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Abstract
Waist-to-hip ratio (WHR) may be important and highly visible “honest advertisement” of
general and reproductive health and, hence, physical attractiveness. Research shows that
men and women aged 18-86 agree on what constitutes attractive WHRs: .7 for women
and .9 for men. However, stimuli used in previous studies confound weight with WHR
because the line drawings or photographs are altered to yield a range of WHRs and the
actual body mass index (BMI) is not available. The purpose of the present study was to
compare the predictive power of WHR and BMI in explaining the variance in
attractiveness judgements. Unretouched photographs of men and women that varied by
WHR and BMI were rated by men and women on several dimensions (masculine,
feminine, good-looking, sexy, intelligent, interested in having children, capable of having
children, age, weight, weight category, attractiveness for marriage, attractiveness for brief
casual sex) and ranked according to global preference. Results showed that photographs
of WHRs of .7 for females and only .8 for males were seen as most attractive.. However,
ratings of attractiveness were largely determined by BMI of the person pictured, although
WHR was a sole predictor of age estimates and masculinity ratings. People with high
BMIs were generally seen as less attractive and less intelligent. Raters, particularly
women, were quite accurate at estimating the weight of people pictured. Ratings were
largely consistent across rater characteristics, including sex, and ratings (pictures
presented in random order one at a time) and rankings (pictures presented in random
order simultaneously). Self-report anthropometric measurements were also found to be
fairly reliable. These results suggest that BMI, not WHR, may be the best predictor of

judgements of physical attractiveness.
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The Functional Significance of Waist-to-hip Ratio

What makes people attractive? Many would reply that judgements of physical
beauty and attractiveness are purely subjective and that the quality of beauty is elusive
and fleeting, as manifested in centuries of poetry, prose, verse, and art. Although most
are sure whether or not they find someone attractive, people are often hard-pressed to
precisely describe just what balance of characteristics determined their opinion. Perhaps
idiosyncratic notions are more romantic because they seem mysterious. Some might
argue that uncovering how people make attractiveness judgements devalues the whole
endeavour.

Henss (1995) suggests that this notion of ever-changing standards of beauty has
“seriously hampered. . . scientific progress” (p.479). He cites high concordance and
cross-cultural similarity of judgements of facial attractiveness to counter more romantic
ideas of fleeting and subjective standards. Other physical features that have been
investigated in relation to attractiveness include facial symmetry (e.g., Gangestad,
Thornhill, & Yeo, 1994; Montgomerie, 2000), how well a face approximates a
hypothetical average (e.g., Jones & Hill, 1993), and similarity to oneself (Feingold,
1990). Although facial features are an indication of parasite resistance and quality of
growth, they convey less information about current reproductive health or capacity.
Reproductive status is arguably a more pressing concern, the ability to reproduce viable
offspring having been the blind ambition of organisms as long as they have existed
(Dawkins, 1989). Thus, bodily, rather than facial, attractiveness may be more salient in
helping people to form judgements of attractiveness (Furnham, Tan, & McManus, 1997).

The current work will discuss how recent evidence suggests that men and women often
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use the same parameters in deciding whether they find someone attractive. Furthermore,
as detailed below, such parameters are not ends in themselves, but seem to yield a wealth
of information about health and reproductive status.

In contrast to work using solely facial judgements, the current work will examine
an equally observable characteristic that seems to better account for variations in men and
women’s choices of desirable figures: waist-to-hip ratio (WHR). This work aims to
clarify the role this information may play in shaping people’s attractiveness judgements,
as well as the meaning people extract from differences in this dimension. What is the
normative distribution of WHRs in men and women? When we address problems in
methodology, will the present results replicate previous findings? Can people detect
these differences in WHR?

The Mechanics of WHR

To obtain WHR, a person’s waist and hip girths are measured, and the former is
divided by the latter, yielding a ratio that captures the relative amount of upper- and
lower-body accumulations and intra- versus extra-abdominal fat (Singh, 1993a). Hips are
always measured at the widest point, but the location of waist measurements differs
slightly across investigations. The midpoint of the iliac crest and the lowest rib seems a
popular choice (e.g., Davis & Cerullo, 1996; Lapidus, Bengtsson, Hallstrém, &
Bjomntorp, 1989; Singh, 1993a), as do measures of the waist at the level of the umbilicus
(e.g., Bell, Summerson, Spangler, & Konen, 1998; Laws, King, Haskell, & Reaven,
1993; Ravaja, Keltikangas-Jarvinen, & Viikari, 1998; Zaadstra et al., 1993) and at the
narrowest point (e.g., Joiner, Vohs, & Schmidt, 2000; Lippa, 1983; Radke-Sharpe,

Whitney-Saltiel, & Rodin, 1990; Riikkdnen, Hautanen, & Keltikangas-Jarvinen, 1994).
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If the narrowest point is not evident as in the case of morbidly obese individuals, some
researchers (e.g., Keller, Chintapalli, & Lancaster, 1999) use the iliac crest-rib midpoint.

In most investigations, waist and hip measurements are taken by experimenters.
However, a few investigators have allowed their experimental participants to measure
their own WHRSs using standardized measuring tapes and diagrammed instructions (e.g.,
Joiner, Vohs, & Schmidt, 2000; Marmot et al.,1998; Radke-Sharpe, Whitney-Saltiel, &
Rodin, 1990; Singh et al., 1999). Radke-Sharpe et al. report that women'’s self-reported
measurements are reliable and valid, creating valid WHR estimates for people who are
not morbidly obese (i.e., they are able to determine the narrowest part of their torso as
their waist). The reliability and validity of men’s self-measurement has yet to be
reported.

WHR has been called “the most parsimonious measure of bodily physical
attractiveness” (Furnham et al., 1997, p.539). WHR is also the most widely known
method for determining body fat distribution (Keller, Chintapalli, & Lancaster, 1999).
Uncorrelated with overall body weight (Singh & Luis, 1995), this proportion is stable
over time and enjoys high correlations with direct measures of intra-abdominal,
subcutaneous fat, and deep abdominal fat (Singh, 1993b). Singh considers WHR the
most valid measure of health in the epidemiological realm for women. WHR research
has been conducted on two main fronts, which are detailed below. The first is
epidemiological quantification in relation to health risks, with relative physical
attractiveness constituting the second area of interest. Secondly, health-related work has
identified diseases with which a relatively high WHR is associated, a normative

distribution of WHR, and cutoffs above which WHR is considered a health risk.
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A discussion of the development and measurement of WHR will afford a better
understanding of the implications of research linking WHR to health, attraction, and
reproduction. The main difference between the appearance of adult male and female
bodies is their fat distribution (Singh, 1993b). Boys and girls have similar WHRs and
body shapes. Women’s “gynoid” distribution is formed by fat accumulating on the hips,
buttocks, and thighs, also known as the gluteofemoral region. Men’s “android” carriage
is due to fat deposits in more central locations, “intra-abdominally,” and the upper body.
including the shoulders, abdomen, and nape of the neck. These distributions and how the
body uses these deposits are under the hormonal control of estrogens in women and
testosterone in men. These steroid hormones stimulate fat deposition in the appropriate
areas and inhibit fat accumulation in the areas appropriate for the opposite sex.
Compared to the rest of the body, lipoprotein lipase activity is two to four times higher in
the abdominal area, with four times the number of glucocorticoid receptors in intra-
abdominal fat (Thakore, Richards, Reznek, Martin, & Dinan, 1997). In addition, central
fat is a reflection of greater visceral fat, which has a richer blood supply and the
aforementioned greater concentration of glucocorticoid receptors, making it particularly
responsive to circulating cortisol, which triggers increases in visceral fat size (Epel et al.,
2000). Thus, steroid release affects fat deposition. Disorders with elevated
glucocorticoids include endocrine disorders like obesity, Cushing’s syndrome, and severe
recurrent depression (Epel et al., 2000; Thakore et al., 1997).

Men’s and women’s WHR measurements form a bimodal and generally non-
overlapping distribution between the sexes (Singh, 1995a). This dimorphism is unique to

humans among primates. The gynoid and android patterns exist in all climates and
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societies. Without pathology or artificial means, fat distribution is difficult to change
through, for example, dieting (Tovée, Mason, Emery, McCluskey, & Cohen-Tovée,
1997; Zaadstra et al., 1993). However, women’s WHRs become more masculine after
menopause (Singh, 1993b), unless estrogen is replaced artificially. In a sample of
postmenopausal women, Laws et al (1993) found that WHR averaged a masculine .9 (SD
= 081), with a range of .687 to 1.105. Also, as men age, their production of testosterone
declines, encouraging abdominal accumulations of adipose tissue (Singh, 1995a). Men
and women with certain medical conditions that affect neuroendocrine regulation or
production (e.g., hypogonadism, Klinefelter’s syndrome, advanced cirrhosis) develop the
opposite-sex distribution, as do male and female transsexuals on hormone therapy. In an
investigation of lesbian women, self-described “butch” women had relatively higher
WHRs, along with higher saliva testosterone, more reported gender-atypical behaviour as
children, and less desire to have children (Singh, Vidaurri, Zambarano, & Dabbs, 1999).
Finally, WHR has a heritability of .50 (Epel et al., 2000), which suggests a moderate
degree of genetic inﬁuence.

Normatively speaking, the literature paints a fairly consistent picture of WHRs,
but information on the shape of distributions is often lacking (see Table 1 for a

- summary). Davis and Cerullo (1996) report healthy premenopausal women having

WHRSs lower than .8 and their male counterparts’ WHRs ranging from .85 to .95. WHRs
for reproductive age women ranged between .67 and .80 (Lanska, Lanska, Hartz, &
Rimm, 1985) and, for reproductive age men, between .85 - .95 (Jones, Hunt, Brown, &
Norgan, 1986). An aggregate of three studies, including one from the early 1940s,

depicts the WHR of healthy premenopausal women as ranging from .67 to .80, with two
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studies of men also ranging from .85 to .95 (Singh, 1993b). Lippa (1983) reports a mean
WHR of .86 for his 39 male participants and .75 for his 47 female participants. Seventy-
seven women aged 21 to 50 averaged .75 (Radke-Sharpe, Whitney-Saltiel, & Rodin,
1990). A sample of 64 healthy, middle-aged men who were lean or moderately obese
had an average WHR of .92 (Riikko6nen, Hautanen, & Keltikangas-Jarvinen, 1994).
Three hundred healthy middle-aged women had an average WHR of .8, with a range of
.53 to 1.44 (Horsten, Wamala, Vingerhoets, & Orth-Gomer, 1997).

Another 535 healthy premenopausal women had an average WHR of .77,
narrowly ranging from .76 to .78 (Simkin-Silverman et al., 1995). Although women were
randomly selected from a voter’s list, a seemingly “representative” choice of sampling
method, it was limited to “selected zip codes” in a county in Pennsylvania, perhaps
curtailing its reflection of the general population. Also, participants’ ages were limited to
44-50 years because the study evaluated an intervention to lower postmenopausal
cardiovascular risks.

