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The "Golden Woman:" An Exploratory Study of Women's 
Proportions in Paintings1 

Vladimir J. Konkni  
Laney E. Cline2 
University of California, San Diego 

Abstract 

The purpose of this exploratory correlational 
study was to examine, for both psycho-aesthetic 
and socio-biological reasons, the painters' 
differential use of the golden section (0.618) and 
other proportions when depicting women. Two 
facial ratios (cheekbone width over face length; 
bi-section at eyebrows) and two bodily ones (bi- 
section at the navel; waist-to-hip) were computed 
on 28 female figures. In addition, 81 students 
assessed the age and physical attractiveness of 
the portrayed women. The figures were located 
in 24 works by 16 painters, dating mostly from 
the first half of the 20th century. These works were 
drawn from a larger, quasi-random sample of 95 
20th-century paintings, such that each work that 
contained a female figure was included in the 
present sample. The results showed the expected 
strong attractiveness bias in favor of the younger 
figures. More importantly, the most attractive 
figures were found to differ significantly from the 
rest of the sample-in terms of the mean or 
variability or both-for three of the four measured 
ratios. Both the ratios of cheekbone width over 
face length and the bi-section at the navel were, 
in line with classical ideals, at the golden section 
for the most attractive subgroup, which also 
displayed significantly less waist-to-hip variability 
than the rest of the sample (around the common 
mean of 0.69). The possible role of paintings as 
intuitive transmitters of the accumulated cultural 
wisdom regarding women's proportions. 
attractiveness, health, and reproductive fitness 
is discussed. 

Aestheticians' and psychologists' long 
theoretical and research fascination with 
the golden section has all too rarely mani- 
fested itself in the empirical scrutiny of au- 
thentic paintings (Green, 1995), as op- 
posed to artificial stimuli, such as lines and 
rectangles, usually devoid of context. This 

fact might constitute at least a partial ex- 
planation for the elusiveness (Boselie, 
1992; Hoege, 1995) of this proportion- 
"divine," according to Johannes Kepler- 
that has been known and used mainly by 
European elites since Greek antiquity 
(Arnheim, 1966; Berlyne, 1971; Bouleau, 
1963; Fechner. 1876). 

The senior author's research program 
on the golden section has involved a num- 
ber of steps. The first was to contextualize 
the golden section in a series of three ex- 
periments with regard to both the object 
that was investigated and its spatial place- 
ment (Konetni, 1997). This was followed 
by using practicing painters as research 
participants-a rare thing in itself in  
psycho-aesthetics-in a study that modi- 
fied Fechner's "method of production" to 
capture the painters' differential process- 
ing of the golden section and other theo- 
retically significant proportions. These vari- 
ous proportions were presented to the re- 
search participants both as elements of the 
contextualized, but semi-artificial, aesthetic 
stimuli and in authentic paintings by sev- 
eral artists-who could be reasonably as- 
sumed to have introduced the golden sec- 
tion with various degrees of conscious in- 
tention (Konecni, 2000). 

The last-mentioned study was perhaps 
the first in the literature to use the propor- 
tions ("golden" and other) within authentic 
paintings as stimuli presented to the sub- 
jects. This, of course, necessitated the 
painstaking measurement of the structural 
elements of paintings. Knowledge thus 
gained was next used in the third stage of 
the project, in which (a) the structural and 
compositional elements, (b) both the verti- 
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cal and horizontal balance bi-sections, and 
(c) the overall dimensions, were all mea- 
sured in 95 20th-century paintings, se- 
lected from an initial pool of 250 (Konetni, 
1999; in press). Each of the 95 paintings 
contained at least one golden section and 
the question was how it was used, and 
whether and how, given the presence of 
the golden sections, other proportions had 
been introduced by the artists. 

The present paper focuses on an intrin- 
sically interesting sub-sample of those 95 
works-24 paintings in which women are 
represented. These paintings, by definition, 
contain at least one golden section [in terms 
of the criteria described in (a), (b), and (c) 
above]; however, they were neither sepa- 
rately analyzed in the prior reports (Konecni, 
1999; in press), nor were the necessary 
measurements pertaining specifically to 
women's faces and bodies previously 
made. Whereas we have no intention of 
breaking up without end an already mod- 
est in size, though very carefully selected, 
sample of 95 paintings into sub-samples, 
there is potential benefit for both empirical 
aesthetics and evolutionary psychology 
from an exploratory examination~one in- 
volving additional measurements and other 
new data concerning this sub-sample -of 
how certain female proportions have been 
rendered by a number of modern painters. 
For aestheticians, the interest lies in how 
the golden section and other proportions 
have been used in presenting one of the 
most important themes in Western art. For 
evolutionary psychology, such contempo- 
rary pictorial representations of women are 
of interest in that they may intuitively sum- 
marize, in the work of some very talented 
artists, the accumulated beliefs regarding 
the relationship of the female bodily propor- 
tions and reproductive fitness-perhaps 
mediated by attributes such as age, health, 
and attractiveness. 

