other body movement is allowed. The 
subject should be strongly encouraged to give a maximum effort.8 

Statistical Technique: to find out the relationship between digit ratio (2d:4d) and 
handgrip strength of university male players, descriptive analysis and Correlation were 
applied at 0.05 level of significant. 
ANALYSIS OF THE DATA AND RESULTS OF THE STUDY 

The results pertaining to analysis of data between Right and Left hand Digit ratio 
(2D:4D) and Handgrip Strength, Descriptive statistics and linear method of correlation 
was formulated on university male players and presented in Table I-III. 

Table I 
Descriptive statistics of Right hand Digit ratio (2D:4D), Left hand Digit ratio 

(2D:4D)  
and Handgrip Strength 

 Mean Standard 
Error 

Standard 
Deviation 

Kurtosis Skewness Range 

Right Hand 
Ratio 

0.9242 0.002 0.022 -1.115 0.046 0.07 

Left Hand Ratio 0.9627 0.001 0.016 -1.146 0.061 0.05 
Handgrip 
Strength 

50.13 0.294 2.942 -1.066 -0.064 10.00 

Table -1 row 1st  clearly indicates the mean and standard deviations for Right 
Hand Ratio was (0.9242+0.022), standard error was (0.002), Kurtosis was (-1.115), 
Skewness was (0.046) and range founded (0.07). 

Table -1 row 2nd clearly indicates the mean and standard deviations for Leftt Hand 
Ratio was (0.9627+0.016), standard error was (0.001), Kurtosis was (-1.146), Skewness 
was (0.061) and range founded (0.05). 

Table -1 row 3rd clearly indicates the mean and standard deviations for Handgrip 
Strength was (50.13+2.942), standard error was (0.294), Kurtosis was (-1.066), 
Skewness was (0.064) and range founded (10.00). 

The data were further analyzed with the help of linear method of correlation to 
find out the Right hand Digit ratio (2D:4D), Left hand Digit ratio (2D:4D) and Handgrip 
Strength of university male players. The results are presented in the table no. –II and III 
respectively.  

 
 
 

                                                           
8 Helen C. Roberts, Hayley J. Denison, (2011) A review of the measurement of grip strength in clinical and 
epidemiological studies: towards a standardised approach. Age Ageing. 40 (4): 423-429. 
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Table II 
Correlation between Right hand Digit ratio (2D:4D) and Handgrip Strength 

Digit ratio (2D:4D) Correlation coefficient 
Right hand Digit ratio (2D:4D) -0.509* 

*Significant at 0.05 level; r (98) = 0.195 
Table II clearly indicates that negatively significant relationship found between 

Right hand Digit ratio (2D:4D) and Handgrip Strength as the correlation coefficient (-
0.509*) was found grater then the tabulated value at 0.05 level of significance. 

Table III 
Correlation between Left hand Digit ratio (2D:4D) and Handgrip Strength 

Digit ratio (2D:4D) Correlation coefficient 
Left hand Digit ratio (2D:4D) 0.148 

Significant at 0.05 level; r (98) =0.195 
Table III clearly indicates that insignificant relationship found between Right 

hand Digit ratio (2D:4D) and Handgrip Strength as the correlation coefficient (0.148) was 
found lower than the tabulated value at 0.05 level of significance. 

DISCUSSION OF FINDINGS 
The present study is an attempt to inspect the relationship between Digit ratio 

(2D:4D) and Handgrip Strength of university male players of different games belonging 
from Varanasi region. The results of the study reveals that negatively significant 
relationship found between Right hand Digit ratio (2D:4D) and Handgrip Strength but in 
case of Left hand Digit ratio (2D:4D) and Handgrip Strength insignificant correlation was 
reported. There may be the reason that in males the Right hand Digit ratio (2D:4D) gives 
more stable correlation with various Physical, Physiological, Psychological parameters 
(John T. Manning (2002)). 

The outcome of the study also supported by Manning and Vella (unpublished) 
examined 2D: 4D and the running speed of seventy-one (800m and 1,500 metre) runners 
who regularly trained and competed. Performances were measured by taking the mean 
times of the athletes' last three races. As predicted, men with low 2D: 4Ds reported faster 
times than men with high 2D: 4Ds for the 800m and 1,500m events even when the 
possible influences of variables including weight, height, training frequency per week, 
blood pressure, pulse rate, and age were removed. Interestingly, of all the control 
variables, only age was found to be a significant predictor of performance and then only 
in 800m races where older participants recorded faster times (mean age 22.93+/- 2.03). 

Manning (2002b) later confirmed the importance of 2D: 4D in predicting running 
performance, especially for pre-pubertal athletes whose current performances often do 
not correlate with their adult best performances due to variations in development rate. 
Manning (2002b, pp 131) suggests "It is likely that the variation in 2D: 4D within groups 
of young runners can be used as a predictor of adult running performance, which can be 
used in addition to other predictors". 

Another study (Manning, 2002a) investigating 2D: 4D correlations with actual 
sport performance reported that low 2D: 4D was associated with faster skiing speed on a 
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timed down hill slalom run, even after the effects of sex, age and skiing experience were 
removed. 

CONCLUSIONS 

It is concluded on the support of obtained results from the present investigation, 
following conclusions may be set up. The lover the Right Hand digit ratio (2d:4d) the 
higher will be handgrip strength, but in case in case of left hand digit ratio(2d:4d) 
insignificant correlation was concluded with handgrip strength. 
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