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Abstract

While facial cues to body size are a valid guide to health and attractiveness, it is
unclear whether the observer’'s own condition predicts the salience of (low) size as a
cue to female attractiveness. The current study examines whether measures related
to women’s own attractiveness/appearance predict the extent to which they use facial
cues to size to differentiate other women on the attractiveness dimension. Women
completed a BMI preference task, where they indicated their preference for high-
versus low-BMI versions of the same woman, provided data to calculate their BMI and
completed various psychometric measures (self-rated attractiveness/health,
dissatisfaction with physical appearance). Here, attractive women and women who
were dissatisfied with their own appearance were more likely to associate facial cues
to low body size with high attractiveness. These data suggest that psychological
factors related to women’s appearance shape their evaluations of other women based
on cues to size. Such variation in attractiveness judgements may function to reduce
the costs of female competition for resources, for example, by identifying ‘quality’ rivals

and/or excluding others based on cues to size.

Key Words: BMI, face perception, attractiveness, female competition, indirect

aggression



41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

Introduction

Women compete with other women based on their desirability to potential mates via
methods of indirect aggression such as self-promotion and denigration (Vaillancourt,
2013) and, on average, are more sensitive to social exclusion than men (Benenson et
al., 2013). Moreover, behaviours related to women’s body image, such as eating
behaviours, appear to be related to their competitiveness around other women
(reviewed in Vaillancourt, 2013). Body-mass index (BMI) predicts health (Finucane et
al., 2011) and is negatively correlated with women'’s attractiveness, explaining a large
proportion of the variance in female physical attractiveness (Toveée et al., 1998). Facial
cues provide a valid guide to body size (Coetzee et al., 2009) and measures of health
(Rantala et al., 2013; reviewed in Re & Rule, 2016) and facial cues to low BMI are
perceived as attractive (e.g., Han et al., 2016). As individuals can accurately gauge
BMI from facial adiposity alone (Coetzee et al., 2009), women may use facial cues to
body size during day-to-day interaction to assess competitors for mates on the
attractiveness dimension, particularly as women’s sartorial appearance may be used
to conceal or accentuate certain bodily features (Grogan et al., 2013). Indeed, features
of clothing such as patterning may alter the apparent size of the wearer (Thompson &
Mikellidou, 2011) and laboratory studies on social judgements of bodies typically
enhance internal validity by examining ratings of individuals in tight-fitting clothing
(e.g., Stephen & Perera, 2014). Given the importance of facial cues for social
interaction (Currie & Little, 2009; Furnham et al., 2001), tests of variation in
attractiveness judgements of rivals for mates based on (more subtle) facial cues to
body size arguably enhance external validity, given that facial cues are easier to

access during social interaction.
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Attractive women are thought to be effective competitors for mates due to their
‘market demand’ (e.g., Wincenciak et al., 2015) and thus may be more likely to
promote themselves over rivals or denigrate other rivals (see Vaillancourt, 2013).
However, it is unclear if psychological or objective measures of women’s own
attractiveness predict the extent to which they use facial cues to body size to
differentiate female rivals on the attractiveness dimension. The current study
examines this, in light of a prior framework where social judgements of the
attractiveness of same-sex rivals varies in light of the functional benefits of identifying
those rivals (e.g. when competition for mates might be particularly intense; Watkins et
al., 2012).

If attractive women have a stronger preference for facial cues to low size, this
would suggest that they are more sensitive to effective competitors for mates and/or
weaken social effort toward less attractive rivals based on cues to size. Alternately, if
less attractive women have a stronger preference for facial cues to low size, this would
suggest that low ‘market value’ women are more sensitive to effective competitors for
mates. To test whether this prediction merely reflects preferences for size similarity or
similar apparent health in other women, or if psychological factors make unique
contributions to women’s evaluations of other women, other variables related to own
appearance and ‘quality’ are examined. Here, self-ratings of attractiveness relative to
a typical individual may have effects on women’s perceptions of other women that are
independent of their (dis)satisfaction with their appearance, if visual exposure to
women who differ systematically from average shape/size (i.e. via media; Sarwer et
al., 2004; Voracek & Fisher, 2002, 2006) is related to appearance concerns (see
Grabe et al., 2008; Stephen and Perera 2014), and is motivated by female competition

as opposed to female mate choice (Vaillancourt, 2013; see also Mealey, 2000).
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Methods

