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ABSTRACT

Previous research suggests that waist-to-hip ratio (WHR), waist-to-stature ratio (WSR), and
waist-to-bust ratio (WBR) serve as cues of health and fertility in women, influencing the
viewers’ perception of attractiveness. However, it is unclear to what extent these findings can be
applied to the perception of female attractiveness in a naturalistic condition or in women with a
higher body mass index. In this study, we tested whether lower WHR, WSR, and WBR
increased the perceived attractiveness of plus-size models in a naturalistic condition. The
WHR, WSR, and WBR were computed via biometric data (height, bust, waist, and hip
measurements) of 49 U.SS. plus-size models who have been listed on ranker.com. The
photographs of these models have been viewed 2.60 million times and voted 146,000 times.
The perception of attractiveness was operationalized as rankings, generated from the relative
number of upvotes and downvotes from site visitors. Spearman correlations showed that lower
WHR, WSR, and WBR were all positively correlated with higher rankings. In a subsequent
ordinal logistic regression, only WSR and WBR remained as significant predictors of rankings.
The principal component regression also revealed that the latent body component of WHR,
WSR, and WBR predicted rankings of the models. These findings cannot be accounted by the
models’ general popularity or their anthropometric measures being similar to other types of
models’ (e.g, fashion, glamor, playboy, and adult film models). Our findings suggest that
smaller WHR, WSR, and WBR influence the perception of female attractiveness in a
naturalistic condition, even among plus-size models.
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INTRODUCTION

Anthropometric Measures as Cues of Health and Fertility in Females
Evolutionary psychologists argue that our preferences for physical attractiveness do not
merely suggest arbitrary standards set by cultures but reflect specific psychological
mechanisms that helped us solve a specific adaptive problem (Buss, 1989; Gangestad &
Buss, 1993; Rhodes, 2006; Singh, Dixson, Jessop, Morgan, & Dixson, 2010). An
adaptive problem refers to the ancestral conditions that have recurrent impacts on our
ancestral humans’ survival or reproduction (Cosmides & Tooby, 1995). One of the
adaptive problems that our human ancestors must solve is to find, attract, and
successfully reproduce with a fertile mate (Lewis, Al-Shawaf, Conroy-Beam, Asao, &
Buss, 2017; Cornelissen, Hancock, Kiviniemi, George, & Tovée, 2009). The genes of our
ancestors who successfully solved the problem associated with finding, attracting, and
reproducing with fertile mates were more likely to spread their genes than those who did
not; hence, evolutionary psychologists argue that humans would be designed to possess
specific sensory, physiological, and psychological mechanisms that detect cues of health
and fertility in potential partners (Lewis et al., 2017).

Over the years, several anthropometric measures have been proposed by
evolutionary psychologists as cues of health and fertility in females. These
anthropometric measures include, but are not limited to, waist-to-hip ratio (WHR),
body mass index (BMI), waist-to-bust ratio (WBR), and waist-to-stature ratio (WSR)
(Fisher & Voracek, 2005; Koscinski, 2014; Lassek & Gaulin, 2016; Voracek & Fisher,
2006). Although evolutionary psychology studies are oftentimes concerned with
functional explanations (e.g., Andrews, Lukaszewski, Simmons, & Bleske-Rechek, 2017;
Jasien'ska, Ziomkiewicz, Ellison, Lipson, & Thune, 2004; Singh, 1993), a more
multifaceted understanding of why certain anthropometric measures determine female
attractiveness in humans can be benefited by Tinbergen’s four questions (Tinbergen,

1963).