Particularly telling are results by Marmot et al. (1998) because they used the
MIDUS sample, a U.S. nationally representative noninstitutionalized sample of people
aged 25 to 74 who have teléphones. Their obtained mean WHRs were .83 for women
and .96 for men. In a sample of men and women with Type 2 (non-insulin dependent)
diabetes mellitus, average WHRs were .96 and .90, respectively (Bell et al., 1998). In
this last case, perhaps the relatively high averages could be attributed to the sample’s
health condition, or it may reflect that people with high WHRs are at greater risk for

diabetes.
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In Australia, WHRSs of greater than .9 for men and .8 in women are considered
“undesirable” in terms of health risk (Sharpe & Hills, 1998). People who excegd these
figures are considered “centrally obese.” Their sample of chronically mentally ill
patients, for whom obesity is two to four times more likely than the general population,
had an average WHR of .99 (SD = .1) for males and .95 (SD = .06) for females.

Although Keller, Chintapalli, and Lancaster (1999) claim that different ethnic
groups have different body fat distributions, their sample of Mexican American women
had an average WHR of .88, with a range of .75 to 1.10 and standard deviation of .07.
While this figure is somewhat high relative to other figures, the sample consisted entirely
of women scheduled for abdominal CT scans for gynecological or renal diagnosis. Such
health factors, as we will see, may be linked to higher WHRs, possibly supporting the
idea that WHR is an “honest advertisement” of physical health.

In addition, Singh and Luis (1995) are somewhat critical of what they call the
“western consensus that obese women are considered attractive by [Black North
Americans] and. . . societies from nonwestern developing countries” (p.51). They report
that WHR attractiveness to Indonesians and Black Americans is consistent with previous
findings based on Caucasian samples, that normal weight figures with feminine WHRs
are considered the most attractive, healthy, and youthful. However, actual samples of
Black Americans (female M = .75, male M = .84) and Mexican Americans (female M =
.84, male M = .94) are statistically higher than Caucasians (female M = .73, male M =
.82), though the difference between the Black American and Caucasian sample seems
hardly worth mentioning in the practical sense. It has yet to be determined whether

people can reliably detect a .02 difference in WHR.
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In summary, epidemiological research has established protocols for measuring
WHR and includes an number of reports of normative proportions from across cultures.
Men and women show sex-typed body shapes. An opposite-sex fat distribution (i.e., a
curvy shape in men and a tubular shape in women) is associated with a number of
conditions in which reproductive hormones are functioning poorly.

WHR as an Indicator of Health and Obesity

Studies of the health risks associated with higher WHR often focus on
cardiovascular disease, but also include mental disorders and even venture into the
domain of personality. Body location of adipose tissue has been reported as a risk factor
for coronary heart disease in men and women, Type 2 (non-insulin dependent) diabetes,
elevated cholesterol (very low density and low density lipoproteins), apoprotein, insulin
resistance, and hypertension (Keller, Chintapalli, & Lancaster, 1999). Other reported
risks of high WHR include susceptibility to cardiac arrhythmia, higher risk of breast
cancer, lower chance of conception (Davis & Cerullo, 1996), higher risk of infectious
respiratory and abdominal disease (Lapidus et al., 1989), and higher rates of mortality
(Marmot et al., 1998). Milligan et al. (1997) found a positive association, especially in
women, between WHR and total cholesterol, which was also negatively associated with
fitness.

Simkin-Silverman et al. (1995), mentioned above, implemented a dietary and
exercise intervention with premenopausal women, aiming to reduce their risk of
postmenopausal coronary heart disease. The treatment group showed significant
decreases in total cholesterol (low-density lipids), triglycerides, weight, blood pressure,

serum glucose, and WHR. However, the reduction in WHR only averaged .008, with a
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range of .012 to .004. Although waist and hip circumferences were measured to the
nearest .1 cm, Va .008 difference translates into a loss of .8 cm at the waist. While this
might be statistically significant, one wonders whether such a small decrease would be
discernable or whether the measurements were so reliable that such a small difference
could be detected. In addition, as also mentioned above, the range of WHRs of this
sample seems remarkably narrow (.76 to .78), so a lack of variability may have adversely
affected statistical procedures. Thus, this study is not very informative regarding the link
between WHR and physical health.

As reviewed by Riikkonen, Hautanen, and Keltikangas-Jarvinen (1994), older
reports stated that generalized obesity (measured with BMI) is associated with high blood
pressure, high plasma triglycerides, and, paradoxically, overall good health and social
adaptation. Abdominal obesity (measured with WHR) had a more dire prognosis,
including risk of high blood pressure, high plasma lipids and fibrinogen, poor perceived
health, and low socioeconomic status. Psychosocial variables associated with abdominal
cbesity included frequent work absence, psychosomatic and psychiatric disease, as well
as frequent antidepressant, anxiolytic, and stimulant use. However, recent work reviewed
by Raikkénen et al. indicates that abdominal and generalized obesity may operate
similarly, both being associated with tension, anxiety, anger, pessimism, depression, low
self-esteem, and low social support.

In a group of Type 2 (non-insulin dependent) diabetics, women showed
significant associations between WHR and negative mood, defined as higher perceived
stress and moods with less joy, contentment, vigour, and affection and more depression,

anxiety, guilt, and hostility (Raikk6nen, Hautanen, & Keltikangas-Jarvinen, 1994).
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Interestingly, streés was associated with BMI, again only for women. Bell, Summerson,
Spangler, and Konen (1998) also report previous research showing associations in men
between WHR and depression, anxiety, social support, and Type A personality, while
women had WHR associations with depression and stress.

Laws et al., (1993) reported a significant association between WHR, BMI,
alcohol, smoking, fasting plasma glucose, and high-density lipid cholesterol. However,
the addition of triglyceride levels to the regression equation reduced the influence of
WHR and BMI to nonsignificance, suggesting that plasma triglyceride levels mediate the
effects of WHR and BMI on cholesterol. Other lifestyle variables found to correlate
positively with WHR include accident proneness, mental disorder, antidepressant and
tranquilizer use, and the use of alcohol and cigarettes (Lapidus et al., 1989). High WHR
women were of average social class and education, but, despite these advantages, were
more likely to be housewives, be physically and mentally ill more often, with more
behaviour problems and accidents. Greater WHR in men was linked to low
socioeconomic status and more mental and physical health problems.

A few investigations in primates have focused on the effects of social status on
body proportions. Female macaque monkeys show greater abdominal adipose
accumulation as their social status decreases (Shively, Clarkson, Miller, & Weingard,
1987). Female primates subjected to stress also show more abdominal adipose tissue
(Lapidus et al., 1989).

In humans, Marmot et al. (1998) report a “social gradient” effect of WHR, self-
reported physical health, and psychological well-being on health. This means that people

with the lowest educational level (less than high school graduation) are the worst off
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health-wise, but that each successive level (high school graduate < some college <
college/university graduate) has progressively better health. Joiner, Vohs, and Schmidt
(2000) used a longitudinal design to provide evidence suggesting a temporal precedence
of social rejection in WHR changes. Where Singh (e.g., 1993a) suggests that women
with low WHRs receive better treatment from others, Joiner et al suggest that bodily
changes occur after differential social treatment. They measured social esteem of a peer,
and then documented increases in WHRSs of women over the following two weeks. Were
Singh’s causal hypotheses true, the women’s WHRs would remain stable over the two
weeks.

In addition, WHR was significantly correlated with indices of physical aggression
and anger, physical illness, and cigarette use (Joiner et al, 2000). However, when their
measures were factor analyzed, WHR loaded on neither factors of emotional nor physical
wellness, suggesting that, contrary to Singh, WHR may signify something considerably
more general or quite different altogether. Joiner and colleagues also equate a low WHR
with health in men and women based solely on Singh’s investigation of females.

Lapidus and colleagues (1989) also noted differential personality profiles in
people with high BMIs versus people with high WHRs. The former group tends to be
less achievement-oriented, less aggressive, and less dominant, but more sociable. The
latter group scores higher on affiliation and extraversion. The authors suggested that a
high WHR and its accompanying extraverted personality is associated with a sensation-
seeking lifestyle, which is more stressful and includes being accident-prone and heavy
smoking and drinking. Feelings of frustration and strain arising from these behaviours

are proposed to results in hypothalamic-pituitary-adrenal axis activity, which feeds back
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on itself and increases one’s risk for physical and mental illness. This sample was
randomly selected from Sweden, but the results may not generalize to the present North
American population not only due to location, but also because the information was
collected in 1968-1969.

On the other hand, Davis and Cerullo (1996), using a more recent sample,
reported an inverse association between extraversion and WHR. They cited literature
linking positive affectivity to resiliency, but equate extraversion (i.e., sociability and
gregariousness) with “zest for life” and positive emotionality. They then suggested that
introversion (which they equate with negative emotionality) contributes to stress and,
thus, abdominal fat accumulation. Firstly, they are mistaken in using terms such as
extraversion and positive emotionality interchangeably (e.g., Myers, 2001). Whether one
is gregarious is a separate concept from whether one expernences posttive affect.
Secondly, the direction of causation might run the opposite way. For instance, might not
women with attractive bodies come to behave more gregariously because they elicit more
positive responses from others?

In the mental health realm, three studies have examined the relationship between
WHR and depression, along with social support, cynicism, and stress. Looking at healthy

" middle-aged (ages 31-65) Swedish women, Horsten et al. (1997) assessed the relationship
between high-density cholesterol and depression, as well as measuring WHR. They were
unable to detect an association between depressive symptoms and WHR and suggested
that their analysis lacked power. However, this is an unlikely explanation, as their

sample included 300 participants.
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The second depression and stress study, also Scandinavian, examined healthy
middle-aged (ages 30-55) Finnish men (Riikkonen, Hautanen, & Keltikangas-Jarvinen,
1994). Interestingly, the association between WHR and depression and stress varied
depending on the weight status of the men. In lean men (BMIs below the median), higher
WHR was associated with high stress. In moderately obese men, higher WHR was
linked to low levels of stress and depressive symptoms. These results mesh with others
suggesting that cardiovascular risk prediction may differ depending on the degree of
generalized obesity. These results also suggest that WHR and BMI vary independently.

Thirdly, Haukkala and Uutela (2000), also from Scandinavia, found that
education moderated the relationship between cynical distrust and obesity. Thus, in
women with higher education, cynical distrust was unrelated to WHR and BMI.
However, among women with lower education, those with more hostility had higher
WHRs and BMIs compared to those with less hostility. Depression in men and women
was also related to WHR after age and education were controlled for.

Ravaja, Keltikangas-Jarvinen, and Viikari (1998) prospectively measured WHR
and social support over three years, reporting a negative association between the two
variables. Although less predictive for girls and women, the relationship was
independent of depression and hostility, suggesting that increased social support may
buffer people, especially men, from abdominal fat and coronary risk. This may suggest
that a lack of social support may eventually be expressed physically in an increase in
one’s WHR. However, were causation to run the other direction (people with low, more
desirable WHRs have higher social support), perhaps people with high WHR are

experiencing rejection because others find them less attractive.
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Some studies have investigated the relationship between body fat distribution and
peoples’ concerns about weight. Radke-Sharpe, Whitney-Saltiel, and Rodin (1990)
hypothesized that women with lower, more favourable WHRs would express greater
body dissatisfaction and disordered eating than women with higher, less favourable
WHRs. Indeed, their results bear this pattern out. At first glance, such a finding strikes
one as counterintuitive. How could women with more favourable WHRs be more
concerned and dissatisfied with their bodies? Shouldn’t women with less desirable
WHRSs be more upset? However, the authors also found that women with more gynoid
distributions also felt that being at the “right” weight was more central to their sense of
self. Perhaps this provides a clue to the low-WHR preoccupation with weight: women
with low WHRSs may have more at stake. Thus, they may be more fearful of losing their
privileged status and worry about their weight. Nonetheless, WHR is relatively resistant
to change artificially, outside of hormone treatments. Thus, one might imagine that the
stress of worrying about one’s weight might only serve to increase a woman’s WHR,
assuming that stress creates hormonal dysregulation, which is reflected in a higher, less
favourable WHR.

