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Abstract The second-to-fourth-digit ratio (2D:4D) may be
related to prenatal testosterone and estrogen levels and pu-
bertal face growth. Several studies have recently provided
evidence that 2D:4D is associated with other-rated facial
masculinity and dominance, but not with facialmetric mea-
sures of masculinity. We found that localized face shape
differences, shown here to be sexually dimorphic and related
to ratings of dominance, were associated with direct and in-
direct measurements of 2D:4D. In this study we examined
various localized features of the face, showing nose width,
jaw angle, and lip height to be sexually dimorphic. We then
had faces rated for dominance and saw that the most dimor-
phic characteristics were those most associated with rated
dominance, with typically masculine characteristics tending
to be associated with high ratings of dominance. Finally,
2D:4D measurements were made using three different tech-
niques. High (feminine) values of 2D:4D were associated
with feminine facial characteristics in women, but not in
men. It was concluded that certain aspects of facial develop-
ment are governed by factors that are established prenatally.
These aspects may be associated with perceptions of the
self by others that are important in the social environment,
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particularly in terms of intra-sexual competition and mate
acquisition.
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Introduction

The second to fourth digit ratio (2D:4D) is a sexually dimor-
phic trait, with women tending towards larger ratios than men
(Manning et al., 2000; Peters, Mackenzie, & Bryden, 2002;
Phelps, 1952), a difference that appears early in life and
remains stable throughout (Manning et al., 2000; Manning,
Scutt, Wilson, & Lewis-Jones, 1998; Manning, Stewart,
Bundred, & Trivers, 2004). Because finger length and the
differentiation of the urinogenital tract are both controlled
by the Homeobox genes Hox a and d, 2D:4D is thought to be
a somatic marker of prenatal sex hormone exposure (Kondo,
Zakany, Innis, & Duboule, 1997). Indeed, Lutchmaya,
Baron-Cohen, Raggatt, Knickmeyer, and Manning (2004)
have shown that high levels of fetal sex hormones derived
from samples of amniotic fluid are correlated with 2D:4D
at age two, with low 2D:4D associated with high fetal
testosterone relative to fetal estradiol (though caution should
be exercised regarding this study as the sample size was
small, N = 29).

This evidence has led Manning et al. (2000) to suggest
that 2D:4D may be associated with behavioral and physical
adaptations made under sexual selection pressures. In
support of this hypothesis, 2D:4D has been shown to be
inversely related to male athletic performance (Manning
& Taylor, 2001), semen quality (Manning et al., 1998; but
also see Firman, Simmons, Cummins, & Matson, 2003),
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and musical ability (Sluming & Manning, 2000). Each of
these characteristics may be adaptations that allowed our
ancestors to better compete by increasing both success
in intrasexual conflict and the likelihood of being chosen
by potential mates (Faurie, Pontier, & Raymond, 2004;
Kilgallon & Simmons, 2005; Miller, 2000). Associations
between 2D:4D and measures of actual success at acquiring
mates and reproducing are also evident. 2D:4D is inversely
related to number of children fathered in men (Manning,
Henzi, Venkatramana, Martin, & Singh, 2003), and posi-
tively related to female marital status (Manning et al., 2000).

If these findings are correct, one might also expect
2D:4D to be associated with other sex-hormone depen-
dent traits, such as subjective and objective measures of
dominance and masculinity in the appearance of adults
(Penton-Voak & Chen, 2004; Perrett et al., 1998; Verdonck,
Gaethofs, Carels, & de Zegher, 1999). However, the evi-
dence for such associations has been equivocal. Links have
been shown between digit ratio and female-rated male dom-
inance and masculinity (Neave, Laing, Fink, & Manning,
2003), but attempts to replicate these findings have been un-
successful. Both Koehler, Simmons, and Rhodes (2004a) and
Pound, Penton-Voak, and Kampe (2005) found no significant
association between 2D:4D and perceptual and structural fa-
cial masculinity. These studies calculated different indices
of structural masculinity, though both did so using princi-
pal components analysis of the relative locations of facial
landmarks. Though this technique may produce indices that
accurately reflect structural masculinity such indices will,
by nature, be averages of masculinity. A face with a mix-
ture of highly masculine and feminine characteristics may
receive a score that suggests average masculinity. Therefore,
it remains possible that 2D:4D is correlated with localized
differences in face shape, i.e., differences that occur at spe-
cific regions of the face (such as the nose or jaw). Several
studies have shown that men and women differ in local-
ized face shape at several regions, though particularly at the
lower jaw (Hennessy, McLearie, Kinsella, & Waddington,
2005; Penton-Voak et al., 2001). Some of these differences
are apparent from an early age. Male nose width, for exam-
ple, is significantly greater from about age eight (Nute, Orth,
Moss, & Orth, 2000). Growth spurts at puberty further in-
crease sex differences, particularly at the mandible (Snodell,
Nanda, & Currier, 1993). Penton-Voak and Chen (2004) re-
ported a positive correlation between salivary testosterone
and other-rated facial masculinity in a sample of adult men
(M age = 20 yrs), and adult facial masculinity may also be
predicted well from face shape at ages 6–7 (Snodell et al.,
1993).

