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Abstract Various finger length and personality and ability

measures were obtained for a sample of Australian adoles-

cent twins (306 boys and 397 girls). A new measure of

relative finger length (the length of a given finger relative to

the sum of all four fingers) was investigated, and shown to be

superior to the traditional 2D:4D for discriminating between

the sexes. It also had the advantage of permitting a more

analytic approach: for example, the 2nd finger-length con-

tributed much more than the 4th finger length to the sex

difference in 2D:4D, and a smooth gradient of sex differ-

ences across the hand was evident. Sex differences on right

hands were greater than those for left hands. Within-sex

correlations were obtained between the various finger-length

measures and a personality and an ability scale that showed

relatively large sex differences (Eysenck’s Psychoticism

scale and the spatial subscale from Jackson’s Multidimen-

sional Aptitude Battery). The correlations were low, but on

the whole consistent with the between-sex differences for the

girls. For the boys, this was so for Psychoticism, but spatial

ability was, if anything, correlated in the opposite direction.

Keywords Finger lengths � 2D:4D ratio � Psychoticism �
Spatial ability � Prenatal androgens

Introduction

The length of the index finger relative to that of the ring finger

(the 2D:4D ratio) has been an active research topic since

Manning, Scutt, Wilson, and Lewis-Jones (1998) proposed

this ratio as a marker of prenatal androgen effects. In a recent

review, McIntyre (2006) reported that there have been more

than 100 studies published on this topic since that date.

The interest in relative finger lengths goes back much

further. Baker (1888) cited earlier empirical studies by Ecker

(1875) and Grüning (1886). Interest in this topic at the time

appeared to focus on relative index-finger length as an

indicator of a ‘‘high type of mind’’—in humans relative to

anthropoid apes, and in women relative to men. In Baker’s

(1888) own observation of 85 cases, however, he found ‘‘no

perceptible difference between the sexes’’ (p. 71).

Modern studies typically find the 2D:4D ratio of women to

be larger, on average, than that of men (Manning, 2002;

McIntyre, 2006), although a ‘‘higher type of mind’’ is seldom

invoked. The sex differences are not large in absolute terms,

but they are consistent. For example, in four studies covered in

one recent review (McFadden et al., 2005), the median 2D:4D

ratio for heterosexual females was .973 and that for hetero-

sexual males was .956, an apparently trivial difference. How-

ever, in each of eight group comparisons—left and right hands

in four studies—the average ratio for females was higher than

that for males.

Because the relative lengths of the fingers are established

fairlyearlyduringfetalgrowth(Garn,Burdi,Babler,&Stinson,

1975; Malas, Dogan, Evcil, & Desdicioglu, 2006), and sex

differences in 2D:4D are observable at that time (Malas et al.,

2006), it has been suggested that the sex difference is produced

bythegreaterprenatalexposure to testosteroneofmale fetuses.

A number of studies have reported evidence in support of a

prenatal androgen hypothesis. Females who were exposed to
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excess androgens before birth as a result of congenital adrenal

hyperplasia had lower (male-like) 2D:4D ratios in two studies

(Brown,Hines,Fane,&Breedlove,2002; Ökten,Kalyoncu,&

Yaris, 2002), although not in a third (Buck, Williams, Hughes,

& Acerini, 2003). In another approach, prenatal levels of tes-

tosteroneandestradiol inamnioticfluidweremeasuredduring

the second trimester of pregnancy and compared to 2D:4D

ratios measured at age 2 years. Higher androgen/estrogen

ratios went with lower (more masculine) 2D:4D ratios (Lut-

chmaya, Baron-Cohen, Raggatt, Knickmeyer, & Manning,

2004). Still another line of evidence is that women with

polycystic ovary syndrome, which is believed to reflect pre-

natal androgenization, showed more masculine 2D:4D ratios

on their right hands (Cattrall, Vollenhoven, & Weston, 2005).

Many behavioral traits also differ on average between the

sexes. For example, males tend to be higher in spatial ability

(Voyer, Voyer, & Bryden, 1995) and females in depression

(Bailey & Hurd, 2005). Do between-sex differences on both

finger-length and behavioral measures imply within-sex

covariation between them? The prenatal androgen levels that

differ between males and females presumably also vary from

individual to individual within each sex. If so, and if prenatal

androgen affects both kinds of traits, one might expect within-

sex correlation as well.