Tinbergen’s Four Questions

Using WHR, WSR, and WBR as examples, we have highlighted why these measures are
important for female physical attractiveness via Tinbergen’s four questions: mechanism,
ontogeny, adaptive function, and evolution (Table 1). WHR, WSR, and WBR are
influenced by physiological mechanisms, such as estradiol concentrations (Alison et al.,
2005; Mondragén-Ceballos, Garcia Granados, Cerda-Molina, Chavira-Ramirez, &
Hernandez-Lopez, 2015; Pedersen, Kristensen, Hermann, Katzenellenbogen, &
Richelsen, 2004) and gene polymorphism (Heid et al., 2010; Schuit et al., 2004). These
measures also change across lifespan. In women, WHR, WSR, and WBR become lower
as women go through puberty and increase as a function of women’s age and parity
(Andrews et al., 2017; Butoskaya et al., 2017; Park et al., 2018; Shimokata, Andres,
Coon, Elahi, Muller, & Tobin, 1989). Thus, changes in waist, height, and bust in women
signal their age, and parity to both men and women. Mate selection theory argues that
men would prefer cues in women that signal health and fertility, and women would also
prefer cues that men find attractive, which would allow them to judge their own mate
values, with respect to others (Tovée & Cornelissen, 2001). Thus, lower WHR, WSR,
and WBR would be attractive to men and ideal for women.
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The influence of lower WHR, WSR, and WBR on female attractiveness would be
incomplete without considering our phylogenetic history and the adaptive problems our
hominin ancestors had to solve: the efficient bipedal locomotion and the production of a
large-brain offspring. The adaptation to bipedalism possibly led to the development of
waist and hip in humans (Schultz, 1969), and the production of a large-brain offspring
produced a physical feature that stores a large amount of body fat in women’s waist, hips,
and breasts (Dufour & Slather, 2002; Pond, 1997). In particular, lower WHRs in
ancestral women could have been important for providing essential fatty acids and
energy for the development of a large-brain infant (see Lassek & Gaulin, 2006). During
the later period of our hominin lineage, the selection pressure on pelvis size for infants
with larger brains could have been in direct conflict with the earlier selection pressure on
effective bipedal locomotion (Wittman & Wall, 2007). Gluckman and Hanson (2006)
suggested that female height must have been under positive selection in the hominin line
since a certain level of skeletal height in females must correlate with the growth of pelvis

development (Ellison, 2009), making the pelvis sufficient for the passage of a larger-
brained infant, without a huge cost to the efficient bipedal locomotion. Hence, a lower
WHR, WSR, and WBR in ancestral women could have been signs of both sexual
maturity and a low parity, with a high potential to birth and nurture a larger-brained
infant. Our preferences for a lower WHR, WSR, and WBR in females possibly reflect
potential solutions to the adaptive problems our ancestors faced.

Table 1: Tinbergen’s Four Questions on Waist-to-hip ratio (WHR), Waist-to-stature ratio
(WSR) and Waist-to-bust ratio (WBR) in Women

Proximate Questions

-What physiological mechanisms
influence WHR, WSR, and
WBR?

-How do WHR, WSR, and WBR.
change across women'’s lifespan?

Mechanism @?ng

-Hormonal levels, such as estradiol concentrations regulate fat
accumulation in waist, hip, bust, and height (Alison et al,, 2005;
Mondragén-Ceballos et al, 2015; Pedersen et al, 2004).

-Gene polymorphisms associated with regulations of fat and
height, with a stronger effect in women more than men (Heid et

Ontogen s
- La A8

-Bust (Jasien’ska et al.,, 2004; Symons, 1979) and hip (Huseynov
etal, 2012) increase in size with age as women go through
puberty).

-WHR, WSR, and WBR decrease as women go through puberty
and increase as women age (Jasien’ska et al, 2004; Park et al,,
2018; Shimokata et al., 1989).

Ultimate Questions

-Why are lower WHR, WSR, and
WBR correlated with female
attractiveness?

-When did WHR, WSR, and
WBR evolve during our
evolutionary history?

Function

al, 2010; Schuit et al,, 2004).

-WHR signals reproductive age, reproductive capability, health
(Singh, 1993), and reproductive history (Butoskaya et al.,
2017).

-WSR reproductive age (Shimokata et al,, 1989), reproductive
capability (Lassek & Gaulin, 2006), and health (Ashwell et al,,
2012).

-WBR correlates with fecundity (Jasien’ska et al,, 2004).

Evolution

ﬁ%ﬂ

-Alarge storage of body fat in women’s breasts, thighs, hips, and
buttocks is a unique human feature among primates (Dufour &
Slather, 2002; Pond, 1997).