A recent study by Fink et al. (2005) was the first to report
a relationship between 2D:4D and face shape. Predicted face
shapes for individuals with low digit 2D:4D were character-

ized by thinner lips, more robust jaws, and narrower noses.
Though each of these regions is sexually dimorphic (e.g.,
Koehler, Simmons, Rhodes, & Peters, 2004b; Penton-Voak
et al., 2001), Fink et al. reported that the shape differences
associated with 2D:4D were not identical to those associated
with sex. If the regions most associated with 2D:4D are not
as strongly sexually dimorphic as are others, it may explain
why correlations between 2D:4D and holistic measures of
facial masculinity have yet to be identified.

Our aims were (1) to confirm that measures of jaw shape,
lip size, and nose width are sexually dimorphic, i.e. that they
differ significantly in size between the sexes, (2) to identify
relationships between these measures of jaw shape, lip size,
and nose width in male and female faces and other-rated
dominance, using both male and female raters, and (3) to
determine whether measures of jaw shape, lip size, and nose
width in male and female faces were also associated with
2D:4D.

It has recently been reported that finger length measure-
ments may differ according to the measurement technique
used, with measurements made directly on the finger yield-
ing higher 2D:4D ratios than measurements made on pho-
tocopies of the hand (Manning, Fink, Neave, & Caswell,
2005). Manning et al. (2005) suggested that this may be be-
cause of differences in the shape of fat pads on the tips of
the fingers, which result in greater absolute sizes of 4D and
5D and lower absolute sizes of 2D and 3D in photocopies.
Therefore, we employed three separate measurement tech-
niques: direct measurement of digits using calipers and rule
(the former measurement was made by an experimenter, the
latter by the participant), and computer assisted measure-
ment of digits from scans. Digit measurements using a rule
were made by participants and not experimenters to assess
this technique’s suitability as a method of obtaining digit
measurements remotely (e.g. in online experiments).

Study 1

Method

Participants

Photographs of 475 young adults, which were taken as part of
several wider research projects, made up the pool of images
used in this study. Photographs were taken under three differ-
ent sets of conditions. A total of 91 men and 91 women were
photographed under the first set of conditions: in variable
environments (both indoors and outdoors) with the camera
positioned approximately one meter from the face of the
standing participant. A total of 67 men and 50 women were
photographed under the second set of conditions: indoors
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and under standardized lighting, with the camera positioned
approximately three meters from the face of the seated partic-
ipant. A further 111 men and 65 women were photographed
under the third set of conditions. These conditions were sim-
ilar to those described for the second set, though photographs
were taken in a different laboratory and with different equip-
ment. This resulted in slight but consistent differences in
brightness, hue, and shadow from those produced under the
second set of conditions.

Forty-two of the images in the pool were discarded due to
excessive head-tilting or manifest facial expressions. Also,
in order that an equal number of male and female faces from
each condition set be included in the analysis (to minimize
the effects of differing photographic conditions on sexual
dimorphism measures), excess images of men (57) were ran-
domly selected and discarded. The total number of images
used in the current analysis was 376.

Procedure and measures

Nine feature points were marked onto the 188 male and 188
female facial photographs by means of a dedicated computer
program (Tiddeman, Burt, & Perrett, 2001). Using these
points, the program rendered measurements as a percent-
age of interpupilary distance. Upper lip height was defined
as the vertical distance between the stomion (the midpoint
of the line at which the upper and lower lips meet when lips
are gently closed) and the labiale superius (the midpoint of
the upper vermilion line), and lower lip height as the ver-
tical distance between the stomion and the labiale inferius
(the midpoint of the lower vermilion line). Nose width was
defined as the horizontal distance between the left and right
alares (the most lateral points on each alar contour or curve
of the nostril). Jaw angle was calculated as the mean “an-
gle at the gonion” for two right-angled triangles placed on
either side of the face. The vertices of each triangle were
at the (1) gonion (the most lateral point on the mandibular
angle, normally identified by palpation but estimated here
as the most lateral points on a horizontal line intersecting
the stomion), (2) zygion (the most lateral point of each zy-
gomatic arch, or cheekbone), and (3) the intercept point of
two lines, one of which was drawn vertically intersecting
point (a) and the other horizontally intersecting point (b). A
smaller angle would indicate a steeper jaw line (see Fig. 1).