Face stimuli

Women were photographed in a standardized setup with neutral expression and direct
gaze. High-BMI and low-BMI versions of the same woman were manufactured using
established techniques (e.g., Perrett et al., 1998), with 50% of the linear differences in
2D shape between symmetrized versions of a high-BMI female prototype (Mage=25
years, SD=3.57 years; Mswm=24.81kg/m?, SD=0.45kg/m?) and low-BMI female
prototype (Mage=22 years, SD=2.15 years; Mswi=17.24kg/m?, SD=5.95kg/m?) added
to or subtracted from digital face images of 7 young White adult women (Mage=21.86
years, SD=1.78 vyears). The constituents of each face prototype (10 faces,
downloaded separately from 3d.sk; see, e.g., Fruhen et al., 2015) had accompanying
height/weight data (the top/bottom 20% of full face set ordered by BMI). The mean
BMI of the ‘high’ prototype was greater than that of the ‘low’ prototype (1(9.11)=4.01,
p<.01, d=2.66).

The resultant high-BMI and low-BMI versions of the individual face images differ
in size aspects of 2D shape but are identical in other regards (see Figure 1). This
process created 7 pairs of female faces, with each pair consisting of a high- and low-
BMI version of the same individual. Images were standardized on pupil position,
resized (300x400 pixels) and presented adjacently (labels ‘Image A’ and ‘Image B’
above the left/right image respectively).

In a manipulation check, 17 raters (5 males, Mage=26.06 years, SD=8.11 years)
judged the larger of the two faces within each pair (response options: ‘slightly larger’,
‘somewhat larger’, ‘larger’, ‘much larger’). High scores on the task (4-7) reflected a

stronger tendency to associate the high-BMI face with larger size and, conversely,
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lower scores (0-3) reflected a stronger tendency to associate the low BMI face with
larger size. The shape manipulation altered perceived size in the expected direction

(Mperceived size=4.80, SEM=.04, t1(6)=36.08; p<.001, d=13.64).

Figure 1. Example high- (left) and low- (right) BMI versions of the same woman.

Participants and procedure

Seventy-nine women (Mage=27.26 years, SD=10.87 years, one woman later excluded
for not completing all trials), recruited via adverts and our research participation
scheme (awarded either £5 or course credit), took part in a BMI preference task, with
each trial consisting of a high-BMI and low-BMI version of the same woman.
Participants indicated which face in the pair they rated as more attractive and how
much more attractive they rated their chosen face. Trial order was fully randomized

and the side of the screen on which the high-BMI face was presented was
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counterbalanced. Bi-items analyses where the stimulus served as the unit of analysis
confirmed that low BMI versions of women'’s faces were perceived as more attractive
than high BMI versions of women'’s faces (1(6)=4.86; p<.01, d=1.84).

Participants also took part in a separate randomized face judgement task
unrelated to the current study and, following these tasks, a battery of questionnaires
run on surveymonkey.com (estimated height to nearest centimetre; self-rated
attractiveness/health on a 1 (much less than average) to 7 (much more than average)
scale). Self-rated attractiveness is correlated with objective measures of
attractiveness and attractiveness ratings of face photographs (Weeden & Sabini,
2007) and prosocial biases toward attractive individuals in naturalistic contexts (e.qg.,
tipping; Lynn, 2009). Participants completed single-item measures of i) general body
dissatisfaction and ii) overall appearance dissatisfaction using a paper-based 10cm
visual analogue scale (i.e. 0 to 100 scale) with the anchor points ‘None’ and ‘Very
much’ (Heinberg & Thompson, 1995; Mgody dissatisfaction=50.76, SD=24.80, Range=8-
100; Moverall appearance dissatisfaction=47.22, SD=23.73, range=5-100). This instrument is
validated against the body satisfaction subscale of the Eating Disorder Inventory
(Garner et al., 1983). Weight was also measured (Weight Watchers 8991BU precision
body analyser electronic scale; Mewi=24.41 kg/m?, SD=5.03 kg/m?, range=16.88-
43.12 kg/m?). Participants were then thanked, debriefed and reimbursed or awarded

credit. All procedures were granted full Ethical approval.