-Female height could have been under positive selection in the
hominid lineages (Gluckman & Hanson, 2006).

-The adaptation to bipedalism in human produced waist and hip
(Schultz, 1969).
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Limitations in Past Studies

Although much is known about our preferences for WHR, WSR, and WBR in women
(Table 1), the conclusions drawn from previous experimental studies have limited
ethological and ecological validity. A majority of experimental studies were conducted
within a laboratory setting with college students (e.g., Fitzgerald, Horgan, & Himes,
2016; Furnham, Moutafi, & Baguma, 2002; Furnham, Petrides, & Constantinides, 2005;
Henss, 2000; Puhl & Boland, 2001; Shin, Suh, & Jang, 2018; Singh, 1993,199S; Streeter
& McBurney, 2003). In cases where cross-cultural studies with non-university students
from diverse societies (e.g., Singh et al., 2010; Marlowe et al.,, 2005) were conducted, the
sample sizes were still relatively small. In addition, the experimental research uses
carefully manipulated stimuli to emphasize causal explanations, which could produce
unnatural stimuli, compromising external validity of the conclusion (Bracht & Glass,
1968). Hence, we do not know to whether previous findings on our preferences for
lower waist-to-hip ratio, waist-to-stature ratio, and waist-to-bust ratio in females can be
extended to a larger population in a naturalistic condition.

Some naturalistic studies have demonstrated our preferences for certain
anthropometric measures in females (e.g., lower waist-to-hip ratios) with Miss America
(Singh, 1993), playboy models (Lassek & Gaulin, 2016), adult media models (Voracek
& Fisher, 2006), and cartoon characters (Aung & Williams, 2018; Lassek & Gaulin,
2016). However, we do not know whether these findings can be applied to a different
category of female models (e.g., plus-size models), who could vary significantly in shapes
and sizes from other types of models (e.g,, fashion, glamour, and playboy models).

Current Study

The overall goal of the study is to test whether anthropometric measures influence the
viewers’ perceived attractiveness of plus-size models in a naturalistic setting. The
attractiveness of plus-size models was operationalized based on the rankings, generated
from ranker.com (Lisa, 2013). As reviewed in Table 1, WHR, WSR, and WBR have been
reported to be linked with female health and fertility. Thus, we hypothesized that lower
WHR, WSR, and WBR would be positively correlated with higher rankings. Recent
studies also reported that WSR influences our perception of attractiveness in females
more than WHR (Andrew et al., 2017; Lassek & Gaulin, 2016). Thus, we hypothesized
that WSR, in comparison to WHR, is a more important factor on the rankings of plus-
size models. Previously, De Veirman, Cauberghe and Hudders (2017) showed that
Instagram members with high numbers of followers are more likely to be likeable and
popular. To rule out the possibility that higher rankings of plus-size models in our study
were produced due to their popularity, we compared the popularity rankings, generated
by the number of Instagram followers, to rankings recorded on ranker.com (Lisa, 2013).
Lastly, we examined whether anthropometric measures, such as WHR, WSR, and WBR
actually varied between plus-size models and other types of models (e.g., fashion,
glamor, playboy and adult film models) reported in previous studies.
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METHOD

Data Collection

All of our data on height, bust, waist, and hip measurements of the 49 plus-size models
were collected online, specifically from model agency web pages. In some cases, the
biometric measures were obtained from online news stories or the models” websites.
Data on bust, waist, and hip measurements were not available for four of the models in
our study. Hence, we used the clothing sizes of these four models to estimate their
measurements. Both data and R codes for the analyses were made available online (see
Appendix). We then calculated composite measures of waist-to-hip ratio, waist-to-stature
ratio, and waist-to-bust ratio (Table 2).