Mirror symmetry of the body shape with 
regard to the central vertical axis (or bilat- 
eral symmetry, which biologists have long 
used as a reliable indicator of developmen- 
tal stability) is associated in humans and 
other species with health and attractive- 

ness (e.g., Buss, 1994; Gangestad & 
Thornhill, 1997; Hersey, 1996; Meller & 
Thornhill, 1998; Thornhill, 1993; Thornhill 
& Gangestad, 1999), though there are 
some interesting, long-observed excep- 
tions (McManus, 1976). But the ratio of the 
upper to the lower portions of the human 
body with regard to the horizontal axis, 
placed since antiquity at the navel, is also 
very important in the perceived attractive- 
ness of both men and women. The Greek 
ideal for this ratio was 0.618, the golden 
section (to three decimals). Body measure- 
ments by Zeising (1 854) showed the aver- 
ages for women and men at 5/8 (0.625) 
and 8/13 (0.61 5), respectively (with these 
three integers all being members of the 
Fibonacci row of 1, 1, 2, 3, 5, 8, 13, 21, 
34 .... in which, at 21/34, the first three deci- 
mals of the golden section, an irrational 
number, are correctly revealed). 

However, with regard to the ratio of the 
respective circumferences around the 
waist and hips, not the golden section, but 
0.70, has consistently been associated with 
both female corporeal beauty and fertility. 
Singh and colleagues (Joiner, Schmidt, & 
Singh, 1994; Singh, 1993, 1994; Singh & 
Luis, 1995) have extensively studied the 
adaptive significance of this waist-to-hip 
ratio in various ethnic groups and for re- 
spondents of both genders and a broad 
span of age. 

Facial proportions in humans are also 
crucially involved in the judgments of both 
health and attractiveness (e.g., 
Cunningham, 1986; Katz, 1999; Scheib, 
Gangestad, & Thornhill, 1999; Thornhill & 
Grammer, 1999). Averageness (the 
prototypicality achieved in composite faces 
-see Langlois & Roggman, 1990), sym- 
metry (e.g., Grammer & Thornhill, 19941, 
and deviations from the prototype 
(Johnston, 2000; Johnston & Franklin, 
1993; Ferret, May, & Yoshikawa, 1994) all 
seem to play a part in the judgments of fe- 
male attractiveness under certain condi- 
tions. Two specific facial proportions have 
long been regarded as important in portrai- 
ture (Konekni, 1991). One of these is the 
"facial crossw-the ratio of the distance be- 

70 Vladimir J. Konecni / Laney E. Cline 



tween the cheekbones to that between the 
hairline and the chin, which is anecdotally 
thought to fall in the golden-section region 
in well-proportioned faces. The second is 
the ratio of the distance between the eye- 
brow-midpoint to the chin to that between 
the hairline and the chin, thought to fall ide- 
ally in the .66 - .69 region. However, nei- 
ther of these proportions seem to have been 
investigated in either the psycho-aesthetic 
or the socio-biological literature3, nor are 
they firmly established conventions, at least 
not in the sense of being given numerical 
values in texts on painting. 

-rherefore, for the present report, two 
facial and two bodily proportions of each 
female figure in the sample of 24 works 
were measured (that is, whenever such 
measurements could be reliably made). 
Note that none of these measurements had 
been included [notably under criterion (a), 
above] in the prior reports (Konetni, 1999; 
in press). The advantage of making addi- 
tional measurements on this same sample 
of 24 works is that the inteqretation of the 
new data could conceivably be aided by 
the previously obtained information regard- 
ing the presence of the golden sections and 
other proportions in these paintings. Such 
considerations, and the exploratory nature 
of the present research, hopefully justify 
the rather small sample of paintings. 

As an additional aid to interpretation, a 
set of ratings data was obtained as part of 
the present study from a relatively large 
sample of research participants. These 
people rated the 28 female figures in the 
24 paintings on a number of dimensions. 
Only the two most relevant ratings-age 
and attractiveness of the portrayed 
women-will be reported and discussed in 
the present paper. 