Coding of responses to faces
Low-BMI face rated ‘much more’ (=0), ‘more’ (=1), ‘'somewhat more’ (=2), or ‘slightly

more’ (=3) attractive than the high-BMI face.
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High-BMI face rated ‘slightly more’ (=4), ‘somewhat more’ (=5), ‘more’ (=6), or ‘much
more’ (=7) attractive than the low-BMI face.
This data was used to calculate participant’'s average score on the BMI

preference task. High scores indicate a stronger preference for facial cues to high BMI.

Results

When compared against chance (i.e. 3.5) women generally preferred low-BMI version
of women’s faces (M=2.63, SEM=.08; t(77)=10.92; p<.001, d=1.24). Simple
correlations are reported in Table 1. As the two dissatisfaction measures were highly
correlated, a new variable was created (dissatisfaction with physical appearance) by

averaging scores on the two scales.

Table 1. Correlations (rho) between predictor variables and outcome variable (Ns
between 65 and 79).

Preference Self-rated BMI Body Overall
for high  attractiveness (kg/m2) dissatisfaction appearance
BMI dissatisfaction

Preference

for high BMI

Self-rated -.365*

attractiveness

BMI (kg/m2) 410* -.428*

Body 107 -.486* .267*

dissatisfaction

Overall .051 -.539* 271 .793*

appearance

dissatisfaction

Self-rated -.176 .331* -.297* -.512* -.435*

health

Multiple regression analyses were conducted on preference for high BMI in women’s
faces, with self-rated attractiveness entered in the first block, and own BMI,
dissatisfaction with physical appearance and self-rated health entered simultaneously

in the second block. Multicollinearity was not a cause for concern (Average VIF= 1.51,
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all VIF<1.65, all tolerance scores >.60; see Field, 2009). The first (F(1,64)=9.68;
p<.01) and second model (F(4,64)=5.36; p=.001) were significant and accounted for
13% (adjusted r square = .12) and 26% (adjusted r square = .21) of the variance in
the outcome variable respectively. The additional three predictors improved the
original model (F Change = 3.53; p=.02).

Self-rated attractiveness was negatively correlated with women'’s preference for
facial cues to high BMI in other women (t=-3.11, standardized beta = -.37; p<.01) and
remained significant in the second model (t= -3.29, standardized beta = -.47; p<.01).
BMI and self-rated health did not predict women’s preference for facial cues to high
BMI (both absolute t <1.77, both absolute standardized beta <.23, both p>.083).
Dissatisfaction with physical appearance was a negative predictor of preference for
high BMI in other women (t= -2.75; standardized beta = -.39, p<.01). Rerunning

analyses with heterosexual women only revealed the same pattern of results.

Discussion

The current study replicates the association between attractiveness and facial cues to
low BMI (Han et al., 2016) and presents new evidence that self-rated attractiveness
and dissatisfaction with physical appearance make unigue contributions to women'’s
judgements of other women. Relatively attractive women use facial cues to size to a
greater extent to differentiate other women on the attractiveness dimension. These
women were more likely to associate facial cues to low size with high attractiveness,
when distinguishing between altered versions of the same woman. This may function
to reduce the intensity of competition among female rivals by identifying attractive
rivals for mates and/or reducing social effort toward other women based on cues to

size (i.e. a potential cognitive mechanism for female exclusion or denigration;
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Benenson et al., 2013; Vaillancourt, 2013). Critically, this relationship is not a mere by-
product of preferences for size similarity as the positive relationship between women’s
own BMI and their preferences for facial cues to size was not significant when
controlling for other moderating factors, consistent with earlier discussion on the
equivocal nature of this relationship (Stephen & Perera, 2014). Indeed, women who
were less satisfied with their own appearance also used facial cues to other women’s
size to a greater extent when judging their attractiveness. The findings reported here
may motivate further work on distinctions between psychological and objective
measures of appearance and corresponding judgements or behaviours related to
competitiveness within female groups.