Many studies have attempted to relate 2D:4D ratios to

psychological and other behavioral traits for which males

and females differ. One recent article contained a table

summarizing results for 16 such traits, ranging from athletic

ability to depression, that had been correlated against 2D:4D

(Putz, Gaulin, Sporter, & McBurney, 2004). Putz et al.’s

own study added 57 more. The results were mixed. The cited

table listed 16 significant correlations between 2D:4D and

behavioral traits, and 14 failures to find such correlations.

Putz et al.’s own efforts added substantially to the tally of

failures: they found only two out of their 57 correlations of

2D:4D with sex-differentiated traits to be statistically sig-

nificant in the predicted direction (and three were significant

in the wrong direction!). This suggests either that the 2D:4D

ratio is a weak indicator of prenatal levels of androgen or that

prenatal androgen does not have a very large role in producing

sex differences in behavioral traits. Another possibility is that

substantial prenatal androgen effects on 2D:4D and behavioral

traits both exist, but occur at different times prenatally, so that,

with androgen levels varying over time, little prediction from

one to the other is possible (McFadden, 2002; Putz et al.,

2004). None of these alternatives rules out a small androgen-

mediated relationship between finger-length ratios and

behavioral traits, i.e., one that would require larger samples to

detect dependably than the majority of those that have been

employed to date for this purpose.

Not much attention has been paid to finger-length ratios

other than 2D:4D, although occasionally other ratios have

appeared to have advantages. For example, in a study of young

children, it was found that the 3D:4D ratio discriminated better

between males and females than did the 2D:4D ratio (McIn-

tyre, Cohn, & Ellison, 2006). In a study of attention-deficit/

hyperactivity disorder (ADHD), a condition hypothesized to

be related to prenatal androgen exposure, the 2D:5D ratio was

found to be related to a particular subcategory of the disorder,

whereas 2D:4D was not (McFadden, Westhafer, Pasanen,

Carlson, & Tucker, 2005). One study used several different

ratios and found the ratios 2D:5D and 3D:4D to yield signifi-

cant relationships to cognitive measures at least as often as did

2D:4D (Burton, Henninger, & Hafetz, 2005).

Thus, it appeared worthwhile to examine the efficacy of

various possible finger-length ratios in a fairly large sample.

Ratios were primarily compared with respect to sex differ-

ences, but we also examined their correlations within sexes

with personality and ability traits that showed relatively large

average differences between the sexes. We also assessed the

relative efficacy of ratios measured on left and right hands.

Manning et al. (1998) concluded that right-hand 2D:4D

ratios are better indicators of prenatal hormone effects than

are left-hand 2D:4D ratios; there has been a fair amount of

support for this hypothesis from subsequent studies, but the

results have not been unanimous (Putz et al., 2004).

An issue raised by 2D:4D (or any other finger-length ratio)

is whether the numerator or denominator is primarily respon-

sible for the observed relationship or whether both contribute

equally. Presumably, the reason for using a ratio of finger

lengths in the first place is to take overall hand size out of the

equation and to focus on relative finger lengths. We approa-

ched this question in a slightly different way, by taking the ratio

of each individual finger length to the sum of the length of all

four fingers (excluding thumbs, which present somewhat

special problems of measurement and interpretation). This

enabled us to judge whether in a 2D:4D ratio it was a relatively

short index finger or a relatively long ring finger that accounted

for the sex difference. Opinions have differed. Peters, Mac-

kenzie, and Bryden (2002) concluded that ‘‘the sex differences

in distal fingertip extent derive from the index finger only’’ (p.

209) whereas McIntyre (2006) referred to the ‘‘long-estab-

lished observation that adult men have longer ring fingers (4th

digits) than adult women’’ (p. 2).

Throughout this article, we will use the symbols rel2, rel3,

etc. to refer to relative finger length, the ratio of the 2nd finger,

3rd finger, etc., to the sum of all four fingers. We will use the

usual 2D:4D, etc., to refer to the ratios of individual finger

lengths.