Two works found interactions between WHR and other factors. Firstly, Joiner,
Schmidt, and Singh (1994) discovered an interaction among WHR, depression, and
gender. This study is the only one of the three addressing weight concerns and WHR that
included men. The authors reasoned that a low WHR should be dissatisfying to men
because such a fat distribution is feminine and that a high WHR should be dissatisfying
to women because that distribution is masculine. Regarding how the depression

connection would play out, the authors considered negative cognitive distortion (i.e.,
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unrealistically negative self-evaluation) and so-called “depressive realism” (i.e., idea that
depressed people see the world more accurately), opting for the latter in their hypotheses.
Indeed, depressed men and women with respective preferred WHRs expressed less body
dissatisfaction than depressed men and women with non-preferred WHRs. The authors
stated that this supports depressive realism because the depressed group have attractive
WHRs and “correctly” seem unconcerned about that fact. In addition, nondepressed men
with masculine WHRs also expressed less body dissatisfaction than nondepressed men
with more feminine WHRs. Perhaps we could label this reflects “non-depressive realism;
this result runs contrary to their hypothesis of depressive realism because nondepressed
men were also realistic. Lastly, regarding nondepressed women, those with feminine
WHRs expressed more dissatisfaction than their high-WHR female counterparts. This
finding is consistent with Radke-Sharpe, Whitney-Saltiel, and Rodin (1990). Again, we
are left to ponder the apparent illogic of the finding for low-WHR women. Why do
supposedly more physically attractive women seem to fret more than less physically
attractive women?

The work of Davis and Cerullo (1996) may clarify the situation, as they found an
interaction between overall body weight and WHR. They found differential associations
between WHR and weight and body image concerns, depending on overall body size
(BMI). Young women with small bodies and high WHRs had greater concerns about
their weight and body images than small-bodied, low-WHR women. However, obese
women with low WHRs were more concerned about their bodies than obese women with
high WHRs. Using BMI to split the sample may account for the conflicting results

described above. Small-bodied, low WHR women should be satisfied with their bodies,
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given information about health risk and, as we shall see, physical attractiveness. Perhaps
obese women with high WHRSs appear unconcerned about changing their bodies because,
even if they lose weight, they will not achieve a low WHR. The low-WHR overweight
women, on the other hand, may feel that, if they could just lose a few pounds, they could
be quite attractive, which may express itself as higher body dissatisfaction than their
high-WHR peers. Small-bodied, high-WHR women may be unaware that WHR is quite
stable within-subjects, perhaps wondering whether they could achieve an “ideal” shape.
While this is one possible explanation, it is obviously cumbersome and requires several
assumptions. In addition, there is no logical reason why high WHR women are more in
tune with the biological workings of their body shape than low WHR women.

However, Epel et al. (2000) demonstrated that lean women with high WHRs show
higher cortisol reactivity to novel stress as well as continued reactivity in the face of
familiar, predictable stressors, compared to obese women with low and high WHRs and
lean women with low WHRs. Obese women with high WHRs showed greater reactivity
to a novel stress, but seemed to adapt in repeated trials. Furthermore, on-line cognitive
and psychological measures during the stressful task showed that high WHR women
(lean or obese) adopted a defeatist attitude incorporating greater perceived threat, less
effort, and poorer performance. In addition, lean high WHR women showed greater
pessimism, negative affect, and passive coping.

This investigation is an important advance because Epel et al. carefully screened
participants, used repeated trials of induced stress, and compared lean women with obese
women. This allowed them to examine the effects of novel versus familiar stress and to

parcel out the confounding effects of obesity on WHR. They stated that being lean and
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having a high WHR is especially risky because it is associated with early death and
concluded that lean high WHR women experience greater life stress and reactivity to
stress. This chronic damage culminates in disease. In addition, this greater reactivity to
stress may explain why the lean high WHR women in Davis and Cerullo’s sample appear
more dissatisfied with their bodies: they are generally threatened by stress, less able to
cope, and may be less satisfied with many aspects of their lives.

What Can WHR Predict?

Largely based on the work of Devendra Singh (e.g., 1993b, 1994a, 1995a), WHR
has been transformed from a banal indicator of obesity and ill cardiac health into “what
men and women look for” and “what women should realize men want.” Singh has also
aimed to develop a programme of research to refute ideas that judgements of physical
attraction are merely personal preference, cavalier superficiality, cultural idiosyncrasy, or
attempts to coerce women into unnatural shapes through the media. Rather, the preferred
WHR shows considerable temporal and cultural consistency and may be a robust
indicator of reproductive health or ability in men and women.

WHR and female attractiveness. A common criticism of contemporary media is
its perceived objectification and devaluation of women (e.g., Mazur, 1986; Puhl &
Boland, 2001). The fashion and pornography industries often bear the brunt of such
comments, with critics insisting that men are finding increasingly emaciated women
attractive and that women are “dying to be thin” to meet such impossibly lank standards.
Throughout his work, Singh denies that men and women find gaunt women attractive and

asserts that WHR, as a pivotal standard of beauty, has literally not budged one inch.
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Most work on female physical attractiveness suggested that women thought that
men were more attracted to thin women, when men really preferred figures of more
normal size (Singh, 1993b). This, in and of itself, should be enough to counter the
suggestion of social pressure to slim down (cf. Garner, Garfinkel, Schwartz, &
Thompson, 1980; Mazur, 1986). Interestingly, when body shape is considered, men find
normal weight women more attractive than underweight women (Singh, 1993a, 1994a,
1995b; Singh & Young, 1995) and men and women generally agree on what constitutes
an attractive woman (Henss, 2000; Singh, 1993b, 1994b; Singh & Luis, 1995; Tassinary
& Hansen, 1998). This seems to hold across generations, as cohorts of men and women
up to age 86 produced similar ratings of attractiveness (Singh, 1993b). North Americans
of Caucasian, Black, and Hispanic descent as well as Indonesians consistently rate
normal weight figures with low WHRs (.6, .7 or .8) as more attractive than under- or
overweight figures and figures with higher WHRs. Attractiveness judgements are
unrelated to one’s own body satisfaction and BMI (Puhl & Boland, 2001) and male
raters’ BMI (Singh, 1993a). However, Tovée, Emery, and Cohen-Tovée (2000) reported
that women with anorexia and bulimia found a significantly lower BMI more attractive.
Although non-eating disordered controls were very accurate in estimating photographs’
BMIs compared to eating disordered women, non-eating disordered womens’ estimates
of photographs’ BMIs also increased as their own BMIs decreased. Even when analyzed
separately, it seems that eating disordered women'’s and control women’s judgements
formed a continuum showing the same inverse relationship between pictured BMI and

personal BMI.
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Interestingly, compared to same-age men, college-age and older (age 30-78)
women still sometimes find underweight women more attractive than normal weight
women (Singh, 1993b; Tassinary & Hansen, 1998). In one sample of women, heavier
women with low WHRs were seen as more attractive than thin figures, but this study
lacked normal-weight choices (Singh, 1994c). Henss (1995) found that a female
underweight figure was seen as more attractive. He also found that, while overweight
male figures were seen as less attractive compared to their under- and normal-weight
counterparts, under- and normal-weight figures received similar ratings. Henss’ findings
are notable because he sampled both men and women’s attractiveness judgements, using
the same stimuli, but slightly different dependent variables and analyses than Singh.
However, because all of these authors used line drawings as stimuli, there is no indication
of what actual weights would constitute “underweight,” “normal,” and “overweight.”

Attraction to low WHR is not limited to physical dimensions, but apparently spills
over into assumed personality and reproductive characteristics. Men rate low-WHR
female figures as more attractive (Henss, 2000), healthier, sexier, more desirous of
children, more capable of having children (Singh, 1993a), more feminine, and more
desirable for short- and long-term relationships (Singh, 1995b; Singh & Young, 1995).

'Men and women rate low-WHR women as more capable reproductively (Singh, 1993b),
more youthful, healthier (Singh & Luis, 1995), and more desirable for long-term
relationships (Singh, 1994b). Lest one imagine that “the grass is always greener,”
attractive figures are also rated less kind and understanding, and more conceited, vain,
egotistic, unfaithful, and likely to divorce (Singh & Young, 1995). Henss (1995)

reported that more attractive figures were also rated as less emotionally stable, family-
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oriented, agreeable, and conscientious compared to less attractive figures. Women
reported more jealousy of hypothetical photographed female rivals with lower WHRs
(Dijkstra & Buunk, 2001). Men and women also found low-WHR females more socially
dominant and attractive.

Many feel that the Western standard of female beauty has changed considerably
in the last hundred years (e.g, Garner et al., 1980; Mazur, 1986). The media’s image of
woman is said to have promoted an increasingly thin, tubular ideal. Demonstration of
this transformation consists mainly of unrelenting citation of two studies (Singh, 1993a).
Garner et al. (1980) state that Playboy models’ average weight had decreased from 1960
to 1978. Similarly, Mazur (1986) found that Miss America contestants, as a group, were
taller and weighed less in 1985 than they did in 1940. These results are often interpreted
as a signal that the feminine ideal is becoming progressively thinner and tubular, and that
women feel mounting pressure to attain this shape.

Interestingly, among Playboy centrefolds, absolute weights have not changed,
while waists have increased (Mazur, 1986). Miss Americas over two decades have seen a
gradual decrease in weight, but these comparisons used national norms as baseline.
Given recent news reports of medical concern about increasing rates of obesity in the
general population (e.g., Wingert, Weingarten, Cooper, & Gatland, 2000, July 3), one
wonders whether comparison to a healthier (i.e., leaner) standard might have yielded
different conclusions. Nonetheless, WHR remains remarkably constant (.68 - .72) over
twenty years’ worth of Playboy centrefolds and Miss America pageant winners (Singh,
1993a, 1994a) and consistent with everyday men and women'’s judgements of

attractiveness, health, and desirability mentioned above. Six hundred fashion and
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glamour models were compared to normal and eating-disordered women (Tovée et al.,
1997). The models’ WHRs were .7 where normal womens’ were .74. Anorexic and
bulimic women had decidedly unusual WHRs of .36 and 1.05, respectively. Far from
being “stick insects,” the models were curvaceous, but generally taller, which may lend
the impression of being more tubular. Even Twiggy, the English 1960s fashion model
often labelled the distant ancestor of 1990s “heroin chic” had a WHR of .73 (Singh,
1993a). The Barbie doll, were she human, would have a decidedly non-tubular WHR of
.54 (Etcoff, 1999).