It may seem counter-intuitive that women who consider themselves more
attractive than average and women who are dissatisfied with their appearance both
judge other women’s attractiveness in a similar manner based on facial cues to their
BMI. However, there are reasons why this pattern of results might not be contradictory.
The measure of own attractiveness used here captures women’s self-evaluation
against an average-looking person. By contrast, dissatisfaction with appearance is
correlated, at least in part, with sociocultural pressures from the media (Grabe et al.,
2008; see also Boothroyd et al., 2016), where the physical traits of some women in
the media (e.g. models) deviate systematically from an average female (e.g., Sarwer
et al., 2004; Voracek & Fisher, 2002, 2006). Indeed, female intrasexual competition,
rather than female attractiveness to potential mates, may be related to women’s desire
to alter or enhance their appearance in light of the environment, as is suggested in
studies examining female-specific motives for thinness (Li et al., 2010). The data here
is consistent with this proposal, as the relationship between appearance

dissatisfaction and women'’s attractiveness judgements of other women was observed
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after controlling for women’s own BMI, suggesting a psychological component that
makes a unique contribution to women’s attractiveness judgements after controlling
for a strong physical correlate of their attractiveness to other men (Tovée et al., 1998).
As recent work suggests a potential perceptual basis to appearance dissatisfaction in
the form of biased subjective perceptions of normality following exposure to body
images of specific size (Sturman et al., 2017), further work could examine the role that
visual experience plays in female attractiveness judgements of friends and same-sex
rivals. Collectively, these data suggest that both self-evaluations related to women’s
effectiveness as a competitor for a mate and self-evaluations related to motives to
improve appearance and/or a general aversion toward cues to large size predict
women'’s attractiveness judgements of other women.

In sum, these findings extend work by demonstrating that the characteristics of
the perceiver contribute to women'’s judgements of facial cues to size in other women.
This is of utility for examining physical and psychological predictors of attractiveness
and their relationship to behaviours and mental processes that underpin sociality and

exclusion within female groups.

Acknowledgements

| am grateful to undergraduate student Claire Brooksbank for her work during the data
collection phase of the project, and colleagues for comments on a draft manuscript.
This work was funded via an internal grant from the RLINCS fund at Abertay University
(Dr Nia White, Professor Alex Law).

Author contributions
Sole-authored manuscript.

Conflict of interest
The author declares no conflict of interest.

References
Benenson, J.F., Markovits, H., Hultgren, B., Nguyen, T., Bullock, G. & Wrangham, R. (2013).
Social exclusion: More important to human females than males. PLoS One, 8, e55851.



254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307

12

Boothroyd, L.G., Jucker, J.L., Thornborrow, T., Jamieson, M.A., Burt, D.M., Barton, R.A,,
Evans, E.H. & Tovée, M.J. (2016). Television exposure predicts body size ideals in
rural Nicaragua. British Journal of Psychology, 107, 752-767.

Coetzee, V., Perrett, D.l. & Stephen, 1.D. (2009). Facial adiposity: A cue to health? Perception,
38, 1700-1711.

Currie, T. E. & Little, A. C. (2009). The relative importance of the face and body in judgments
of human physical attractiveness. Evolution and Human Behavior, 30, 409-416.

Field, A.F. (2009). Discovering statistics using SPSS (3" Edition). Sage: London.

Finucane, M.M., Stevens, G.A., Cowan, M.J., Danaei, G., Lin, J.K. et al. (2011). National,
regional, and global trends in body-mass index since 1980: Systematic analysis of
health examination surveys and epidemiological studies with 960 country-years and
9.1 million participants. The Lancet, 377, 557-567.

Fruhen, L.S., Watkins, C.D. & Jones, B.C. (2015). Perceptions of facial attractiveness,
dominance and trustworthiness predict managerial pay awards in experimental tasks.
Leadership Quarterly, 26, 1005-1016.

Furnham, A., Lavancy, M. & McClelland, A. (2001). Waist to hip ratio and facial attractiveness:
a pilot study. Personality and Individual Differences, 30, 491-502.

Garner, D.M., Olmstead, M.P. & Polivy, J. (1983). Development and validation of a
multidimensional eating disorder inventory for anorexia nervosa and bulimia.
International Journal of Eating Disorders, 2, 15-34.

Grabe, S., Ward, L.M. & Hyde, J.S. (2008). The role of media in body image concerns among
women: A meta-analysis of experimental and correlational studies. Psychological
Bulletin, 134, 460-476.

Grogan, S., Gill, S., Brownbridge, K., Kilgariff, S. & Whalley, A. (2013). Dress fit and body
images: A thematic analysis of women’s accounts during and after trying on dresses.
Body Image, 10, 380-388.