Method

Participants

The data were collected as part of a large study of adolescent

Australian twins (plus a number of their siblings similar in
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age), a study which was being conducted for other purposes

(for details, see Wright & Martin, 2004). Those purposes

required the administration of personality and ability tests,

so that by adding the photocopying of hands to the protocol

we were able to obtain both finger-length data and person-

ality and ability measures on substantial samples. The twins

were recruited through schools, word of mouth, and other

sources. They came to the Genetic Epidemiology Laboratory

at the Queensland Institute of Medical Research in Brisbane

at ages as close to their 12th, 14th, and 16th birthdays as

feasible—some at all three ages, others once or twice.

The Australian sample had the added advantage of being

ethnically fairly homogeneous—most were primarily of

Caucasian descent. Substantial ethnic differences in finger-

length ratios are known to exist (Manning, 2002; McFadden

et al., 2005; McIntyre et al., 2006). In the present sample, the

2D:4D ratios of participants having at least seven of eight

grandparents who were British, or Australians of British

descent, did not differ from those of the total sample (Loehlin,

McFadden, Medland, & Martin, 2006).

Measures

The hand data analyzed here were collected between July

2002 and October 2003. Photocopies of both hands were

obtained on the occasion of a visit of the twins to the Brisbane

laboratory. Participants who had made their laboratory visits

prior to July 2002 were asked to send in photocopies of their

hands by mail. Overall, about two-thirds of the participants

were in the age range 10–16 when their hands were measured;

most of these had their hands photocopied at the laboratory.

The remaining one-third were 17 or older; their hand photo-

copies were mostly obtained by mail. Age itself is unrelated to

2D:4D in this sample (Loehlin et al., 2006) and in others

(McFadden et al., 2005). Thus, the correlations of measures

between left and right hands can be taken as an indication of

the comparative reliability of measurement. These correla-

tions were not very different for the two groups. For example,

2D:4D correlated r = .66 across hands for those aged 16

and under (N = 450), and r = .60 for those 17 and older (N =

235), a non-significant difference. This suggests roughly

comparable accuracy of the photocopying in the two groups.

The photocopies were sent to Texas, where they were

scanned into a computer. The lengths of the 2nd through 5th

digits (taken from the center of the proximal basal crease to

the fingertip) were measured with the help of Canvas soft-

ware (for details of the method, see McFadden & Shubel,

2002). Altogether, photocopies were available for approxi-

mately 300 males and 400 females, about 80% of them twins

and 20% other children from the same families. A few

participants had photocopies taken on more than one visit to

the laboratory. For these, ratios were calculated for each

occasion and averaged.

The earlier studies carried out in the Texas laboratory had

shown inter-judge correlations for measurements of the same

finger on a given scan to be above .96 (McFadden & Shubel,

2002). In the present study, single judges were used, but

it was possible to check the results of the scans against mea-

surements originally made in Australia by hand from the

photocopies for 2nd and 4th digits, and in about 60% of cases

for 3rd digits as well. After checking, and if necessary

rescanning, 44 cases in which there were one or more dif-

ferences of more than 5 mm between the two measurements,

and eliminating eight cases in which the presence of multiple

differences in the same direction suggested possible errors in

identification, the correlations between the measurements for

corresponding fingers lay in the range .960–.974. This sug-

gested satisfactory reliability for the measurement and data-

entry procedures. The eight eliminated cases were excluded

from further analyses because their match with other mea-

sures was uncertain.

In addition to the finger-length measures, a number of psy-

chological measures were available for many of the same

individuals; these had been obtained during the laboratory vis-

its.Themeasures includedscoresonthefourscalesof theJunior

Eysenck Personality Questionnaire (JEPQ; Eysenck & Eys-

enck, 1975). This inventory had been administered to many of

the participants on more than one occasion on visits to the lab-

oratory at ages 12, 14, and 16. For those tested more than once,

mean scores were used for the purpose of the present study. For

cognitiveabilities,scoresonfivescalesoftheMultidimensional

Aptitude Battery (Jackson, 1998) were available for a subset of

the total sample: the scales were Information, Arithmetic,

Vocabulary, Spatial, and Object Assembly.

Statistical Analysis

For descriptive purposes, we primarily present effect sizes

(Cohen, 1977). In the case of sex differences, an effect size

is the difference between the male and female means,

divided by the pooled within-groups SD. It is conventionally

designated by the symbol d. We took the difference in the

direction female mean minus male mean, so that a positive d

means that the female mean was higher (as is typically the

case with 2D:4D ratios). In the case of correlations, the

Pearson correlation coefficient r is itself an effect-size mea-

sure. Cohen classifies a d of .20 or an r of .10 as representing a

‘‘small’’ effect, a d of .50 or an r of .30 as representing a

‘‘medium’’ effect, and a d of .80 or an r of .50 as representing a

‘‘large’’ effect.