Puhl and Boland (2001) insisted that the cultural ideal is variable and is based on
thinness. They pcinted out that Playboy centrefolds are 15% lighter for their heights than
expected. Their results suggested an interaction between WHR and weight, and that male
and females agree on attractiveness. In general, the underweight photographs of either
WHR (.72 or .86) were preferred to normal and overweight photographs by male and
female raters. The normal weight condition showed an interaction, such that females
viewing the WHR of .86 gave higher attractiveness ratings than females viewing the .72
WHR or males viewing either WHR. Underweight figures with a WHR of .86 and
overweight figures of WHR .72 were seen as significantly less fecund. However, Puhl
and Boland’s stimuli (shown in Figure 1) may explain these unusual findings. They used
computer generated line drawings in which WHR was held constant, but weight and
breadth were manipulated. Although based on two actual women with WHRs of .72 and
.86 and BMIs of 22.6 and 21.31, the under- and over-weight stimuli were created by
alternately shrinking and stretching the images by 20%. Thus, an objective measure of

the weights of these new figures is unavailable. Also, a visual inspection of their stimuli
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suggests that their weight categories contain disparate stimuli. Specifically, the
underweight photograph derived from one women appears to be closer to the same
weight as the normal weight photograph derived from the other. Similarly, the normal
weight photograph from the one-woman appears to be a more similar weight as the
overweight photograph derived from the other. The two overweight photographs do not
appear to weigh the same. These discrepancies might account for differences in
attractiveness and fecundity ratings.

Puhi and Boland concluded that their results supported a sociocultural view of
feminine beauty. However, their results suggested that men and women have similar
standards, and most studies of female attractiveness still suggest that normal weight
figures are preferred. Although weight seems to have a had a more profound effect on
ratings, they highlight that their .86 figure was seen as more attractive, which supposedly
confirms that the feminine ideal is becoming more tubular. Thus, they are assigning
greater importance to WHR than may be warranted by their analyses and ignoring the
confound of weight in their participants’ judgements. On the whole, the lack of parity
between the two sets of stimuli severely curtail one’s ability to draw firm conclusions
about their results, let alone provide evidence to refute other researchers’ claims. The
only safe conclusion to be based on this work is that weight may be more influential in
judgements of attractiveness than WHR, but this may be an artifact of improper
experimental control of body weight.

As mentioned above, Mazur (1986) found a drop in average weight over time in
Miss America contestants. He and others use such information to argue that such a

change creates an increasingly impossible standard for what men consider attractive, such
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that “life imitates art” and society, specifically men, dictate what is considered beautiful.
Discussion on this popular notion falls outside the scope of the current work.'
In clothing and art since ancient Greece, the main method for a woman to boost her
attractiveness has been to accentuate or impose a petite waist, using corsets, belts, girdles,
surgical rib removal, bustles, hoops and other assorted contraptions (Singh, 1993a).
Women in cultures that use scarification and tattooing as ornaments tend to position
markings to emphasize their stomachs (Singh & Bronstad, 1997). This tendency
increases as a function of pathogén prevalence. As the risk of disease within a given
cultural group increases, women’s stomachs are increasingly highlighted by tattoos and
scarring. Bloated abdomen is one symptom of parasite infection (Furnham, Dias, &
McClelland, 1998). This suggests that the stomach may be an important marker of
female mate quality in such groups.

So far, we have determined that differences in WHR are linked to variations in

physical and mental health, sex hormone levels, self-perception, and judgements of

! Several pieces of information argue against the “life imitates art” explanation. Firstly,
Miss America contests, an endeavour driven by women’s preferences and consumer
behaviour, have seen a decrease in average weight of contestants. This event is entered
by women, largely judged by women, and, most importantly, marketed to women.
Secondly, the average weight of Playboy centrefolds has not changed and waist girths
have actually increased (Garner et al., 1980). This magazine is marketed to men. The
argument that life imitates art relies on the mistaken assumption that supply can dictate
demand. This runs contrary to the most fundamental principle of consumer behaviour:
the consumer is the driving force. Thus, is it not reasonable to propose that women prefer
to consume magazines and television shows that portray a thinner “ideal” than media that
men prefer? In addition, the “life imitates art” position implies that a large group of
people has developed a deliberate consensus that they have also agreed to propagandize.
This assumes not only high degree of collusion but also an extraordinary ability to
persuade, for which evidence is forthcoming. Lastly, the sociological explanation also
ignores that ideas must originate from somewhere, so if society is merely a machine for
perpetuating the status quo, innovation must arise from elsewhere.
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physical attractiveness, health, youth, and desirability of a potential mate. But how can
we be sure that other features are not of equal or greater importance in influencing these
characteristics? What of those who claim to be attracted to other physical features such
as breasts or legs? Singh argues that the special power of WHR over other physical
characteristics can be demonstrated by the significant correlation between WHR and
men’s attractiveness ratings. This alone seems somewhat intuitively unsatisfying.
However, because women'’s attractiveness supposedly signals a potential mate’s
reproductive quality, men should preferentially attend to physical features linked to
reproductive ability (Singh & Young, 1995). Markers of stored fat such as body size,
breasts, and buttocks, interpreted as “famine insurance” against menstrual irregularities
and malnourished pregnancies, are assumed to be attractive to men. However, overall
body size will play a peripheral role because the use of stored fat depends on its location,
such that low-WHR distributions in women are associated with more successful
conception (Zaadstra et al., 1993) and pregnancy (Singh & Young, 1995).

In addition, breast size does not seem to affect conception or pregnancy success,
so may not signal reproductive capacity (Furnham, Dias, & McClelland, 1998; Singh &
Young, 1995). Although some evidence points to male preference for larger breasts, their
appeal to male and female raters women seems to depend on an accompanying low WHR
for a figure to be considered a more attractive short- or long-term mate. Women with
high WHRSs and higher overall body weight are not considered more attractive if they
have large breasts, where women with low WHRs and, to a lesser extent, low overall
body weight are. Thus, large breasts may accentuate an already attractive WHR, but do

not make a woman attractive in and of themselves.
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When WHR is held constant (at an “attractive” .7), figures with large hips are
rated as less attractive, feminine, healthy, and desirable as short- or long-term mates,
although they were considered more kind and understanding and older if they also had
large breasts (Singh & Young, 1995). However, figures with large hips necessarily have
larger waists if WHR is held constant, making them identical to the overweight figures
used in other investigations that were judged less preferable than normal weight figures.
Thus, overall body weight may confound these latter results. Nonetheless, those who are
attracted to breasts and legs do not seem to be drawn to entirely inconsequential features,
but are, in reality, attracted to WHRs, but with extracurricular interests that may further
enhance their judgements of attractiveness. Buttock size and shape have yet to be
scientifically considered (Singh & Young, 1995), but breast symmetry, although not
shape and nipple placement, has been investigated (Singh, 1995b). Not surprisingly,
female figures with the requisite low WHR and symmetrical breasts received higher
ratings of attractiveness and youthfulness compared to figures with high WHRs or
asymmetrical breasts.

WHR and male attractiveness. While normative data on male WHR is reasonably
prevalent due to research on health risk, as yet, only two studies have tried to ascertain
the most physically attractive male WHR. Women, aged 18-69, judged normal weight
male figures with WHRs of .9 or 1.0 as more attractive than under- or overweight figures
with WHRs of .7, .8, .9, and 1.0 (Singh, 1995a). The normal weight figure with WHR =
.9 was deemed even more attractive than the normal weight figure with WHR = 1.0.
Unfortunately, the raters were cqmposed solely of women, so we cannot make a direct

comparison of male and female ratings of male figures. However, relying on reasonable
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correspondence between the sexes in judging female attractiveness (e.g., Singh & Luis,
1995; Tassinary & Hansen, 1998), we might argue that men and women would find
similar male WHRs attractive.

Figures were not considered attractive unless they also seemed healthy, but the
appearance of strength, power, or the qualities of kindness or understanding did not seem
to increase attractiveness judgements (Singh, 1995a). Singh explains this finding by
appealing to the aforementioned “dark side of beauty:” that beautiful people are thought
to be self-centred and mean. An alternate explanation emerges if one interprets kindness
and understanding as salient concerns for long-term pairings (the so-called “good dad”
qualities), where physical attractiveness is supposedly more important for short-term
pairings (the so-called “good genes” qualities). Long-term considerations like strength
and power to protect the woman or kindness may only surface once the short-term
concern of attractiveness has been met. However, WHR, as we have learned, does
inform about health. Cues about parenting seem to be screened later, perhaps because
determining parental quality requires a fair investment of time and energy. As Singh
(1993b) suggests, WHR may serve as a “first-pass” attractiveness mechanism by which
people quickly determine whether other characteristics are worth investigating. Work on

.breast preferences among men and financial status among women exemplify this pattern
— the second feature only makes the person attractive if they also have an attractive
WHR.

Maisey, Vale, Cornelissen, and Tovée (1999) had female undergraduates rate

photographs of males. Waist-to-chest ratio was the primary predictor of attractiveness

(56% of variance explained), followed by BMI (13% of variance explained). WHR was
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not a significant predictor. Women found men with “inverted triangle” torsos most
attractive, presumably because a strong upper body denotes physical strength or
dominance.

Given the salient role of financial and social status as one of the characteristics
that women across cultures seek (Buss, 1989), testing its influence relative to WHR is
prudent to elucidate the function, if any, of WHR in men. Not surprisingly, women find
male figures with high (more masculine) WHRs and high status occupations and incomes
preferable to male figures with high WHRs and less stellar financial success (Singh,
1995a). However, high financial status does not seem to increase the attractiveness of
low WHR men. This pattern held whether participants considered short- or long-term
pairing. The astute reader will find this pattern of resuits reminiscent of that found for
women’s WHRSs and breast size: a desirable WHR seems to be a minimum requirement
for attractiveness, with other desirable features adding to the attractiveness once WHR is
evaluated. Although men with higher shoulder-to-hip ratios were seen as more

threatening romantic rivals, men with high WHRs were seen as more attractive, and more

physically and socially dominant (Dijkstra & Buunk, 2001).

evolutionary theory lies a description of a feature’s possible function (Dawkins, 1989). If
an organism must invest time or energy into the development or maintenance of a
characteristic, it most likely serves a purpose. If the feature served no function or served
it poorly, organisms who conserve their investments for alternate or more efficient use
will eventually preponderate in tﬁe population. Genetic strains that waste energy die out.

Lines that use their energy efficiently proliferate. (Gould (1993) counters with his notion
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of “exaptation,” such that a characteristic that once served a function may still exist,
though no longer apparently useful, but most have dismissed this alternate explanation
(e.g., Dennett, 1995).)

To speak of the function of WHR may be somewhat misleading. As discussed
above, WHR seems to develop based on endocrine and, possibly, heritability factors.
Stress and disease may compromise WHR by dysregulating the endocrine system. In this
sense, WHR is a byproduct of other factors. However, people’s ancestors who were able
to discriminate among different WHRs presumably had an advantage over people who
could not. Children of those who could tell the difference and happened to prefer a
gynoid distribution in women and an android distribution in men may have been at a
relative advantage reproductively. Those who
either could not discriminate or did not strive to mate with preferred-WHR may have had
less reproductive success. Thus, WHR may have no “function,” although it seems to
have considerable “functional significance.” Some may argue that people flaunt their
WHRs in order to attract a mate, similar to a peacock displaying his tail, in which case
“function” may, indeed, be an appropriate term.