All measurements (except jaw angle) were rendered as
percent of interpupilary distance so that a distance equal to
interpupilary distance would be given a value of 100.

Results

Table 1 shows the means of each facialmetric measure as a
function of sex. Means were compared using independent-

Fig. 1 Points used for the measurement of the putative sexually dimor-
phic and dominance related features. Al = Alare, Ls = Labiale superius,
Sto = Stomion, Li = Labiale inferius, (a) = Gonion, (b) = Zygion,
(c) = 3rd point in right-angled triangle, abc. The zygion, impossible
to locate on a front-on photograph, was estimated as lying on a hori-
zontal line intersecting the stomion. Anthropometrical definitions are
taken from Farkas (1981).

samples t-tests. The measure of upper lip height was not
significantly sexually dimorphic, though women possessed
heights that were, on average, 5.43% greater than those of
men. Lower lip height was significantly sexually dimor-
phic, with women possessing heights that were, on aver-
age, 5.97% greater than those of men. Nose width was also
significantly sexually dimorphic, with the mean male nose
width 3.93% greater than the female, as was jaw angle, with
the mean female angle 15.71% greater than the male (see
Table 1).

Discussion

Previous studies have shown that nose width and measures
of jaw shape (though not specifically angle) are sexually
dimorphic (e.g., Koehler et al., 2004a; Penton-Voak et al.,
2001), and the current findings were confirmatory. Koehler
et al. (2004a) found that men had larger lip areas. However,
large lips are thought to be a neotonous feature (Cunningham,
Barbee, & Pike, 1990) and so might, therefore, be considered
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Table 1 Facialmetric measurementsa

N M (SD) t p d

Upper lip height
Female 188 10.48 (3.60) −1.65 .01 .17
Male 188 9.94 (2.73)

Lower lip height
Female 188 17.93 (4.03) −2.48 .013 .26
Male 188 16.92 (3.82)

Nose width
Female 188 58.17 (4.35) 5.12 .001 .53
Male 188 60.55 (4.63)

Jaw angle
Female 188 10.68◦ (2.32) −5.98 .001 .62
Male 188 9.23◦ (2.36)

aAll measurements, except jaw angle, were proportions of horizontally
measured interpupilary distance df = 374.

feminine. Lip height is also negatively correlated with age,
and, because youthfulness is more attractive in women than
in men (Kozieł & Pawłowski, 2003; Peters, Shackelford, &
Buss, 2002), one would expect there to have been a greater
selection pressure upon women during recent evolutionary
history to retain the neotonous features of large lips. The cur-
rent finding that lower lip height was greater in women than
in men is, therefore, in line with evolutionary predictions,
though it does contradict the earlier finding of Koehler et al.
(2004a).

As Fink et al. (2005) recently suggested that 2D:4D
and sex do not appear to be related to face shape in
an analogous fashion, dominance ratings of faces were
collected in order to examine correlations between local-
ized face shape differences and subjective perceptions of
dominance.

Study 2

Method

Participants

Participants were 11 men (M age = 26.18 yrs; SD = 6.84)
and 14 women (M age = 23.14 yrs; SD = 4.05), recruited
via advertisements made on a university computer network
messaging system. All were naı̈ve as to the aim of the study.

Procedure and measures

A total of 67 of the male and 50 of the female facial pho-
tographs taken under condition set two were normalized on
interpupilary distance and cropped so that clothing was not

visible (50 of the male and all of the female faces had been
used in Study 1). Images were presented on a computer mon-
itor that was set to a screen resolution of 1024 × 768 and
32 bit color quality. Participants rated each image for domi-
nance using a 7-point Likert scale. For the purposes of rating,
a dominant person was defined as someone who “appears as
though they can get what they want.” Alpha reliability coef-
ficient was high (α = 0.76), demonstrating that participants
were in agreement as to the cues that signaled a dominant
appearance.