Han, C., Hahn, A.C., Fisher, C., DeBruine, L.M. & Jones, B.C. (2016). Women'’s facial
attractiveness is related to their body mass index, but not their salivary cortisol.
American Journal of Human Biology, 28, 352-355.

Heinberg, L.J. & Thompson, J.K. (1995). Body image and televised images of thinness and
attractiveness: A controlled laboratory investigation. Journal of Social and Clinical
Psychology, 14, 325-338.

Li, N.P., Smith, A.R., Griskevicius, V., Cason, M.J. & Bryan, A. (2010). Intrasexual competition
and eating restriction in heterosexual and homosexual individuals. Evolution and
Human Behaviour, 31, 365-372.

Lynn, M. (2009). Determinants and consequences of female attractiveness and sexiness:
Realistic tests with restaurant waitresses. Archives of Sexual Behavior, 38, 737-745.

Mealey, L. (2000). Anorexia: A “losing” strategy? Human Nature, 11, 105-116.

Perrett, D.I., Lee, K.J., Penton-Voak, |.S., Rowland, D.R., Yoshikawa, S., Burt, D.M., Henzi,
S.P., Castles, D.l. & Akamatsu, S. (1998). Effects of sexual dimorphism on facial
attractiveness. Nature, 394, 884-887.

Rantala, M.J., Coetzee, V., Moore, F.R., Skrinda, I., Kecko, S., Krama, T. et al. (2013).
Adiposity, compared with masculinity, serves as a more valid cue to
immunocompetence in human mate choice. Proceedings of the Royal Society of
London B, 280, 20122495.

Re, D.E. & Rule, N.O. (2016). Heavy matters: The relationship between just noticeable
differences in perceptions of facial adiposity and facial attractiveness. Social
Psychological and Personality Science, 7, 69-76.

Sarwer, D.B., Magee, L. & Clark, V. (2003). Physical appearance and cosmetic medical
treatments: Physiological and socio-cultural influences. Journal of Cosmetic
Dermatology, 2, 29-39.

Stephen, I.D. & Perera, A.T.M. (2014). Judging the difference between attractiveness and
health: Does exposure to model images influence the judgments made by men and
women? PLoS One, 9, e86302.



308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333

13

Sturman, D., Stephen, 1.D., Mond, J., Stevenson, R.J. & Brooks, K.R. (2017). Independent
aftereffects of fat and muscle: Implications for neural encoding, body space
representation, and body image disturbance. Scientific Reports, 7, 40392.

Thompson, P. & Mikellidou, K. (2011). Applying the Helmholtz illusion to fashion: Horizontal
stripes won't make you look fatter. I-Perception, 2, 69-76.

Tovée, M.J., Reinhardt, S., Emery, J.L. & Cornelissen, P.L. (1998). Optimum body-mass index
and maximum sexual attractiveness. The Lancet, 352, 548.

Vaillancourt, T. (2013). Do human females use indirect aggression as an intrasexual
competition strategy? Philosophical Transactions of the Royal Society of London B,
368, 20130080.

Voracek, M. & Fisher, M.L. (2006). Success is all in the measures: Androgenousness,
curvaceousness, and starring frequencies in adult media actresses. Archives of Sexual
Behavior, 35, 297-304.

Voracek, M. & Fisher, M.L. (2002). Shapely centrefolds? Temporal change in body measures:
Trend analysis. British Medical Journal, 325, 1447-1448.

Watkins, C.D., Jones, B.C., Little, A.C., DeBruine, L.M. & Feinberg, D.R. (2012). Cues to the
sex ratio of the local population influence women’s preferences for facial symmetry.
Animal Behaviour, 83, 545-553.

Weeden, J. & Sabini, J. (2007). Subjective and objective measures of attractiveness and their
relation to sexual behaviour and sexual attitudes in university students. Archives of
Sexual Behavior, 36, 79-88.

Wincenciak, J., Fincher, C.L., Fisher, C., Hahn, A.C., Jones, B.C. & DeBruine, L.M. (2015).
Mate choice, mate preference, and biological markets: The relationship between
partner choice and health preference is modulated by women’s own attractiveness.
Evolution and Human Behavior, 36, 4, 274-278.



	Blank Page