For inferential purposes, because we were dealing with

derived statistics (such as effect sizes between ratios), and

doing this in data sets with complex internal structure (families

of twin and non-twin siblings), we have primarily relied on a

bootstrap approach (Efron & Tibishirani, 1993). In the bootstrap
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procedure, a large number of samples of the size of the

original sample are drawn with replacement from the data,

and the desired statistic is calculated within each sample. In

our case, we drew 1,000 bootstrap samples, each obtained

via the random selection of families, taking all members of

the specified sex from each family until the required total

number of individuals was accumulated. This paralleled

the original sampling procedure and insured the proper

incorporation of within-family correlation in the samples.

According to the bootstrap principle, each sample can be

considered as equivalent to a sample of the given size drawn

in the usual way from an infinitely large population with

characteristics like those of the observed data. The variation

among such samples gives an indication of what would be

expected from sampling variation under these circum-

stances. The SD of a statistic across the bootstrap samples

provides an empirical estimate of the SE of that statistic.

Bootstrap estimates for different ratios based on the same

finger measurements are not, of course, independent. How-

ever, if one wishes to compare two ratios, this can be done

within each bootstrap sample, and the number of samples

counted in which the one exceeds the other.

Results

Finger-Length Ratios: Sex Differences

Table 1 shows sex differences in the form of effect sizes, i.e.,

differences between female and male means in SD units. These

are provided for various finger-length ratios on right and left

hands, and are accompanied by bootstrap estimates of their

SEs. Also shown is the percentage of 1000 bootstrap samples in

which the effect size on the right hand was greater than that on

the left. The top part of the table shows relative finger lengths:

the length of each finger relative to the sum of the lengths of all

four fingers. The bottom part of the table shows the six possible

ratios of individual fingers.

Several points of interest emerge from the table. First, in 9 of

the 10 rows in the table, right hands showed larger sex dif-

ferences than left hands (the exception is the almost never used

4D:5D ratio). From the rightmost column, it can be seen that

the right hand measure had an advantage over the corre-

sponding left hand measure on 90% or more of the bootstrap

trials for the relative finger lengths rel2 and rel3, as well as for

all of the individual ratios involving the 2nd digit and one

involving the third (3D:4D).

Second, the effect sizes for the relative finger lengths

formed a regular gradient from the 2nd to the 4th finger on both

hands. The 2nd finger showed the largest relative advantage for

females, rel3 was next, rel4 showed a small male advantage,

and rel5 a larger one. This gradient explains the fact that in the

bottom part of the table all the ratios are positive. This is

because the lower-numbered digit, which had the larger female

advantage, was always in the numerator.

The question of whether the index or the ring finger made a

greater contribution to the 2D:4D ratio in this population has a

clear answer: the index finger. Although a positive rel2 and a

negative rel4 mean that both contributed to the sex difference

in 2D:4D, the absolute effect size for rel2 was more than three

times that of rel4, and on both hands the difference between the

two was large relative to their standard errors.

The single measure best discriminating between the sexes

was rel2, although its advantage over 2D:4D was not large

numerically (.66 vs. .58 on the right, .46 vs. .36 on the left).

That the two measures are similar is not altogether surprising,

as the former only differs from the latter by including all four

finger lengths in the denominator, not just 4D. However, rel2

showed a consistent advantage. On the bootstrap trials, rel2

discriminated between the sexes better than did 2D:4D in

93.4% of the samples on the right hand, and 98.2% on the left;

rel2 also performed better than any other of the finger-length

measures—in at least 99% of bootstrap samples on the right

hand, and 90% on the left.