Results

Table 2 shows the correlations between male and female rat-
ings of dominance and the four facialmetric measurements in
male and female faces. Male ratings of male dominance were
correlated significantly and negatively with upper lip height,
lower lip height and jaw angle. Ratings were positively cor-
related with nose width. Dominance ratings made by women
were correlated significantly and negatively with jaw angle
alone. This means that male faces rated as dominant by men
would tend to have thinner lips, wider noses, and steeper jaw
angles; faces rated as more dominant by women would tend
towards steeper jaw angles.

Male ratings of female dominance were significantly and
negatively correlated with lower lip height, and jaw angle,
while female ratings were correlated significantly and nega-
tively with lower lip height. So, female faces rated as dom-
inant by men and women would tend towards thinner lower
lips. Additionally, faces rated as dominant by men would
tend towards steeper jaw angles.

Discussion

Faces with a more masculine shape tended to be rated as
more dominant. This was true for both male and female rat-
ings of both male and female faces, although lower lip height
and jaw angle seemed to be of particular importance. Rela-
tionships were in the expected direction, with greater ratings
of dominance associated with greater facial masculinity. It
is interesting to note that the measurements which were pre-
viously shown to be the most strongly dimorphic were the
ones that were found to be most significantly correlated with
dominance ratings.

Neave et al. (2003) have shown that 2D:4D was associated
with rated facial dominance. Given the findings of Study 2,
which showed that rated dominance and structural masculin-
ity are related concepts, it is likely that 2D:4D is inversely
related to masculinity in the face. However, it is important
to note that Fink et al. (2005) have reported that 2D:4D
and sex may not be related to face shape in an analogous
fashion.

Springer



Arch Sex Behav (2007) 36:377–384 381

Table 2 Correlations between male and female ratings of dominance and four facialmetric measurements in male and female faces

Male faces (n = 67) Female faces (n = 50)
Male raters Female raters Male raters Female raters
r df p r df p r df p r df p

Upper lip height − .25 66 .041 − .03 66 ns − .07 49 ns − .16 49 ns
Lower lip height − .33 66 .006 − .10 66 ns − .31 49 .029 − .42 49 .002
Nose width .27 66 .029 − .20 66 ns .10 49 ns .12 49 ns
Jaw angle − .37 66 .002 − .30 66 .015 − .35 49 .012 − .26 49 ns

Study 3

Method

Participants

Participants were 92 men (M age = 23.07 yrs, SD = 5.61)
and 51 women (M age = 21.77 yrs, SD = 2.71) who were
recruited via advertisements made on a university computer
network messaging system. All were naı̈ve as to the aims of
the current investigation. These participants were part of the
pool described above in Study 1.

Procedure and measures

Facial photographs of all participants were taken under
condition set three and measurements made upon them as
described above. Afterwards, images of hands were col-
lected from participants using a Canonscan LiDE 50 com-
puter scanner (2480 × 3407 pixels, 300 dpi). Hands were
placed lightly on the surface of the plate with fingers together.
If the creases at the base of the second and fourth digits were
unclear, second scans were made. Scans were unavailable
for three men and one woman because of computer errors or
participant unwillingness to place hands in the scanner.

Using a computer program originally developed for the
purposes of measuring distances between facial landmarks
(Penton-Voak et al., 2001; Tiddeman et al., 2001), images
were magnified to approximately 250% life-size (high res-

olution meant no loss of clarity at this magnification) and
feature points were marked at the tip of the finger and at
the center of the proximal crease on the second and fourth
digits. Actual measurement was carried out automatically
by the program (giving scanned 2D:4D or S-2D:4D). In ad-
dition, 52 of the men and 30 of the women self-measured
digits using a transparent rule accurate to 0.1 cm (giving
Se-2D:4D). Detailed instructions were given as to how digit
length should be measured. These instructions included an
explanation of how to hold the hand and a verbal and graph-
ical description of the relevant landmarks. Also, 43 men and
21 women had digits measured directly from the hand by ex-
perimenters using digital Vernier calipers accurate to 0.01 cm
(giving C-2D:4D).

2D:4D was calculated by dividing 2nd by 4th digit length.
Associations between facialmetric measurements and 2D:4D
were assessed separately for left and right 2D:4D, as previous
research has suggested that hormone effects on hand-growth
may differ (McFadden & Shubel, 2002).