Table 2: Descriptive Statistics of Plus-size Models’ Anthropometric Measures (n = 49)

Variables M Mdn SD Range
Height (cm) 176.16 175.26 4.37 157.5-188
Bust (cm) 102.58 117 11.35 79-142.24
Waist (cm) 86.73 84 11.48 62-127
Hip (cm) 116.77 104 11.82 84-150
Waist-to-hip ratio 0.74 0.74 0.06 0.64-0.94
(WHR)

Waist-to-stature 0.49 0.48 0.07 0.36-0.75
ratio (WSR)

Waist-to-bust ratio 0.85 0.84 0.09 0.72-1.23
(WBR)

Rankings of the plus-size models were obtained from (https://www.ranker.com/
list/plus-size-models/lisanelsontoton). The photographs of 49 U.S. plus-size models
were listed by Lisa (2013) on the web page, which has been viewed 2.60 million times,
with 146,000 votes from 189,000 site visitors. The rankings of the models were
generated based on the relative number of upvotes and downvotes from site visitors. We
also considered the popularity of plus-size models outside of ranker.com (Lisa, 2013).
The popularity of plus-size models was operationalized based on the number of
Instagram followers for each model. Out of 49 models, 47 models had Instagram
accounts. The number of Instagram followers was then rank-ordered to generate the
general popularity rankings of plus-size models.
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Stimuli

Although varied in postures and settings, the listed photographs of plus-size models were
further coded into three body shot categories: full-body shots (n = 15), almost-full body
shots (n = 28) and upper-body shots (n = 6). Full-body shots displayed the photographs
of models from head to toe; almost-full body shots displayed the photographs of models
from head to thigh; upper-body shots mostly displayed the photographs of models from
head to waist. According to Lisa (2013), these listed plus-size models were currently
active in the plus-size industry and could have a [US] clothing size of 6/8 and up.

Data Analysis

All analyses were done in the open-source statistical software R (R Core Team, 2017).
Since our dependent variables were rankings in ordinal measurement, spearman
correlations were used to test the association between rankings and anthropometric
measures of WHR, WSR, and WBR. To control the impact of potential confounds
between variables, an ordinal logistic regression was run with all three anthropometric
measures to predict rankings of plus-size models. It is possible that rankings of plus-size
models were influenced by the popularity of plus-size models. To rule out the possibility,
we ran a spearman correlation between rankings, obtained from ranker.com (Lisa, 2013),
and popularity rankings, obtained from the number of Instagram followers for each
model. Lastly, we ran several two-sided one-sample Wilcoxon Signed Rank tests to
examine if WHRs, WSRs, and WBRs of plus-size models were significantly different
from the mean anthropometric measures of other types of models, reported in previous
studies.

RESULTS

Spearman Correlations between Anthropometric Measures and Rankings

Several Spearman’s rank-order correlations were run to examine the relationship between
the anthropometric measures of WHRs, WSRs, WBRs, and rankings of plus-size models
(Figure 1). There were statistically significant positive correlations between lower
WHRs and rankings of the model, r;(47) = .284, p = .048, between lower WSRs and
rankings of the model, r,(47) = .313, p = .003, and between lower WBRs and rankings of
the model, r(47) = .389, p = .006.
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Figure 1: Dot plots showing the relationship between the rankings of plus-size models and
their respective (a) waist-to-hip ratios, (b) waist-to-stature ratios, and (c) waist-to-bust ratios.

The package ggplot2 (Wickham, 2016) was used to create this figure.
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An Ordinal Logistic Regression between Anthropometric Measures and
Rankings

Spearman correlations between anthropometric measures were also significantly
correlated (see Figure 2). To test the unique impact of our anthropometric variables on
the rankings of plus-size models, an ordinal logistic regression was run using the ordinal
package, in R (Christensen, 2018). The regression model included all three
anthropometric measures as predictors and rankings as a dependent variable. The
likelihood ratio test, using scale_test function in the ordinal package, revealed that the
proportional odds assumption of the ordinal logistic regression was met. The tested
model was a better fit than the null model, X2(3) = 18.78, p < .001, explaining 32% of the
variance (Nagelkerke’s R2) on the rankings. The results revealed that WSR (B = 10.73, p
=.051) and WBR (B = 8.79, p = .015) were significant predictors, but WHR (B = 5.39, p
= .369) was not. The coefficient of WSR can be interpreted as the following. With a
point increase in WSR, there was a 10.73 decrease in the expected ranking (increasing
scores indicated lower rankings) of plus-size models on the log odds scale.