Relationships to Personality and Ability Measures

Table 2 provides the effect sizes for sex differences in the

present sample for four personality scales from the JEPQ

(Eysenck & Eysenck, 1976) and five ability measures from

the Multidimensional Aptitude Battery (Jackson, 1998). The

Table 1 Effect sizes of relative finger lengths and finger-length ratios

on left and right hands, in discriminating between male and female

adolescents

Measure Right hand Left hand % Right

adv.
d SEb d SEb

Relative finger lengths

rel2 .66 .088 .46 .087 95.5

rel3 .22 .083 .09 .084 95.0

rel4 -.18 .080 -.10 .080 81.6

rel5 -.33 .090 -.29 .093 76.3

Finger-length ratios

2D:3D .42 .087 .32 .085 90.4

2D:4D .58 .085 .36 .087 99.8

2D:5D .50 .094 .39 .095 95.7

3D:4D .33 .086 .14 .086 99.8

3D:5D .27 .090 .22 .091 78.9

4D:5D .13 .089 .17 .090 28.8

Note: d = effect size in female direction. SEb = bootstrap estimate of

standard error of d. rel2 = relative length of 2nd digit = 2d/

(2d + 3d + 4d + 5d). 2D:3D = ratio of length of 2nd to 3rd digit. %

Right adv. = Percentage of bootstrap trials on which right hand dis-

criminated better than left hand. Ns 284–306 males, 388–397 females
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sex differences on these behavioral measures were of the

same general magnitude as those on the finger-length mea-

sures; i.e., the majority were small or medium in Cohen’s

terms. The largest sex difference among the Eysenck scales

was for the scale labeled Psychotism. The scale acquired this

name because it was originally derived to distinguish psy-

chotics from normals (Eysenck & Eysenck, 1976), although

it has sometimes been suggested that ‘‘psychopathy’’ might

be a more descriptive title. The items of the scale tend to

reflect social nonconformity, including hostile, delinquent,

and reckless behaviors. Boys typically average higher on this

scale than girls (Eysenck & Eysenck, 1976), and did in the

present sample, as shown by the negative effect size. The

effect size of -.92 is a ‘‘large’’ one, in Cohen’s classification.

Among the ability scales, the Arithmetic and Spatial scales

showed the largest sex differences, again in the direction of

boys scoring higher. We chose the Spatial scale as represen-

tative of ability scales, in view of the frequent employment of

spatial ability in related studies. Its sex difference was smaller

than that for Psychoticism, but typical of values found in other

studies. A review of 286 studies of sex differences in spatial

abilities found an average effect size of .37 favoring males

(Voyer et al., 1995).

Finger-Length Ratios and Behavioral Traits

Do between-sex differences on both finger-length and behav-

ioral measures imply within-sex covariation between them?

For economy, we present results just for the right hand, the

hand showing the strongest sex differences in Table 1, and for

a personality and an ability scale showing relatively large sex

differences. Table 3 presents the results for the personality

scale, Psychoticism.

It is evident from Table 3 that the correlations between the

finger-length measures and this personality trait all were low.

However, with one exception in each column, the correlations

were in the expected direction: negative for rel2, rel3 and the

ratios, positive for rel4 and rel5. For the measure discrimi-

nating best between the sexes, rel2 (see Table 1), this

correlation approached twice its SE for the females, and on the

bootstrap trials was in a negative direction 96.4% of the time,

rendering sampling error an improbable explanation. For the

males, the correlations were comparable in size, but mostly less

than their SEs, which were larger because of the smaller

sample. The correlation with rel2 for males was negative on

84.5% of the bootstrap trials. Thus one cannot rule out sam-

pling error completely, but the evidence favors the existence of

a low negative correlation, consistent with at least some degree

of common causation for the finger-length and behavioral

measure.

Table 4 presents the corresponding results for spatial abil-

ity. The sample sizes were smaller than those for the

personality trait, the correlations more variable, and the SEs

larger, but it was still the case for females that the larger cor-

relations were in the direction expected if prenatal androgens

affect both traits: rel2 was in the predicted direction in 80.9%

of the bootstrap trials. This was not the case, however, for the

males: rel2 was positive and rel4 negative, the predicted

negative outcome for rel2 was observed on only 17% of the

bootstrap trials, and the 2D:4D correlation was in the ‘‘wrong’’

direction—males with more feminine finger-length measures

tended to have more masculine spatial scores. Also noteworthy

were the substantial (and unpredicted) relationships among

females involving the 5th finger.