In summary, WHR seems to convey important direct information about endocrine
functioning and indirect infomaﬁon about overall physical and reproductive health.
Studies on
risk for various diseases from the medical community seem to converge with studies
from the psychological literature on attractiveness. Furthermore, results involving men
and women seem to follow a similar pattern. Other measures of bodily proportions seem

not to be able to account for the pattern of findings explained by WHR.
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Unanswered Questions About WHR

While work on WHR spans the epidemiological and psychological literature, this
area of inquiry is relatively young and its findings are not immune to criticism. For
instance, all but two studies that measured actual people (as opposed to presenting altered
photographs whose real proportipns were unknown) are from outside the psychological
literature. Some might consider this a weakness in the psychological literature, but we
can also interpret health-related findings as converging evidence to support the findings
originating from psychology. One missing piece of the normative puzzle is the
distribution of WHRs in the general population. While many have reported means and
standard deviations, this yields a rather vague and ageless picture. Other issues that
remain unresolved include methodological and analytic concerns as well as criticisms of
stimuli, as follows.

Henss (1995) and Furnham et al. (1997) criticize Singh for having participants
rank figures, which limits one to less powerful nonparametric analyses and allows
participants to easily ascertain the independent variable, as they see all of the figures at
once in consecutive order. To this end, Henss presented only one female and one male
figure to his sample, thus creating a between-subjects design. He also used factor
analysis of a broader list of characteristics to determine attractiveness and personality
outcomes. This study mainly replicated Singh’s findings, except that underweight figures
were seen as more attractive than normal weight figures. Puhl and Boland (2001) also
suggest that Singh’s composite attractiveness ratings are based on the highest and lowest
extremes, which would tend to inflate effects. Like Henss, their solution was to use a

between-subjects design.
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Furnham’s group (1997) felt that a within-subjects design would allow “more
rational judgements,” but still compensates by not showing participants all the figures at
once or in any particular order. They replicated Singh’s findings, including that normal
weight figures were seen as more attractive than their underweight counterparts. While
male and female overweight figures were seen as the least attractive, only overweight
males were seen as unhealthy, perhaps because women’s plumpness may come in handy
during pregnancy. Furnham, Tan, and McManus (1997) also tested men and women’s
metaperceptions of body shape. In other words, they asked men what they thought
women preferred and women what they thought men preferred. Their aim here was to
compare these results based on fat distribution (WHR) to previous findings suggesting
that women believed that men preferred thinner figures, based on overall body size
(BMI). They found no differences between participants’ own judgements and what they
perceived as the opposite sex’s judgements.

In addition to methodological concerns, problems with stimuli have been noted.
[n addition to concerns raised in reference to Puhl and Boland (2001) in Figure 1,
Tassinary and Hansen (1998) pointed out that nearly all WHR studies of female
attractiveness have used the samé stimulus materials. Although Lippa (1983) used a
different set of line drawings, these yielded peculiarly shaped figures, none of which are
particularly appealing (see Figure 2). Tassinary and Hansen successfully replicated the
effect with new contour line drawings. However, they also note that the widely used
stimuli only range from .7 to 1.0 (see Figure 3). In addition, they seem to have presented

their figures in either rectangular or hexagonal boxes, which may have altered apparent
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proportions. Henss (2000) commented that their choice of line drawings is ironic,
especially because he finds their versions less pleasing and more artificial than Singh’s.

In addition, all but a few studies of female WHR attractiveness have used line
drawings, not photographs of actual women. The two criticisms on restricted range and
artificiality of stimuli can be at least partially addressed if we refer to Study Two by
Singh (19944, see Figure 4). The stimulus was a photograph of an actual woman from
the midriff to the knees (perhaps to control for extraneous factors such as facial
attractiveness, breast size, and social status cues) with the waist graphically altered to
include WHRs of .6, .7, .8, and .9. This investigation found that men aged 18-22 found
the .6 figure more attractive, and healthier, and least in need of weight loss than the other
WHRSs. Interestingly, as in other studies, the least attractive figure was judged to be the
most intelligent, kind, understanding, and faithful. However, one wonders whether the
clothing in the photos, although held constant, may have affected judgements, both
because of its rakish style and because the belt partially obscures the hips. Furthermore,
one could argue that the woman in the picture probably does not represent a normal
weight individual. As we have learned, underweight figures consistently receive lower
attractiveness ratings than normal weight figures. Finally, the photos were retouched to
yield the range of WHRs, which introduces a confound with apparent BMI, discussed
further below.

Henss (e.g., 2000) has avidly campaigned for the use of high quality colour
photographs of women in more naturalistic poses wearing swimsuits or more typical
clothing. However, his sets also embody the problem of BMI confound. Because the

figures were altered using computer software, the actual BMI of the figure, which was
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unavailable to begin with, was altered along with WHR. Henss also noted that the digital
manipulations affected the apparent height of the females pictured. Using this stimuli
which is considerably more pleasing to view, Henss (2000) found that WHR was related

only to male and female ratings of “attractiveness,” but not to ratings of “motherliness-

& 1”&

agreeableness,” “extraversion-positive affect,” “self-assurance-career orientation,”
“fashion plate,” “figure,” or “health-youthfulness.”

Another feature of the line drawings is that, for Singh’s (1995a) male figures and
Tassinary and Hansen’s (1998) female figures, the waist is held constant, but hips are
enlarged to achieve the various WHRs. Singh’s (e.g., 1994c) female line drawings and
photographs present constant hips with altered waists. Both procedures may introduce a
confound: perhaps higher WHR figures appear heavier than their lower-WHR
counterparts. Thus, both apparent body weight and WHR are being manipulated. Puhl
and Boland’s (2001) stimuli (shown in Figure 1) are a prime example. This is exactly the
point made by Tovée and Comelissen (1999) in evaluating stimuli used by Yu and
Shepard (1998) and Tovée, Reinhardt, Emery, and Cornelissen (1998): adjustments in
pictured WHR also inflate BMI. As the findings demonstrate, heavier-than-normal
figures have always been rated as less attractive than same-WHR normal weight
drawings. |

However, Tassinary and Hansen replicated Singh’s effect with opposite
manipulations: the former added hip size, the latter added waist size. In the study using
photographs where the waist was altered, the .6 figure, which probably looked the most

underweight, was judged most attractive, despite other findings suggesting that

underweight figures are seen as less attractive than normal weight figures. While some
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evidence suggests that this confound may not produce profound differences, caution is
recommended, especially at this early stage of investigation. Henss (1995) and Furnham,
Tan, and McManus (1997) come to a similar conclusion, the former noting that Singh’s
male figures are “particularly he#vy and massy.” Although not commenting on the
female figures in the photographic stimuli, they also advocate the use of more naturalistic
stimuli.

Furnham, Lavancy, and McClelland (2001) found that facial attractiveness, not
WHR, predicted male ratings of female figures’ attractiveness, sexiness, health, and
fertility. Their results suggest that WHR is a primary informer of whether a women is
pregnant. However, their stimuli used retouched photographs and are subject to the
confound with unavailable BMI as discussed above. Results may differ when
unretouched photos of various people are used because these will avoid a weight
confound.

In summary, major problems interpreting the research conducted to date arise
from the stimuli employed. Many investigations have relied on the same set of line
drawings. Also, the vast majority of stimuli consist of drawings or photographs that have
been altered to yield a variety of WHRs. The difficulty with this approach is that once

- the alterations are made, weight categories tend to overlap such that, for example, the
underweight figure with a WHR of 1.0 looks heavier than the normal weight figure with a
WHR of .7. Moreover, some researchers alter the waist and some the hips, which further
compromises comparisons across studies. Also, when drawings or magazine photographs
are used, there is no way to determine the person’s actual WHR or BMI. This problem is

further compounded when the figures are retouched. Methodological concerns have also
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been raised, as a number of studies collected rankings, which relegates one to using
nonparametric analyses.

BMI as a Determinant of Attractiveness

Body mass index (BMI) is considered the “most satisfactory index to date to
define [generalized] obesity” (Neggers, Stitt, & Roseman, 1989, p.123, brackets in
original). Weight in kilograms is divided by height in metres squared. An adult is
considered to be obese when the. BMI is > 27.8 kg/m? for males and > 27.3 kg/m? for
females, which are the 85% percentiles for each sex. BMI is negatively associated with
socioeconomic status and education (Lapidus et al., 1989). However, WHR (which
reflects fat distribution) is better than BMI at predicting risk of disease (Neggers, Stitt, &
Roseman, 1989) and fertility (Wass, Waldenstrom, Rossner, & Hellberg, 1997; Zaadstra
etal., 1993). WHRis also a true indicator of androgenicity, osestrogenicity, and
reproductive potential (Furnham, Tan, & McManus, 1997).

Not all researchers agree that WHR is the strongest determinant of physical
attractiveness. Hume and Montgomerie (2001) report that facial attractiveness was best
predicted by BMI and past health problems. As mentioned above in reference to male
attractiveness, Maisey et al. (1999) found that BMI was a better predictor of female
ratings, although waist-to-chest ratio was an even better predictor. Tovée and
Comelissen (2001) found that BMI was a better predictor of female attractiveness than
other shape cues like WHR. This held for both anterior and lateral profile views of the
female figures.

Tovée, Maisey, Emery, and Cornelissen (1999) pitted WHR and BMI against

each other in explaining variance in men’s ratings of colour pictures of women. Their 50
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female figures represented five BMI categories: emaciated (below 15), underweight (15-
19), “normal” (in the healthy not normative sense, 20-24), overweight (25-30), and obese
(over 30). Because their regression analysis found a larger effect size for BMI (73.7%)
than WHR (2.3%), they concluded that BMI is a much more reasonable candidate for the
honest advertisement underlying men’s attractiveness judgements. They also cite the
curvilinear relationship between BMI and attractiveness ratings, saying that BMI is
sensitive to the fact that emaciated women are amenorrheic and, so, infertile. They
correctly point out that previously used stimuli have two main problems: they generally
use rather unrealistic line drawings and their manipulations of these stimuli add a weight
confound. They also point out an overlap in Tassinary and Hansen’s stimuli, such that
the weight categories overlap. |

One concern with the Tovée et al. investigation lies with the stimuli used. Firstly,
these authors did not control for breast size, which has shown to affect attractiveness
ratings in specific ways. Secondly, while the range of BMI was quite broad, WHR
ranged from .68 to .98. In addition, only 19 images were used in the main analysis, the
selection criteria and representativeness (i.e., WHR and BMI ranges) for which is unclear
(a figure caption suggests that the range of WHR in rated pictures ranged from .70 to
.83). This restriction in range aqd low sample size would severely compromise the
regression analysis with which the authors buttress a main assertion: that BMI accounts
for an extraordinary 73.7% of the variance, while WHR only accounts for a mere 2.3%.