Some of the questions we attempted to 
answer were: (I) Is there a relationship 
between the perceived age and the per- 
ceived attractiveness of the female figures? 
(2) Did the painters portray the faces and 
bodies of the younger and/or more attrac- 
tive women using different proportions from 
those of the women perceived as older and1 
or less attractive, and, especially, which 

role, if any, does the golden section play in 
any such differences? (3) If the sub-group 
of the figures rated both young and attrac- 
tive is different from the rest of the sample 
in terms of the proportions by which they 
are characterized, is the difference pre- 
dominantly one of size (mean) or variabil- 
ity (dispe~ion)? After all, given the some- 
what restricted range that can be reason- 
ably expected in the portrayal of female 
facial and bodily proportions, variability 
may well be an accurate measure of the 
artists' collective intent in rendering youth 
and attractiveness. (4) Should the sub- 
group of the most attractive women be 
more likely than the rest to have the golden 
sections in some of their facial ("facial 
cross") and bodily (toplbottom division at 
the navel) proportions (the present, new, 
data), are the paintings in which such 
women are portrayed also more likely to 
have a relatively higher number of golden 
sections in their other structural elements 
(using the data from Konetni, in press)? 

Method 

The sample of 24 paintings 

The measurement and other inclusion cri- 
teria by which the full sample of 95 paint- 
ings was selected from a pool of about 250 
is described in detail elsewhere (Konetni, 
in press). In order to reduce any subtle bias, 
the selection procedure was intentionally 
conducted by research assistants who 
were not specialists in the visual arts or 
evolutionary psychology and who were 
unaware of the overarching goals of the 
research. Their choice was quasi-random, 
governed in large part by the availability of 
large-size, good quality reproductions in a 
number of Southern California libraries, as 
well as other logistical considerations. The 
95 works were by 52 painters and all the 
decades of the 20th century were repre- 
sented to some extent; as a result of ap- 
plying the three criteria described in the 
introductory section of the present paper, 
each of the paintingscontained at least one 
example of the golden section. 
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No instructions whatsoever had been 
given to the research assistants regarding 
the inclusion of paintings portraying women 
into the original sample. Furthermore, none 
of the 95 paintings in that sample that por- 
trayed a woman was excluded from the 
present, "female" sub-sample. The choice 
of the 24 paintings presently under con- 
sideration can thus be considered both 
quasi-random and "blind." 

There are a total of 28 women and girls 
depicted in the 24 paintings in the present 
sample (two small female children were 
eliminated from consideration). Each of the 
paintings, by definition, contains a golden 
section as described above. All of the works 
(arranged chronologically from 1900 to 
1967, and painted by a total of 16 paint- 
ers), their spatial orientations, and the ra- 
tios of their dimensions are listed in the 
Appendix. All the artists are male, which 
may limit the generality of the conclusions. 

Ratings of the portrayed women 

Eighty-one, mostly psychology, students 
(50 women, 31 men, with the responses 
not analyzed separately) from the Univer- 
sity of California, San Diego, assessed the 
age and physical attractiveness of the 28 
portrayed women. The ratings were made 
in an auditorium. The slides of all 24 paint- 
ings were shown twice. On each occasion, 
each slide was shown for eight seconds, 
during which time the respondents rated 
the female figure@). Age of the portrayed 
women was rated while watching the slides 
the first time (Old, Midd\e-Aged, Young, 
Child), followed by attractiveness, during 
the second showing ("How physically at- 
tractive do you find this person?" Re- 
sponses were on a seven-point scale, 1 = 
"not attractive," 7 = "very attractive"). Re- 
search participants were thus specifically 
instructed to rate the physical attractive- 
ness of the female figures, not the beauty 
or quality of the paintings. 

Subsequently, interviews with a further 
27 research participants (1 7 female and ten 
male psychology students), who were tak- 
ing part in unrelated psycho-aesthetic stud- 

ies, provided some clarifying age and at- 
tractiveness data. 

Facial and bodily proportions 

The four new measurements (two of the 
facial and two of the bodily proportions) 
were as follows: 

Facial Cross: The ratio of the distance 
(in mm) between the outer edges of the 
cheekbones to the distance from the hair- 
line to the tip of chin. (The greater the value 
of the ratio, the rounder the face; the 
smaller the value, the longer the face. The 
traditional ideal: 0.62, the golden section 
region.) 

Facial Bi-Section at Eyebrows: The ra- 
tio of the distance between the eyebrow 
midpoint and the tip of the chin to the dis- 
tance between the hairline and the tip of 
chin, (The bigger the ratio, the lower the 
forehead; the smaller the ratio, the higher 
the forehead. The traditional ideal: 0.67, 
the two-thirds region.) 