Rankings

\ '«U\'
* Aok ok =
WSR 031 0.48 . %
ok 3k ok =
WBR 039 043 052 ‘

-1 -08-06-04-02 0 02 04 06 08 1

I
Pl
§ ». Rankings
SR

Figure 2: A correlogram displaying spearman correlation coefficients between the
anthropometric measures and the rankings of plus-size models. WHR = Waist-to-hip ratio,
WSR = Waist-to-stature ratio, and WBR = Waist-to-bust ratio. " p < .05, p < .01, p < .001.
The package corrplot (Wei & Simko, 2017) was used to create this figure.

Additional Considerations & Analyses

Following previous studies on anthropometric measures (e.g, Andrews et al, 2017;
Lassek & Gaulin, 2016), we ran multiple regression analysis on WHR, WSR, and WBR
to predict rankings of plus-size models. However, multicollinearity between variables
(see Figure 2) could complicate the interpretation of our results in our ordinal logistic
regression. To partial out the correlations between WHR, WSR, and WBR, we ran the
principal component analysis (PCA). Before running PCA, we first considered the
possible influence of photograph presentations on the rankings. Since some photographs
only displayed upper-body shots (n = 6), WSRs were less likely to influence the viewers’
ratings. Thus, we eliminated these six photographs with upper-body shots from our
analysis. Second, we considered the possible influence of outliers. Since PCA can be
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influenced by outliers, we eliminated the models (n = 4) whose WHRs, WSRs, and
WBRs were two standard deviations above or below the mean.

PCA Plot of WHR, WSR, and WBR
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Figure 3: Results of principal component regression on rankings of plus-size models. In
panel (a), principal component analysis (PCA) biplot of anthropometric measures
shows the loadings of WHR, WSR, and WBR (arrows), the scores (points), the
variance of each variable (the length of the arrows), and correlations (the angles
between the arrows). Panel (b) displays the loadings of the variables on each axis. Panel
(c) plots the significant negative correlations between PC1 scores and rankings of plus-
size models, obtained from ordinal regression model. WHR = Waist-to-hip ratio, WSR
= Waist-to-stature ratio, and WBR = Waist-to-bust ratio. The package ggbiplot (Vu,
2011) was used to create this figure.

With the final sample of 39 models, we performed PCA on WHR, WSR, and WBR
using princomp function of the built-in R stats package (R Core Team, 2017). The results
from PCA are presented in Figure 3. All three variables: WHR, WSR, and WBR were
negatively loaded on the first principal component (PC1), which explained about 60%
of the variations. In the second principal component (PC2), which explained about 24%

10
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of the variations, WHR was positively loaded whereas WBR was negatively loaded. The
third principal component (PC3) explained 16% of the variations observed and was
loaded negatively and primarily by WSR. With the ordinal package, in R (Christensen,
2018), an additional ordinal logistic regression was conducted predicting rankings of
plus-size models from the three PCs derived from the PCA. The test revealed that PC1
(B =-10.42, p = .004) was a significant predictor, but PC2 (p =-0.25, p =.973) and PC3
(B = 2.42, p = .790) were not. With a point increase in PC1 (increasing PC1 indicates
lower latent values of WHR, WSR, and WBR), there is a 10.42 increase in the expected
ranking (decreasing scores indicate higher rankings) of plus-size models on the log odds
scale. In other words, plus-size models with lower latent body component scores of
WHR, WSR, and WBR were more likely to receive higher rankings.

Does Popularity Explain Rankings of Plus-size Models?

To test whether popularity level of plus-size models explain why certain plus-size models
are ranked higher on the list of ranker.com (Lisa, 2013), we ran a spearman correlation
between rankings from the website and popularity rankings, generated by the number of
Instagram followers for each model. No significant correlation between preference
rankings and popularity rankings of the model was found, r,(45) = -0.09, p = .538.