Results

Previous studies have shown that 2D:4D is a sexually di-
morphic trait, with women tending towards higher ratios
than men (e.g. Manning et al., 2000; Peters, Mackenzie, &
Bryden, 2002). Table 3 shows that the current study did not
replicate this finding. In fact, it was found that men tended
towards higher ratios than women. The difference was not
significant for measurements made from computer scans,

Table 3 Differences between mean 2D:4D as rendered by the three measurement techniques as a function
of participant sex and hand

Left hand Right hand
N M (SD) t p d M (SD) t p d

S-2D:4D
Female 50 .961 (.035) .07 ns .01 .972 (.032) −.59 ns .10
Male 89 .961 (.027) .969 (.030)

Se-2D:4D
Female 30 .964 (.042) 2.04 .045 .44 .983 (.044) .63 ns .14
Male 52 .980 (.028) .988 (.036)

C-2D:4D
Female 21 .975 (.034) 1.79 .078 .46 .969 (.033) 2.00 .049 .50
Male 43 .989 (.027) .983 (.024)
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Table 4 Differences between
mean 2D:4D as rendered by the
three measurement techniques,
by participant sex and hand

Comparison between S-2D:4D
and Se-2D:4D

Comparison between S-2D:4D
and C-2D:4D

Comparison between
Se-2D:4D and C-2D:4D

t p d t p d t p d

Men
Right −2.80 .007 .60 −2.69 .010 .55 .55 ns .16
Left −3.88 .001 .67 −5.72 .001 1.02 −2.04 .048 .34

Women
Right −1.13 ns .28 .27 ns .09 2.77 .012 .35
Left −2.11 .044 .08 −5.69 .001 .41 −2.99 .007 .28

though left hand 2D:4D from self measurements using a
rule and left and right hand 2D:4D from measurements us-
ing calipers were significantly greater in men than in women,
with effect sizes of low to medium magnitude (Cohen, 1992).

There were significant correlations among mean digit ra-
tios as calculated from measurements made using the differ-
ent techniques (left S-2D:4D and left Se-2D:4D: r = .74,
df = 77, p < .001; right S-2D:4D and right Se-2D:4D:
r = .56, df = 77, p < .001; left S-2D:4D and left C-2D:4D:
r = .70, df = 59, p < .001; right S-2D:4D and right C-
2D:4D: r = .710, df = 59, p < .001; left C-2D:4D and left
Se-2D:4D: r = .65, df = 63, p < .001; right C-2D:4D and
right Se-2D:4D: r = .55, df = 63, p < .001). Manning et al.
(2005) recently noted that digit ratios derived from photo-
copies tend to be lower than those derived from measure-
ments made directly on the finger, and this also appeared to be
the case for computerized scans: M S-2D:4D (.967 ± .003)
was significantly lower than M C-2D:4D (.981 ± .003),
t(59) = − 7.31, p < .001, and M Se-2D:4D (.979 ± .004),
t(77) = − 4.44, p < .001. C-2D:4D and Se-2D:4D did not
differ significantly, t(63) < 1. However, these effects were
qualified by both hand and sex. Table 4 shows that there
was evidence that the differences between S-2D:4D and the
two direct measures of digit ratio were significant for men
in both left and right hands, but for women only in the left

hand. The finding relating to women supports that of Man-
ning et al. (2005), who found that the difference between
measurements of 2D:4D from direct and indirect methods
was significant only for the left hand. Effect sizes for the
differences in men were medium to large, while in women
they were small, suggesting a greater magnitude of effect of
technique on measured 2D:4D for men than for women. The
difference between 2D:4D given by the two direct methods
was non-significant for men in the right hand, but was signif-
icant for men in the right hand and for women in both hands,
though effect sizes for these differences were small. It should
be noted that for some analyses female sample sizes were
low (Ns between 19 and 28), suggesting caution be exercised
in the interpretation of these results.

Because relationships of specific directions were pre-
dicted after the findings of Fink et al. (2005), one-tailed
statistical tests were employed. Table 5 shows the Pearson
correlation coefficients that were obtained for relationships
between 2D:4D (as measured on the left and right hand
using the three measurement techniques) and the four fa-
cialmetric measures. Of the four measures, all but upper
lip height showed significant correlations with measures of
2D:4D. However, none of these measures was correlated
significantly with 2D:4D as rendered by all three of the
measurement techniques. Also, none of the measures were

Table 5 Correlations among female and male ratings of dominance and four facialmetric measurements in female and male faces

Left hand Right hand
S-2D:4D Se-2D:4D C-2D:4D S-2D:4D Se-2D:4D C-2D:4D
r df p r df p r df p r df p r df p r df p