Table 2 Effect sizes of personality and ability scales in distinguishing

between male and female adolescents

Personality scale d SEb Ability scale d SEb

Psychoticism -.92 .089 Information -.29 .140

Extraversion -.20 .082 Arithmetic -.37 .133

Neuroticism .16 .086 Vocabulary -.12 .125

Lie .44 .079 Spatial -.37 .148

Object assembly -.26 .132

N males 304–305 120

N females 393–394 199

Note: d = effect size; positive means females higher. SEb = boostrap

standard error. Personality scales from Junior Eysenck Personality

Questionnaire (Eysenck & Eysenck, 1975); ability scales from Mul-

tidimensional Aptitude Battery (Jackson, 1998)

Table 3 Correlations of right-hand relative finger lengths and finger-

length ratios with a personality trait on which the sexes differ

(Psychoticism)

Measure Males Females

r SEb r SEb

Relative finger lengths

rel2 -.09 .063 -.09 .053

rel3 -.05 .062 -.05 .055

rel4 .02 .057 -.00 .044

rel5 .01 .078 .05 .058

Finger-length ratios

2D:3D -.04 .062 -.04 .047

2D:4D -.08 .059 -.06 .053

2D:5D -.02 .075 -.07 .057

3D:4D -.06 .048 -.04 .071

3D:5D -.00 .078 -.05 .061

4D:5D .03 .081 -.04 .053

Note: r = correlation between Eysenck Psychoticism score and finger-

length measure. SEb = bootstrap estimate of standard error of r.

rel2 = relative length of 2nd digit = 2d/(2d + 3d + 4d + 5d).

2D:3D = ratio of length of 2nd to 3rd digit. Ns 283–305 males, 385–

394 females
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Discussion

Our results, based on samples of 306 male and 397 female

Australian adolescents, largely agreed with previous find-

ings concerning 2D:4D and sex differences. They were in the

expected direction of higher ratios for females and they were

larger for the right hand than for the left. A sex difference in

this direction is quite regularly found. Finding the right hand

to be more discriminating than the left with respect to

putative prenatal androgen effects has been a common, but

somewhat less consistent, result; it was quite convincingly

the case with respect to sex differences in the present study.

The study also cast some light on whether the 2D:4D ratio

works because males have relatively short index fingers or

relatively long index fingers, a point on which there has

been some disagreement. At least for this population the

answer is clear: it is the relative length of the index finger

that is most discriminating between the sexes. The use of a

new measure of relative finger length—the ratio of the

length of a given finger to the sum of all four fingers—

permitted this conclusion.

This new index also allowed the demonstration of a more

general gradient of relative finger-length differences across the

hand, from the largest female advantage for the index finger to

the largest male advantage for the 5th finger, a gradient present

for both hands. An overall gradient is perhaps a more plausible

way for a hormone to manifest its effect than action on specific

fingers.

The finger-length measure that best discriminated between

males and females was the relative length of the index finger,

rel2. This measure performed substantially better than any

other in the study. Compared with the usual 2D:4D, rel2 was

superior 93% of the time for the right hand and 98% for the

left hand. Because of the substantial sample sizes involved,

one can be reasonably confident that this result will replicate

for other populations of Caucasian adolescents. It will require

further research to see if it holds up in other populations and

for other age groups. However, this finding strongly suggests

the desirability of routinely measuring all four fingers in

future studies concerned with the possible effects of prenatal

hormones. With little additional effort, this will permit the use

of both 2D:4D and the (possibly) superior rel2, as well as

providing a more differentiated view of the information

provided by all 4th digits.

Our study also examined the merits of the various finger-

length measures in detecting within-sex relationships

between finger-length and personality and ability measures.

This was a more challenging task, because the evidence to

date suggests that such relationships are frequently weak

and/or inconsistent. We used a personality measure and an

ability measure that showed the largest sex differences from

among those available. The results suggested fairly consis-

tent low correlations in the predicted direction for both the

personality and the ability scale among the girls, and for the

boys on the personality scale, but not on the ability scale.

The low level of correlation suggested by our results

provides an explanation for the many inconsistencies in the

literature (Putz et al., 2004): namely, inadequate sample sizes

for dealing with low correlations. A sample size of 100 pro-

vides a power of only .17 for detecting a correlation of .10—a

‘‘small’’ effect in Cohen’s (1977, Table 3.3.5) terms. The

majority of the studies of personality and ability correlations

with finger-length ratios have involved samples of this size or

smaller. An examination of 13 studies since Putz et al.’s

review revealed only five with both male and female samples

as large as 100, and in two of these this total was only

achieved by combining samples from different countries. If

the true correlations of finger-length measures and person-

ality and ability measures are (say) .10 or less, frequent

failures of replication across samples of these sizes is not

surprising.