Body BkSection at the Navel: The ratio 
of the distance from the top of the head to 
the navel to the distance from the navel to 
the soles of the feet. (The bigger the ratio, 
the shorter the legs; the smaller the ratio, 
the longer the legs. The traditional ideal: 
0.62, the golden section region.) 

Waist-to-Hip Ratio:The traditional ideal: 
the 0.70 region. (See Radke-Sharpe, 
Whitney-Saltiel, & Rodin, 1990, and Singh, 
1993, for the detailed measurement infor- 
mation.) 

Measurements of the proportions of the 
female figures were made independently 
by two raters (one male, one female), with 
a high inter-rater agreement (.89). 

Results 

Perceived age and attractiveness 

Eighty-one research participants placed 
each figure into one of four age catego- 
ries. The modal classifications were as fol- 
lows: For three of the figures, Old (paint- 
ings No. 1, 3, and 9 in the Appendix), for 
10 figures, Middle-Aged (No. 4, 6, 10, 11, 
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14, 15, 18, 20, 21, 221, for 12, Young [No. 
Zi 5,8,16, 17 (four figures), 19,23,24 (two 
figures)], and for the remaining three of the 
figures, Child (No. 7, 12, 13). 

Subsequent interviews with 27 addi- 
tional subjects placed the ages of the three 
figures in the Child category in the regions 
of 15 - 20 years (No. 71, 8 - I 2  years (No. 
121, and 11 - 14 years (No. 131, and the 
three figures in the Old category in the re- 
gions of 30 - 39 (No. I ) ,  35 - 45 years (No. 
31, and 40 - 54 (No. 9). Thus, the overall 
age range of the 28 figures can be said to 
be approximately between 10 and 47. 

Attractiveness was rated on a seven- 
point scale by 81 participants (1 = 'not at- 
tractive,* 7 = 'Very attractive"); the range 
was 2.75 - 5.65 and the Mean 4.31 (SO = 
0.91). In order to create a meaningful com- 
parison of the perceived-age groups in 
terms of attractiveness, the Old and Middle- 
Aged categories were combined into one, 
OM group (comprised of 13 members, M 
= 3.81, SD = 0.56), as were, analogously, 
the Young and Child categories, into the 
YC group (with 15 members, M = 4.75, SD 
= 0.95). This OM vs. YC differen- is highly 
significant: q26) = 3.12, p c -01. 

Judging at least by the paintings in this 
sample, when painters portray women that 
are perceived as younger, they generally 
do it in such a way that they are also very 
reliably perceived as more attractive. It is 
of interest that such a strong relationship 
is found even in a small sample of works 
painted in a century generally much given 
to stylization and omission of detail. 

Facia/ and bodi/y prop~tfions 

Do the four facial and bodily proportions 
defined above represent at least some of 
the means at the artists' disposal to con- 
vey attractiveness? 

Given the main goals and the explor- 
atoy nature of the study, and the small 
sample size, the potentially most informa- 
tive way of examining the painters' differ- 
ential use of proportions in female figures 
is to compare the figures perceived by the 
judges as the most attractive to the rest of 

the sample (as opposed to using, for ex- 
ample, the median split).* Two groups of 
unequal size were therefore formed. Attrac- 
tive (A) group, consisted of the eight fig- 
ures that had received the highest attrac- 
tiveness ratings, in the top third of the 
seven-point scale (3" and above; 29% of 
the sample; M = 5.35, SD = 0.24). These 
eight figures were located in six paintings 
(25% of the sample): No. 2, 5, 8, 12, 13, 
and three of the four figures in No. 17. All 
the figures were obviously from the YC 
group; six of the eight had been classified 
as Young (of the 12 in that category) and 
two as Child (of the three in that cat ego^).^ 

The second, Less Attractive (LA) group, 
consisted of 20 figures (M = 3.89, SD = 
0.72). All 13 OM members were in this 
group, as well as seven members of the 
YF group (six Young, one Child) 

Facial cross (FC). Due to the ways in 
which the figures were painted, the mea- 
surements necessary for the FC computa- 
tion could confidently be made for only 13 
figures, ten in the LA group (M = 0.581, 
SD = 0.077, range = 0.50 - 0.73) and three 
in the A group (M = 0.623, SD = 0.015, 
range = 0.61 - 064). The mean of the ob- 
servations in the A group, few as they are, 
fails essentially at the golden section-the 
ideal for the facial cross. The mean of the 
LAgroup is smaller, indicating faces some- 
what more elongated than the ideal (though 
the difference is obviously not statistically 
signifimnt). 