Upper lip height
Female − .09 49 ns .06 29 ns − .07 20 ns − .09 49 ns .14 29 ns − .09 20 ns
Male .01 88 ns − .12 51 ns .24 42 .059 − .01 88 ns − .17 51 ns − .06 42 ns

Lower lip height
Female − .06 49 ns − .01 29 ns − .11 20 ns .02 49 ns .40 29 .015 − .06 20 ns
Male − .03 88 ns − .14 51 ns .17 42 ns − .03 88 ns − .15 51 ns − .05 42 ns

Nose width
Female − .24 49 .049 − .27 29 .079 − .48 20 .015 − .29 49 .022 − .15 29 ns − .50 20 .011
Male − .17 88 .057 .18 51 ns .09 42 ns − .11 88 ns .21 51 .071 .16 42 ns

Jaw angle
Female .21 49 .075 .21 29 ns .56 20 .004 .004 49 ns − .05 29 ns .27 20 ns
Male − .003 88 ns .06 51 ns .02 42 ns .07 88 ns .14 51 ns − .06 42 ns
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significantly correlated with male 2D:4D. Female S-2D:4D
was significantly and negatively correlated with nose width
(left and right hands), but with none of the remaining facial-
metric measures. Female Se-2D:4D was significantly and
positively correlated with lower lip height (right hand only),
but with none of the remaining facialmetric measures. Fe-
male C-2D:4D was significantly and negatively correlated
with nose width (left and right hands), and significantly and
positively correlated with jaw angle (left hand only) (see
Table 5). It should be noted, however, that none of the re-
ported relationships survive Bonferroni correction (48 tests,
p < .001).

Discussion

Though 2D:4D was not seen to be significantly related to any
of the facialmetric measures in men, all significant relation-
ships between female 2D:4D and the facialmetric measures
were of the predicted valence. That is, high (feminine) val-
ues of 2D:4D were associated with feminine facial features,
such as a narrower nose, thicker lower lip, and shallower
jaw angle. The facialmetric measure most consistently cor-
related with 2D:4D was nose width, which was shown to
differ significantly between the sexes but only to a small
degree and to not be correlated with dominance ratings in
female faces. This relationship would have been difficult to
detect if an overall index of facial masculinity had been used
rather than a number of individual localized measures. As
these relationships would not survive Bonferroni correction,
they must be interpreted with caution.

The computerized method theoretically allowed for much
greater accuracy in the placement of landmarks on the hand
than did either of the direct methods. However, it may be that
the measurements rendered from computer scans were not as
reflective of “true 2D:4D”: mean S-2D:4D was significantly
lower than mean C-2D:4D and Se-2D:4D. This is precisely
the pattern one would predict given previous findings by
Manning et al. (2005), who suggested that 2D:4D derived
from photocopies may be lower than that derived from di-
rect measurements due to differences in the fat pads at the
tip of the fingers. When compared to direct measurements,
measurements derived from photocopies (and, presumably,
computer scans, which also require the hand to be pressed
against a glass plate) were lower for 2D and greater for
4D. This may explain why relationships involving S-2D:4D
were not as strong as those involving C- and Se-2D:4D, and
suggests the possibility that S-2D:4D does not reflect “true
2D:4D” as well as the direct measurement techniques.

An alternative explanation may be that spurious relation-
ships were much more likely to be detected if sample sizes
were small. Direct measurements of 2D:4D were only avail-
able for a small number of participants. Clearly, further stud-

ies, in which all measurement techniques are used on a large
sample, are required in order to provide a complete answer.

Previous studies have found that indices of facial mas-
culinity were not associated with 2D:4D (Koehler et al.,
2004a; Pound et al., 2005). This may be true, though it re-
mains possible that 2D:4D is associated with localized shape
differences that are related, but not equivalent, to facial mas-
culinity. The current findings, which support those of Fink
et al. (2005), suggest that this hypothesis is correct. We found
that localized differences in face shape, particularly at the jaw
and lip, were associated with variation in perceived domi-
nance, while nose width, a less strongly sexually dimorphic
trait that is unrelated to dominance ratings in women, is most
consistently related to 2D:4D.

Certain aspects of masculine facial development, though
affected by pubertal sex hormone exposure (Snodell et al.,
1993), are predictable before adolescence (Nute et al., 2000)
and are here shown to be governed by factors that are in
place before birth. These aspects may be associated with dif-
fering perceptions of the self by others that are important in
the social environment, particularly in terms of intra-sexual
competition and mate acquisition.
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