Plus-size Vs. Fashion, Glamor, Playboy, and Adult Film Models

Several two-sided one-sample Wilcoxon Signed Rank tests were run to examine if the
median anthropometric measures of plus-size models were significantly different from
the average anthropometric measures of other types of models, reported in previous
studies (Table 3). If the median values were not reported in previous studies, the mean
values of anthropometric measures were used to compare the average measures between
plus-size and other types of models (see Table 3). The median WHRs of plus-size
models were significantly greater than the average WHRs of fashion models, glamor
models, playboy models, and adult film models (p < .001 for all comparisons). The
median WSRs of plus-size models were also significantly greater than the average WSRs
of playboy models and adult film models (p < .001). No comparison on the WSRs
between plus-size models vs. fashion models or glamor models were made since the
average values were not available. The median WBRs of plus-size models were also
significantly greater than the average WBRs of fashion models, glamor models, playboy
models, and adult film models (p < .001 for all comparisons).

11
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Table 3: The Average Anthropometric Measures of Models and College Women in
Current and Previous Studies.

Models Studies WHR WSR WBR
Plus-size Models (n = 49) Current study 0.74 0.49 0.85
Fashion Models (n = 300) Tovée et al., 1997 0.71 - 0.72
Glamour Models (n = 300) Tovée et al., 1997 0.68 - 0.66
Adult Film Models (n=125)  Voracek & Fisher, 2006 0.67 0.37 0.69
Playboy Models (n = 673) Lassek & Gaulin, 2016 0.68 0.36 0.67

Note. One-sample Wilcoxon Signed Rank Tests revealed the median anthropometric measures of the plus-size models were
all significantly greater from the average anthropometric measures of fashion models, glamor models, adult film models, and
playboy models. The data reported for current study and (Voracek & Fisher, 2006) represent the median values whereas the
data reported in other studies represent mean values. _ = unavailable information, WHR = Waist-to-hip ratio, WSR =
Waist-to-stature ratio, and WBR = Waist-to-bust ratio.

DISCUSSION

Our study is the first to test whether plus-size models’ waist-to-hip ratio (WHR), waist-
to-stature ratio (WSR), and waist-to-bust ratio (WBR) influence the perceptions of
attractiveness in a naturalistic setting. The results revealed that the models with lower
WHRs, WSRs, and WBR, also received higher rankings (Figure 1). These findings are
consistent with previously studies that female physical attractiveness is strongly related to
WHR (Lassek & Gaulin, 2016; Singh, 1993; Furnham et al,, 2002; Furnham et al,
2005), WSR (Andrews et al., 2017; Lassek & Gaulin, 2016), and WBR (Crossley
Cornelissen, & Tovée, 2012; Grundl, Eisenmann-Klein, & Prantl, 2009; Lassek &
Gaulin, 2016). Previously, some studies have also argued that a lower BMI is more
strongly correlated with female attractiveness more than a lower WHR (Tovée et al,,
1998; Tovée et al., 1999; Tovée et al,, 2002). In one study, the overweight female figure
with a higher WHR of 0.86 was judged to be more attractive than the figure with a lower
WHR of 0.72, suggesting that WHR is of less importance in heavier women (Puhl &
Boland, 2010). In contrast with previous findings, the current finding that WHR is
strongly correlated with rankings of plus-size models suggests WHR is an influential
determinant of physical attractiveness, even in heavier women.

In a subsequent regression analysis, where the models” WHR, WSR, and WBR are
simultaneously controlled, WHR is a weaker predictor of rankings than WSR and WBR.
This finding on WSR corroborates with recent findings that WSR is a stronger
determinant of female physical attractiveness than WHR (Andrews et al., 2017; Lassek &
Gaulin, 2016). The replication that WSR is a more important factor than WHR in our
study also supports the previous argument that WSR explains the attractiveness variance
accounted by WHR (Lassek & Gaulin, 2016). In addition, our finding that WBR

12
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explains rankings of our plus-size models strengthens the hypothesis that the larger
breasts and narrow waists in women indicate high reproductive potential in women.
Jasien’ska et al. (2004) previously reported that the lower WBR correspond to the higher
concentration of estradiol level in women, which is linked with the increased probability
of conception. Hence, a lower WBR in plus-size models would be attractive to male
viewers and ideal for female viewers. Our findings on the relationship between
anthropometric measures and rankings of plus-size models cannot be explained by their
popularity. The popularity ranking, based on the number of Instagram followers, does
not correlate with the recorded rankings of plus-size models on ranker.com (Lisa, 2013).