However, despite the above results, the theoretical rationale for BMI as a primary
determinant of attractiveness is not as well developed as that for WHR. BMI lacks an

underlying physiological mechanism that fluctuates both with reproductive status and
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weight in both men and women. Similarly, BMI supporters would be hard pressed to
explain several findings above, including WHR being a better predictor of disease,
consistency of “ideals” over time, and interactions of WHR with males’ financial status
or females’ breast size. Interestingly, the preferred BMI of 18-19 falls in their descriptive
category of “underweight,” which seems to run contrary to their claim that reproductive
health and attractiveness are associated with a healthy weight. Furthermore, since very
few women fall in the “normal” category, apparently their narrative of what is desirable
leads one to conclude that overweight women are more plentiful and desirable, which
directly contradicts their findings. Lastly, their weight categories differ somewhat from
those used by others; Neggers et al. (1989) report “obese” BMIs as the 85" percentile or
27.3 kg/m’® for males.
Interim Summary

As is common in a relatively young area of research, methodological
improvements and further replication would be welcome. In addition, there are a number
of theoretical possibilities that have yet to be ruled out. For instance, a fair amount of
evidence suggests that WHR is related to ratings of attractiveness and health, as well as
risk factors for health and reproductive success. In that case, we can probably rule out
the possibility that WHR is attractive just for its own sake. Tassinary and Hansen (1998)
would have us believe otherwise, concluding that the ability to judge WHR is probably
ontogenetic and likely a “dimensionless number with . . . highly circumscribed
explanatory or predictive efficacy” (p.155). However, this conclusion ignores
aforementioned epidemiological research clearly demonstrating a relationship between

WHR and health risk and hormonal status.
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A convincing rationale exists to propose that WHR holds signal value as an
“honest advertisement” of someone’s quality as a potential mate. The initial criteria for
determining whether a union will bear children is whether the potential mate is of the
opposite sex. Perhaps WHR is a long-range advertisement or “billboard” in this sense
because both men and women seem to use it and agree on its significance in terms of
attractiveness. Men and women’s WHRs also form a bi-modal, mostly non-overlapping
distribution. Some have also noted that WHR can be determined from any angle (Singh,
1993b). As yet, no one has tested whether people can determine someone’s sex from a
picture of their WHR or at what distance.

So WHR reflects level of physiological functioning such that it advertises lower
risk of cardiovascular and other diseases. But most with heart disease fail to develop
many symptoms or impairments until their fifties or sixties, plenty of time to reproduce
even in Pleistocene-era terms. Similarly, if stress leads to neuroendocrine dysregulation
after one has had children, such a mechanism should not be selected against. However,
stop to consider the other health conditions associated with high WHR: diabetes,
neuroendocrine and sex hormone problems, and, most damaging, decreased success of
conception and pregnancy, the coup de grdce of personal deficits in the immediate and
evolutionary senses. As we have learned, infertile and postmenopausal women exhibit
more masculine WHRSs and infertile men with conditions like Klinefelter’s syndrome
show more feminine WHRs. To propose that men and women attach the same functional
significance to WHR is a more parsimonious explanation than suggesting WHR

information is used differently depending on the sex of the perceiver. This also increases
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the possibility that men and women may compare mate value across targets, or even
compare their own attractiveness to that of rivals.

In men, a low WHR may suggest abnormal gonadotrophic function, which may
compromise fertility. However, in women, a high WHR has been empirically linked to
lower rates of conception and successful pregnancy. Thus, people with WHRs that are
atypical for their sex may be less attractive to potential mates. Postmenopausal women
are one group for which reproduction is no longer possible. Thus, if WHR signals
fecundity, one might expect that people would be able to separate WHRs of pre- and
postmenopausal women. If one further considers that pregnant women are, for the
purposes of mating, infertile for the time being, would one not expect that women
relatively early (i.e., first trimester) in their pregnancies should exhibit higher-than-usual
WHRs? The potential importance from a paternity certainty standpoint is obvious — the
earlier people can detect that a woman is pregnant, the more energy men can devote to
presently fertile women. There may be enough social implications stretching back into
human history to suggest that men and women in the social group may reap advantage
from early detection of a pregnancy. We may, then, hypothesize that WHR would
increase when a woman becomes pregnant, aside from the obvious increase due to the
size of the baby. Women with already-high WHRs may hold a devious advantage over
women with usually low WHRs: might they be better able to hide their pregnancy from
people with whom they are familiar, thus concealing paternity? As discussed above,
people can detect minute differences (.1) in WHR on nearly identical figures. However,

oral contraceptives mimic pregnancy hormonally — but are women’s WHRs affected and,

if so, how?
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Some argue that BMI can better account for variance in attractiveness ratings.
However, the theoretical rationale is relatively weak, as it can only predict a lack of
fertility in severely underweight women. Furthermore, BMI does not provide a unifying
explanation for the pattern of findings exhibited in the areas of health, consistency of
“ideals” over time, and the effect of financial status in men or breast size in women.

The Present Study

The purpose of the present research is to replicate previous findings using more
ecologically valid stimuli. The relative predictive power of BMI and WHR were
compared using stimuli for which actual values are known. As broad a range of WHRs
as possible was sought to avoid restriction of range. Not only does this yield normative
data on WHR, but also various ratings related to attractiveness. Both men and women
were recruited and anterior, posterior, and lateral views were collected, but only the
anterior were shown to raters in the interests of limiting the length of the experimental
session to about an hour. The present study also further investigated the reliability of
self-report of waist and hip measurements.

The present study includes a number of relatively unexplored, yet potentially
relevant, variables that are largel§ aimed at anticipating possible confounds with
attractiveness ratings. These mainly relate to personal characteristics of raters that may
affect mate value or mate selection. They include sexual orientation, age at sexual
maturity, sociosexuality, body self-esteem, and intelligence. These variables have not yet

been included in published investigations of physical attractiveness judgements.
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Hypotheses and Exploratory Research Questions

Despite a large number of studies supporting WHR as an important determinant
of attractiveness ratings, Toveé et al.’s recent investigations propose an alternative
explanation. Therefore the primary purpose of the present study is to provide a direct test
of competing hypotheses, using érocedures that correct for past problems in stimuli and
analyses.

We have grouped our hypotheses into three main areas: normative, theory-driven,
and exploratory. The first deal with normative issues of body measurements:
1. The distribution of WHRs should show greater frequency around the preferred
proportions and a truncated range (means of .7 in women and .9 in men, according to
previous studies). Do actual distributions map onto the preferred distributions? If so, this
would lend support for a process of stabilizing selection.

The second set is theory-driven hypotheses regarding perceptions of WHR:
2. As mentioned above, a main aim of the present work is to compare the predictive
power of WHR and BMI. We hypothesize that WHR will explain a greater proportion of
the variance in attractiveness judgements than BMI.
3. Although the present study includes a broader range of stimuli than previous

' investigations, we expect to replicate the following results:
a) Female figures will be seen as increasingly attractive as their WHRs approach
7.
b) Male figures will be seen as increasingly attractive as their WHRs approach

9.
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c) Figures who are under- and overweight will be seen as less attractive than
normal weight figures.

4. Are raters’ perceptions accurate? How well can people assess weight and age based on
our stimuli? Results showing that raters are accurate in assessing these characteristics
could support an “honest advertisement” view of body shape.
5. Do raters agree on which photographs are most and least attractive? Results showing
idiosyncratic judgements would support a “beauty is in the eye of the beholder” view of
attractiveness judgements. Results in which ratings are consistent with each other could
support an “honest advertisement” view.
6. Ratings of attractiveness are not expected to differ based on sex of participant or other
personal characteristics. This is a null hypothesis, but has been shown in previous
investigations. Significant differences between raters based on individual variation will
serve to falsify an “honest advertisement” account of physical attractiveness. For
statistical purposes, we predict differences in attractiveness judgements based sex and
other personal characteristics.

The final set of research questions is exploratory in nature, as previous literature
is lacking or unclear in these are#s:
7. In keeping with the findings of Radke et al. (1990), Joiner et al. (1994), and Davis and
Cerullo (1996) on body dissatisfaction and WHR, it is hypothesized that WHR will be
related to physical attractiveness self-esteem, with sex of participant and BMI moderating
the relationship. Men and women with more favourable WHRs (higher in men and lower

in women) will show greater body self-esteem than participants with less favourable
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WHR, if their BMIs are in the normal-weight range. People with over- or under-weight
BMISs will report lower body self-esteem.
8. Ratings of attractiveness are not expected to differ based on sexual orientation or
sociosexuality, given previous ﬁﬁdings that men and women show similar attractiveness
ratings despite presumed differences in partner preference (e.g., Henss, 2000; Singh,
1993b; Tassinary & Hansen, 1998). In addition, findings from limited research on a
lesbian sample did not show differences in attractiveness ratings based on “butch” or
“femme” preferences (Singh et al., 1999). Significant differences based on sexual
orientation and sociosexuality will refute an honest advertisement account of physical
attractiveness.
9. a) Is body shape an honest adyertisement of intellectual functioning? Results in which
raters accurately estimate the intelligence of photographs will support this view.

b) Does intellectual functioning affect peoples’ ratings of attractiveness?

¢) What bodily proportions are seen as most and least intelligent?
10. How do global relative judgements of attractiveness compare to ratings of specific
characteristics? This will allow some investigation into the effect of methodological
differences across studies. Most previous research had participants rank a group of
drawings, which were presented simultaneously. Our ratings were obtained when
participants could only evaluate one photograph at a time. Conversely, they were able to
compare all the stimuli before deciding their rankings.
11. Does sex pictured or sex of rater affect how quickly participants rate and rank the

photographic trials? One might expect that women will take longer than men because
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women are predisposed to be choosier of mates due to their greater investment in
feproduction.
12. Are self-reported body measurements reliable?
13. What is the psychometric quality of the instruments used?
Method
Phase 1 — Prescreening and Stimulus Selection

Participants. Participants-were male and female university students. The females
were not currently pregnant. Students in Introductory Psychology classes received a
bonus point toward their final grade for participating.

Two hundred and thirty-six participants were pre-screened to enable: (1) the
collection of normative WHR data over a wider spectrum than might volunteer for a
study on body shape, and (2) the selection of the appropriate range of WHRs while
controlling for body weight, something that altering photographs does not allow. A
prescreening questionnaire developed by the author (see Appendix A) was distributed,
asking participants to provide the following information: if female, whether they have
ever been or are pregnant; if currently pregnant, for how many weeks; personal and
family history of correlates of cardiovascular and reproductive health; waist girth; hip
girth; height; and body weight. These questions were included to assess body shape and
determine whether respondents had conditions that might affect endocrine function and,
therefore, WHR. From this pool, 20 males and 28 females were recalled and their
measurements were confirmed. WHRs and BMISs for those appearing in stimulus

photographs are shown in Tables 2 and 3.
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All participants were asked to wear their favourite blue jeans and white T-shirt to
appear in photographs. This allows control for_the apparent age and status of the wearer
while avoiding the trappings of pfoviding a large number of variously-sized, clean
leotards or the possibility of participants dropping out if asked to wear swimming
apparel.

Materials.

1. Phase I Participant Information Sheet. Developed by the author, this measure (see
Appendix B) collected the following information: age; sex; age at menarche if female;
age at first nocturnal emission, shaving, and voice change if male; presence of artificial
hormones (birth control or otherwise); and presence of a medical condition that might
alter endocrine function. Women indicated whether they are currently pregnant and, if
so, for how many weeks. This was followed by the Sociosexual Orientation Inventory
(SOI), titled “Sexual Attitudes and Behaviour Survey”, the State Self-Esteem Inventory
(SSEI), titled “Current Thoughts,” and the Shipley Institute for Living Scale (SILS),
titled “Perceptual Processing Scale.” Finally, participants provided self-report waist and
hip measurements, which were confirmed by an experimenter, who measured to the
nearest .5 cm. The experimenter also collected height to the nearest .5 cm and weight to
the nearest pound.