There is, however, a considerable dif- 
ference in variability between the two 
groups. Even when this difference is prop- 
erly tested, using variances, rather than 
standard deviations (because of the small 
sample), and with only two df for the de- 
nominator, the F (9,2) of 25.36 is signifi- 
cant at the .05 level (two-tailed). 

One may therefore tentatively conclude 
that using FC ratios that are removed from 
the golden section is one of the ways to 
achieve reduced attractiveness. 

Facial bi-section at eyabrc#ws (FEE), 
Fifteen measurements necessary for com- 
puting the FBE were possible in the LA 
group (M = 0.692, SD = 0.032) and seven 
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in the A group (M = 0.671, SD = 0.030). 
This difference is not statistically significant 
[f(20) = 1.43, p c .I 7, two-tailed], nor is 
there a difference in variability between the 
two groups. 

Means of both groups are very close to 
the ideal two-thirds FBE, with the A group 
almost exactly at it-that is, an average 
forehead that is one-third of the hairline- 
to-chin distance. However, at !east in this 
sample, this facial proportion is not con- 
sistently used to distinguish between the 
attractive and less attractive women's 
faces. 

Body bi-section at the navel (BBN). 
Even though measurements of the BBN 
could be made for only ten of the 28 
figures-six from the LA and four from the 
A group-the results were quite informa- 
tive. In the case of the LA group, the Mean 
BBN was 0.763 (SD = 0.1 34, the range = 
0.56 - 0.91), whereas for the A group the 
Mean was 0.627 (SD = 0.022). This differ- 
ence is marginally significant [f(8) = 1.96, 
p = .085, two-tailed]. Moreover, there was 
significantly more variability in BBN in 
the LA than in the A group [F(5,3) = 36.75, 
p c .Ol]. 

It appears that when a woman's whole 
figure is shown, one way of indicating 
beauty is with a BBN close to the golden 
section. Reduced attractiveness is con- 
veyed by deviations from that ideal. In the 
present examples of less attractive women, 
the painters' tendency was to shorten the 
legs-sometimes grotesquely. 

Waist-to-hip ratio (WHR). The WHR 
could be calculated in 14 figures, eight of 
which were in the LA group (Mean = 0.690, 
SD = 0.069, Range = 0.59 - 0.82) and six 
in the A group (Mean = 0.692, SD = 0.012, 
Range = 0.68 - 0.71). 

The two groups thus have almost iden- 
tical means, but drastically different vari- 
ability [F(7,5) = 40.08, p c .Ol], such that 
the female figures that were rated the most 
attractive by the student judges have, with- 
out exception, a WHR close to the ideal 
0.70, whereas in the LA group few figures 
have such a WHR-despite the group av- 
erage falling close to it. * 

Other golden-section attributes 
of the A group 

Do the painters place attractive female fig- 
ures in settings of attractive proportions? 
SpecificalEy, since the golden section was 
significantly involved in both the FC and 
BBN conduits of attractiveness, it is of in- 
terest to compare the six paintings in which 
the eight figures in the A group are located 
to the remaining 1 8 painting-with regard 
to their other respective golden-section at- 
tributes. Such comparisons involve a re- 
course to the data on the 24 paintings that 
were presented in Konebni (in press). 

The six paintings in which the eight A 
figures are shown contain a total of 13 
golden sections in their compositions! ele- 
ments and structural details, or 2.17 per 
painting (which excludes the present facial 
and bodily measurements, as well as the 
painting-dimension, vertical bi-section, and 
horizontal bi-section measurements). In 
contrast, the rest of the 18 paintings col- 
lectively contain 47 instances of the golden 
section (2.61 per painting). This di8erence 
is negligible, with an F(22) value close to 
1 .OO. Nor do these six paintings differ from 
the other 18 with regard to the average use 
of proportions involved in the overall pic- 
ture dimensions or in the vertical or hori- 
zontal picture bi-section. 

That said, the fact is that the most at- 
tractive female form (Duncan's Kelpie, No. 
8) is in a painting with four compositional 
golden sections (well above the median), 
and that both paintings by Bakst (No. 2 and 
5, the 3rd and 6th most attractive figures) 
contain "golden" bi-sections-vertical (No. 
2) and both horizontal and vertical (No. 5; 
see Konetni, in press). 

Discussion 

Collectively, the sixteen male, mostly Eu- 
ropean, painters represented in this 
sample-despite working in a variety of 
styles, and in the early decades of the 20th 
century-were generally able to commu- 
nicate intuitively with the present-day Cali- 
fornian young adults of both genders about 
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