Two studies of 2D:4D and personality traits used samples

of 200 or more of each sex. One employed a large sample of

college students—351 males and 707 females (Lippa, 2006).

Lippa reported three significant regression coefficients for

predicting 2D:4D from the ‘‘Big Five’’ personality traits, in

the range -.06 to +.12, and no significant interactions with

sex. He concluded that ‘‘links between 2D:4D and person-

ality are weak’’ (p. 120). Another study with a reasonably

large sample was that of Voracek and Dressler (2006), who

studied the relationship of 2D:4D to four of Baron-Cohen’s

autism-related scales in a general population sample of 206

men and 217 women. They reported 16 correlations between

Table 4 Correlations of right-hand relative finger lengths and finger-

length ratios with an ability trait on which the sexes differ (spatial)

Measure Males Females

r SEb r SEb

Relative finger lengths

rel2 .08 .077 -.07 .078

rel3 -.03 .097 -.14 .080

rel4 -.14 .083 -.06 .075

rel5 -.03 .107 .21 .070

Finger-length ratios

2D:3D .08 .097 .03 .080

2D:4D .13 .087 -.02 .081

2D:5D .08 .090 -.17 .073

3D:4D .08 .081 -.07 .082

3D:5D .02 .111 -.20 .075

4D:5D -.03 .108 -.20 .065

Note: r = correlation between Multidimensional Aptitude Battery

Spatial score and finger-length measure. SEb = bootstrap estimate of

standard error of r. rel2 = relative length of 2nd digit = 2d/

(2d + 3d + 4d + 5d). 2D:3D = ratio of length of 2nd to 3rd digit. Ns

115–120 males, 196–199 females
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2D:4D and the four Baron-Cohen scales. They lay in the

range -.09 to +.08, none significantly different from zero.

With true correlations of .10 or less and multiple measures,

samples would have to be much larger than either of these, or

ours, to yield a high degree of consistency for individual

traits. However, in the present study, using rel2, we were able

to show a correlation—albeit a low one—with the Psychot-

icism scale among the girls. For the boys with respect to

Psychoticism, and the girls with respect to the Spatial scale,

results were in the predicted direction 80–85% of the time on

bootstrap trials. For the boys with respect to the Spatial scale,

the results were 83% of the time in the ‘‘wrong’’ direction,

i.e., more femininity went with better performance.

The results for spatial ability, a tendency toward improved

performance with more male-like characteristics among

females but worse performance among males, are not without

precedent. For example, Peterson (1976) found that adoles-

cent girls with more masculine physiques performed better on

a spatial ability test, whereas boys with more feminine phy-

siques did better. Burton et al. (2005) obtained similar results

for a spatial ability measure and finger-length ratios (but see

Sanders, Bereczkei, Csatho, & Manning, 2005, for the oppo-

site result for men and no relationship for women).

Weknowofnopreviousresearchsuggestingauniquerolefor

women’s5thfingers inrelation to their spatialabilities,although

such a correlation was clearly present in our data. It may be

prudent to await replication of this result before expending too

much effort on its interpretation, but surely it should be

investigated.

The outcome of the present study does not suggest that

finger-length measures will provide a very transparent window

onto prenatal events shaping normal personality and ability or

that such measures can profitably be used for making infer-

ences about the origins of the masculine or feminine tendencies

of individuals. The correlations are just too low for this. Nev-

ertheless, the results do suggest that at least some commonality

exists for some traits between what makes men different from

women and what makes individual men or women more

masculine or feminine. The results are also consistent with at

least part of this commonality being of prenatal origin. Con-

tinued research into such matters seems justified.

A more important outcome of this study, perhaps, is a

methodological one: the provision of a new measure, relative

finger length, which shows promise of a modest advance in

effectiveness over the now-traditional 2D:4D, as well as for a

more analytic approach to how finger lengths are related to

other variables thought to be reflective of prenatal hormonal

conditions. At a minimum, this study suggests the desirability

of investigators measuring all four fingers in future research on

the relationship of finger lengths to other variables. It also

suggests the desirability of using large samples in such studies.
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