2. Sociosexual Orientation Inventory (SOI). Developed by Simpson and Gangestad
(1991), the SOI measures individual differences in attitudes and behaviours associated
with sociosexuality, or the willingness to engage in uncommitted sexual relations. The

measure’s seven items have demonstrated divergent validity from sex drive or general
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interest in sex. Psychometric analysis from this sample yielded a Cronbach’s alpha of
.86.

3. State Self-Esteem Inventory (SSEI), Appearance subscale. Developed by Heatherton
and Polivy (1991), the SSEI measures short-lived or “state” changes in self-esteem
related to physical attractiveness. Factor analysis confirms the presence of an appearance
factor, composed of five items. This measure will be used to further explore the
relationship between WHR and body dissatisfaction. Psychometric analysis for this
sample yielded a Cronbach’s alpha of .78.

4. The Shipley Institute of Living Scale (SILS). The SILS provides a short measure of
intelligence that compares favourably to other adult measures of intelligence (Zachary,
1986). It yields four scores: Vocabulary, Abstraction, and total scores, as well as
estimated IQ. The Vocabulary subscale consists of 40 items, in which participants are
asked to circle one of four words that is synonymous with a target word, and the
Abstraction subscale consists of 20 items, in which participants are asked to extend short
sequences. It is highly reliable, with an internal consistency of .92, test-retest reliability
of .78, and standard error of measurement of 6.6. The total score correlates .77 with
Wechsler 1Q.

Procedure. Participants completed the Phase 1 Participant Information Sheet.
Anthropometric information was obtained through “guided self-report.” In other words,
participants took and recorded their own measurements in the laboratory, with direct
access to instructions and the experimenter. The experimenter also collected this
information to allow for tabulatién of reliability coefficients. Where the two

measurements conflicted, those obtained by the experimenter took precedence in
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analyses. Finally, participants were photographed with their T-shirts pinned back against
a neutral background from three‘angles: posterior, lateral, and anterior. Only the latter
view was presented to raters (as shown in Appendix C).
Phase 2 — Obtaining Judgements of Attractiveness

Participants. Sixty male and 78 female undergraduate students participated from
the 236 who were prescreened. Those in Introductory Psychology classes received a
bonus point toward their final grade for their participation.

Materials.
1. Photographs. Photographs obtained in Phase 1 were selected to represent the widest
range of WHRs possible. Three 'Weight groups were also represented for each level of
WHR: underweight, normal weight, and overweight. Weight status (i.e., under-, normal-,
or overweight) was determined using BMI, with the 15" and 85™ percentiles comprising
the cutoffs for underweight and overweight, respectively. The cutoffs were 21.99 and
30.17 for males and 20.26 and 28.37 for females, respectively. These cutoffs were
chosen for two reasons: to remain consistent with previous research and to allow for
contrasting of heterogeneous groups. WHR was separated at the 33™ and 67" percentiles
to produce three groups in the same manner that two groups would be created using a
median split.

This yielded eight body shape trials, based on the combination of the three WHR
and BMI levels, with the exception of high WHR-low BMI because the prescreening did
not garner anyone with these proportions. Please refer to Tables 2, 3, 4, and 5 for
photograph and cell information. A total of 48 photographs were presented on a

computer screen and mounted on index cards. Faces and upper torsos were obscured to
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control for facial attractiveness, protect anonymity and, in women, control for the effects
of breast size (see Appendix C for sample stimuli).

Reliability information was obtained to assess homogeneity within trials
(categories of photographs) on the dependent variables (as summarized in Table 6), with
the exceptions of 3 trials because they consisted of only one photograph (male low WHR-
high BMI, female low WHR-moderate BMI, female low WHR-high BMI). Results
indicate that, except for one trial (male photographs with moderate WHRs and BMIs) on
one dependent variable (masculinity rating), all average measure intraclass correlations
were significant, ranging from .25 to .93. This suggests that the photographs in each trial
are internally consistent. The one exception was not required because male photographs
were grouped solely by WHR for analysis of masculinity.

2. Phase II Participant Information Sheet. This measure (see Appendix D) was
developed by the author and asked participants to provide their age; sex; sexual
orientation (on a 7-point Likert scale ranging from exclusively heterosexual to
exclusively homosexual); age at menarche if female; age at first nocturnal emission,
shaving, and voice change if male. This measure also includes the SOI, SSEI and SILS,
as described above. Finally, participants reported their waist and hip measurements,
‘followed by experimenter confirmation of these figures and collection of weight and
height data.

3. Phase II Rating Sheet. This measure (see Appendix E) was developed by the author
and asked participants to rate each target photograph on 10-point Likert scales on the
following attributes: masculinity, femininity, good looks, sex appeal, intelligence, interest

in having children someday, and capability of having children. Distributions of responses
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contraindicate response bias. Raters then estimated the target’s age and weight and,
finally, on 10-point Likert scales, rated the target’s attrag:tiveness for marriage with
children and a brief sexual encounter. Photographs were presented in random order, but
were grouped for analysis by trial as established by WHR and BMI. This yielded eight
body shape trials.

Procedure. Participants completed the Phase II Participant Information Sheet and
a Phase IT Rating Sheet for each photograph. Photographs of females and males were
presented in separate segments on a computer screen, with participants rating opposite
sex figures first, then same-sex figures. Secondly, participants placed the photographs
mounted on index cards in rank order from most to least attractive. Participants’ time to
rate and time to rank male and female photographs were recorded to the nearest 30
seconds.

Results
Sample

One woman discontinued her participation in the rating phase of the study. Two
women and three men indicated their sexual orientation was bisexual or homosexual.
Unfortunately, due to lack of homo- and bisexual participants, these five participants had
to be excluded from analyses of attractiveness ratings. Other demographic information
for raters is presented in Table 7 (Physical proportions are reported for raters separately,
as participants appearing in photographs were specifically selected for their body shape.)
Age at sexual maturity was determined by age at menarche for women and the average of

age at first nocturnal emission, voice change, and shaving for men.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Waist-to-hip Ratio 54

Pre-analysis Issues

Overview of Analytic Strategy

The experimental design allows for two approaches to analysis: one that focuses
on the photographic stimuli and one that examines the people who provided judgements
of attractiveness. This affords the opportunity to determine how variations in the stimuli
and individual differences among participants affected attractiveness judgements.
Previous studies have concentrated largely on the former approach.

Outliers

The data were examined for missing values, univariate outliers, and multivariate
outliers. Cases with missing data were excluded from corresponding analyses.
Univariate outliers, defined as cases with z-scores of greater than +3.29, were set closer
to the mean until their z-score was less than +3.29 (Tabachnick & Fidell, 1996).
Multivariate outliers were tested for using Mahalanobis distance with a chi-square
criterion. No multivariate outliers were found.

Assumptions

The following assumptions were tested: multivariate normality, linearity,
homoscedasticity, homogeneity of variance-covariance matrices, multicollinearity, and
singularity. As previously discussed, outliers have been managed to eliminate the
possibility of violation of normality due to outliers. Detrended expected normal
probability plots were also examined to protect against violation of this assumption
(Tabachnick & Fidell, 1996).

All pairs of variables must be bivariate normal (Stevens, 1986). To this end,

bivariate scatterplots were visually examined to ensure an elliptical shape. If the linearity
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assumption is violated, the overall shape of the plot will be curved, not rectangular. A
violation of the assumption of homoscedasticity would show up in a residual plot as a
band of plotted residuals becoming wider at larger predicted values. Visual examination
of the residuals plots suggested that the assumptions of linearity and homoscedasticity
were generally satisfied.

Correlations between measures were examiﬁed for multicollinearity and
singularity. Tables 8a and 8b contain correlations for information provided by female
and male participants who rated bhotographs, respectively. Multicollinearity occurs
when a correlation between variables exceeds .90 (Tabachnick & Fidell, 1996). Ratings
variables “good-looking” and “sexy” were correlated .90 (p < .001). However,
collinearity diagnostics indicated that although the last root had a condition index greater
than 30, there were no variance proportions greater than .50, thus, there is no
multicollinearity (Tabachnick & Fidell, 1996, p.87). Singularity occurs when the
correlation between variables is .99 or greater, indicating the variables are essentially
identical. No singularity was found.

| Analysis
Normative Data

The raw distributions for male and female WHR are shown in Figure 5. Previous
research indicates that WHRs found most attractive by raters are .7 for women and
between .9 and 1.0 for men. Both of the current distributions differ by about .05: these
women average about .75 and these men average about .85. This is consistent with many
of the studies of actual WHRs, as summarized in Table 1. One sample t-tests indicate

that the current sample of females did not differ significantly from the so-called
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“preferred” proportion of .7. However, the males did, t(79) = -8.48, p < .001, compared
to a test value of .9, which is the most liberal “masculine” valug: that has been produced
by studies examining female prefgrences.

In terms of personal information, male raters had significantly higher body self-
esteem (F (1,135) = 7.76, p < .05), sociosexuality summary scores (F (1,135) = 46.66, p <
.001), and WHRs (F (1,135) = 148.29, p <.001). There were no sex differences in age,
estimated WAIS IQ, or BML

Hypothesis 1. Significant kurtosis or a normal distribution would provide
evidence of stabilizing selection. For males, the distribution of WHR showed a kurtosis
of .45, with a standard error of kurtosis of .61. For females, kurtosis was .40 with a
standard error of .54. Significance tests using a z criterion (Tabachnick & Fidell, 1996,
p.72) showed neither distribution was kurtotic. However, significance tests of skewness
showed that the female distribution was positively skewed, z=2.54, p < .05 with a
skewness of .67 and standard error of skewness of .27 (the male distribution showing
skewness of .42 with a standard error of skewness of .31). In other words, female WHRs
tended to be lower.

To summarize normative results, the current sample differs from those of previous
investigations in that males show significantly curvier proportions. Male raters differed
somewhat from female raters in BSE, sociosexuality, and, as expected, WHR. The
properties of the current distn'buiion do not suggest underlying stabilizing selection,

although the female participants’ distribution was positively skewed.
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Theory-Driven Analyses

This set of analyses was grounded in previous research and provided a direct test
of competing hypotheses: does WHR or BMI provide a better explanation for the current
data? It also affords a picture of people’s perception of different body shapes, whether
these are accurate, and whether one’s own characteristics affect one’s perceptions.
Where indicated, analyses included separate examination for male and female raters. As
mentioned above, bisexual and homosexual judgements were excluded from analyses,
except where indicated. |

Hypothesis 2. Which provides a better account of the obtained data: WHR or
BMI? Before proceeding with the analysis that follows, careful consideration was given
to avoiding a large series of separate analyses by extracting a smaller number of factors
from the various dependent variables. However, predictors turned out to be very specific
for each variable and this area of research has yet to develop to the point that more
general entities can be discerned. In lieu of reducing the number of variables, appropriate
control for concerns such as Typ:e I error were implemented as detailed below.

As a preview, the analysis used to answer this question employed a series of
stepwise multiple regressions with WHR and BMI as independent variables, with
separate analyses for male and female photographic trials. The 11 ratings and global
ranking were examined separately as dependent variables (these results are summarized
in Table 9). Following this, multiple regressions were conducted separately for each sex
of rater to determine whether male and female observers use different information (WHR

vs. BMI) to make attractiveness judgments (these results are summarized in Table 10).
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Firstly, to compare the predictive power of these two variables, stepwise multiple
regression was used with WHR and BMI as independent variables, with separate analyses
for male and female photographic trials and for the 11 ratings and global ranking as
dependent variables (results are summarized in Table 9). WHR was the sole predictor of
masculinity (R? = .33 and .23 for female and male photographs, respectively) and age (R?
= .21 and .33 for female and male photographs, respectively). BMI was the sole
predictor for intelligence (R2 = .66 and .32 for female and male photographs,
respectively), female photographs’ interest in having children (R? = .16), and male
photographs’ ratings of good-looking (R? = .35), sexy (R? = .36), attractive for marriage
(R? = .22), attractive for brief casual sex (R? = .40), and global ranking (R = .50). The
variance of many ratings was best explained by BMI, with a lesser contribution from
WHR. In these cases, percent of variance explained was typically fairly substantial for
BMI (.44 - .91), with a statistically significant but negligible contribution from WHR (.03
- .13). Specifically, these included ratings of female photographs on femininity (R?A =
.44 and .13 for BMI and WHR, respectively), good-looking (R*A = .64 and .07), sexy
(RA = .63 and .07), weight (R*A = .91 and .03), attractiveness for marriage (R*A = .68
and .07), attractiveness for brief casual sex (R*A = .67 and .08), and global ranking
(RA = .79 and .05) and male photographs’ weight estimates (R*A = .84 and .05).

Multiple regressions wer;e conducted separately for each sex of rater to determine
whether male and female observers use different information (WHR vs. BMI) to come to
conclusions about people based on their body shape. Results are summarized in Table
10. A number of differences emerge when compared to the analysis of overall ratings

(male and female raters analyzed together), as discussed below.
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As mentioned above, when ratings are considered irrespective of rater sex, WHR
seems to be a main influence in raters’ judgements of masculinity. However, when sex
of rater is taken into account, it appears that female raters use WHR to determine
masculinity of both female and male photographs (R? = .28 and .28, respectively). Male
raters, however, apply this variation only to female photographs (R? = .34). WHR and
masculinity ratings are positively correlated (r = .44, p < .05 and r = .56, p < .05 for
female and male photographs, respectively). Thus, it would seem that female raters find
male and female photographs more masculine as the WHR increases and male raters find
female photographs more masculine as the WHR increases.

Irrespective of sex, WHR was also the sole predictor of age estimates. When
male and female raters were examined in separate multiple regressions, this pattern held
for female raters (R? = .20 and .30 for female and male photographs, respectively) and for
male raters when viewing male figures (R? = .38). However, for male raters viewing
female figures, BMI was the sole; influence of their estimates of female photographs’ age
(R? = .24). In other words, men may use a different benchmark for guessing the ages of
other men (WHR) and women (BMI), where women use the same benchmark (WHR) for
both.

As mentioned above, irrespective of rater sex, BMI was the sole predictor of rated
intelligence of male and female photographs. When male and female raters are examined
separately, male raters apply this to female and male figures (R? = .67 and .60,
respectively), but female raters apply it only to other females (R* = .55).

As for female interest in having children, the overall regression and separate by-

rater-sex regressions paint a disparate picture of the influence of WHR and BMI.
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Irrespective of rater sex, BMI was the sole predictor of female photographs’ interest in
having children. When rater sex was examined, this pattern held for male and female
ratings of male photographs; both female and male ratings of male photographs’ interest
in having children were solely predicted by BMI (R?= 25 and .36, respectively).
However, WHR was the sole predictor of male ratings of female photographs’ interest in
having children (R?=.18). Neither WHR nor BMI significantly predicted female ratings
of female photographs’ interest in having children.

Irrespective of rater sex, BMI was the sole predictor of male photographs’
attractiveness for marriage. When sex of rater was taken into account, it remained a
significant predictor of male raters’ judgements (R> = .37), but did not predict females’
ratings of this dimension.

It could be argued that a more appropriate analysis would be to compare the
simple correlations of each variable with the dependent variable (i.e., each rating). In
stepwise regression, the independent variable with the highest correlation is selected for
entry into the equation first. Very minor differences in the magnitude of the correlations
can affect the equation. To explore this alternative, a series of Tests for Difference
betw;en Dependent Correlations was conducted as described by Bruning and Kintz
(1987). The correlations for male and female photographs were examined separately,
with WHR and BMI as independent variables and each rating and global ranking as
separate dependent variables. None of the t tests were significant for male pictures, thus
it is impossible to tell from this analysis which variable (WHR or BMI) contributes most
to explaining the variance in attractiveness judgements of male photographs. For female

photographs, judgements of “intelligent” (t(25) = 2.45), estimated weight (£(25) = -6.51),
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and global rank (t(25) = -2.80) were statistically significant, indicating that the two
correlations for these dependent variables are very likely really different. An
examination of the bivariate correlations suggests that BMI is more closely associated
with these rater judgements (-.81, .96, and .89, respectively), compared to WHR (-.55,
.67, and .68, respectively).

To summarize, using multiple regression analyses, BMI is a better predictor of
attractiveness judgments than WHR, as shown by a greater number of ratings being
solely predicted by BMI, as well as a greater proportion of variance explained being
attributed to BMI. However, WHR was a sole predictor of age and masculinity. Some
differences emerged when sex of rater was taken into account, when compared to
analyses conducted irrespective of rater sex. At the level of simple correlations, however,
BMI and WHR were often equivalent predictors.

Hypothesis 3. Will the preferred WHRs approximate those determined by
previous research (.7 for women and .9 for men)? Will normal-weight figures be
preferred to under- and overweight figures?

Where regression results from the Hypothesis 2 analysis indicated a sole
predictor, two-way mixed ANOVAs were conducted with 3 levels of the independent
variables (low, moderate and high levels of WHR or BMI) as the within-subjects factor
and rater sex as the between-subjects factor. Significant main effects were followed up
with examination of pairwise comparisons and significant interactions were followed up
with F-tests for simple effects as recommended by Bruning and Kintz (1987, p.132-145).
This will yield a description of the preferred body shape trials. In general, results of the

two-way mixed ANOVAs (summarized in Table 11) indicate that the overall tendency of
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the raters was to adjust their ratings as a function of pictured body shape. Secondly, male
and female raters often provided different ratings for the same pictured body shape.

WHR, as indicated by the above regression results, was a sole predictor of
masculinity judgements. For male photographs, the two-way mixed ANOVA revealed a
significant rater sex by WHR category interaction (F (2,254) = 95.84, p <.001). Post hoc
F-tests for simple effects showed that female raters find moderate and high WHR men
significantly more masculine than low WHR men (F (1,381) =4.58, p <.05). For female
photographs, the ANOVA showed significant main effects of WHR category (F (2,254) =
248.26, p <.001) and rater sex (F (1,127) =4.67, p <.05). Post hoc tests for WHR
category showed high WHRSs were seen as significantly more masculine than moderate
WHRs, which were significantly more masculine than low WHRs. For rater sex, group
means indicate that male raters (M = 3.94) found the female photographs significantly
more masculine than female raters (M = 3.42).

WHR was also a sole predictor of age ratings. For female photographs, the two-
way mixed ANOVA showed a significant main effect of WHR category (E (2,242) =
96.76, p < .001), with post hoc pairwise comparisons showing that high WHR women
were seen as significantly older than moderate and low WHR women. For male
photographs, ANOVA results showed significantly main effects of WHR category (F

2,246) = 170.03, p <.001) and rater sex (E (1,123) =4.96, p <.05. Pairwise
comparisons for WHR category showed significant differences among all three groups,
such that progressively higher age estimates were assigned as WHR increased. Group
means indicate that female raters (M = 23.60) assigned significantly higher age estimates

to male photographs compared to male raters (M = 22.71).
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The muitiple regressions described above with intelligence as the dependent
variable indicated that BMI was the sole predictor. Follow up two-way mixed ANOVAs
showed a main effect of BMI category for both female (E (2,238) = 60.64, p <.001) and
male (E (2,226) =20.45, p < .001) photographs. Pairwise comparisons showed that obese
males were seen as less intelligent than their lean and moderate counterparts. Obese
females were seen as significantly less intelligent than normal-weight females, who were
seen as significantly less intelligent than underweight femaies. As discussed below, there
is no truth to the assumption that heavier people in this sample are less intelligent.

For female photographs, BMI was the sole predictor of ratings of “interest in
having children.” A two-way mixed ANOVA yielded significant main effects of BMI
category (F (2,250) = 25.28, p <.001) and rater sex (E (1,125)=7.17, p <.05). Pairwise
comparisons on BMI showed that obese women were seen as significantly less interested
in having children compared to normal- and underweight women. Group means for rater
sex showed that female raters (M = 6.76) assigned significantly higher ratings compared
to male raters (M = 6.14)

For male photographs, BMI was also the sole predictor of “good-looking,”
“sexy,” “attractive for marriage,” and “attractive for brief casual sex” ratings as well as

'global rankings. Separate two-way mixed ANOVAs showed significant main effects of
BMI for “good-looking” (E (2,256) = 79.06, p <.001), “sexy” (F (2,250) =89.44, p <
.001), and “attractive for marriage” (F (2,246) =44.01, p <.001). Pairwise comparisons
on “good-looking” and “sexy” both revealed a similar pattern: obese men were seen as

significantly less good-looking and sexy compared to normal- and underweight men. For
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“attractive for marriage,” obese men were seen as significantly less attractive compared
to under-weight men, who were significantly less attractive than normal weight men.

Separate two-way mixed ANOVAs on “attractive for brief casual sex” (F (2,244)
= 3.46, p < .05) and global ranking (F (2,260) = 7.57, p < .001) revealed significant
interactions between BMI category and rater sex. Simple F-tests were used as post hoc
analysis. For attractiveness for brief casual sex, obese men were seen as significantly less
attractive compared to normal- (E (1,366) = 4.74, p < .05) and underweight (E (1,366) =
7.42, p < .05) men. In addition, female raters saw normal- and underweight men as
significantly less attractive than male raters. In other words, male and female raters
provided similar ratings of obese men, but male raters were more generous in their
ratings of normal- and underweight men compared to female raters. For global ranking,
obese men (F (1,390) = 25.28, p < .05) received significantly lower rankings compared
to normal- and underweight (F (1,390) = 14.86, p < .0S5) men, with male raters finding
underweight men as more attractive than normal weight men and female raters finding
normal weight men more attractive than underweight men.

In many cases, the above multiple regressions indicated that both BMI and WHR
were significant predictors of rater judgements. Where this was the case, separate two-
way mixed ANOVAs were conducted to determine body shape trial differences (also
summarized in Table 11). Separate trials consisted of 8 body shapes for both male and
female stimuli photographs, as described above in the materials section.

BMI and WHR were both predictors of raters’ weight estimates. For male
photographs, the two-way mixed ANOVA revealed a significant main effect of body

shape trial, F (7,875) = 368.04, p < .001. Pairwise comparisons showed that the body
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shape trials were seen as progressively heavier as follows: lightest was low WHR-low
BMI < moderate WHR-low BMI < all moderate BMI trials (low, moderate, and high
BMI) and low WHR-high BMI < moderate WHR-high BMI < high WHR-high BML
Thus, it seems that high BMI men with low WHRs appeared to be the same weight as
men with moderate BMIs. The eight female body shape trials interacted with rater sex (E