As expected, the average WHR, WSR, and WBR of plus-size models were much
greater than the average ratio of fashion, glamor, playboy, and adult film models. Yet, our
study found that both WSR and WBR serve as unique predictors of rankings of plus-size
models. These findings suggest that a smaller waist circumference is an important cue for
the judgement of female physical attractiveness, even in plus-size models. Heavier
women tend to have larger bust sizes; however, women who were rated higher on
attractiveness tend to have both smaller waist sizes and larger bust sizes (Lassek &
Gaulin, 2016). Andrews et al. (2017) found that WSR is associated with estimated age
and parity (i.e. the number of children a woman had given birth to). As reviewed in Table
1, we also argued that a lower WSR would serve as cues for both sexual maturity and a
low parity, with a high potential to birth to a large-brain infant. Future studies should
investigate whether WSR actually correlates with higher levels of female reproductive
hormones and fertility.

Future studies should also examine the integrated impact of anthropometric
measures on attractiveness. Given their high correlations, we can theoretically dissociate
the influence of WHR, WSR, and WBR on attractiveness. In our multiple regression
model with three anthropometric measures, WSR and WBR served as unique predictors.
In a study by Lassek and Gaulin (2016), a multiple regression model with four different
anthropometric measures yielded no significant results. In both of these studies and
others, multi-collinearity could complicate the validity of the models due to high
correlations between predictor variables. In our study, we further conducted PCA on
anthropometric measures to decompose the correlated predictors into uncorrelated
measures. Our results indicate that plus-size models with lower latent body component
of WHR, WSR, and WBR (PC1) also received higher rankings. However, latent body
components upon which WHR was heavily loaded (PC2) and WSR was heavily loaded
(PC3) did not predict rankings of plus-size models. These findings suggest that WHR,
WSR, and WBR are necessary, but not sufficient determinants of body attractiveness, at
least among plus-size models. Future studies should investigate which unique
combinations of anthropometric measures are most critical in determining female body
attractiveness. Given the importance of lower WHR on attractiveness in literature, future
studies should examine whether WSRs and WBRs become more important visual cues
when the homogeneity of WHRs is present. The findings in our study also reveal that the
anthropometric measures explain the variation of rankings observed among plus-size
models, with unstandardized stimuli. Future studies can closely examine whether people
can reliably estimate the anthropometric measures of individuals and to what extent
these measures influence attractiveness in the midst of variations in clothing,
movements, and postures.
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Limitations

Our study has several limitations. First, the influence of WHR, WSR, and WBR on
rankings was tested with plus-size models, some of whom might be considered as obese.
Some studies, for example, have argued that the investigation of WHR on female
attractiveness from evolutionary framework should be evaluated within an ancestrally
valid range of body weight (Furnham et al, 2002). Obesity does not apply as an
ancestrally valid category of body weight since resources were never in surplus (Cloud &
Perilloux, 2014). Nevertheless, our study yields insights into the influence of WHR,
WSR, and WBRs on female attractiveness in the modern world. For example, in the U.S,,
two-thirds of women are considered overweight or obese (Flegal, Carroll, Ogden, &
Curtin, 2010), and the women’s plus-size clothing category has become a growing
market (Alexander, Pisut & Ivanescu, 2011). Second, the stimuli in our study were not
standardized, unlike in previous experimental studies. For examples, the models in our
photograph vary in term of their postures and facial attractiveness. Nevertheless, these
variations in posture apply to all stimuli and would not bias the results heavily. In
addition, Shin et al. (2018) reported that the facial attractiveness ratings are strongly
correlated with WHR in women; hence, the variations in facial attractiveness of plus-size
models are also less likely to explain our results. In our principal component regression
where potential outliers and photographs with upper-body shots were removed, the
latent body component of WHR, WSR, and WBR still predicted rankings of plus-size
models. Nevertheless, the rankings could be still be influenced by other external factors,
not considered in our analysis. Third, we do not know the demographic characteristics of
participants who voted on the photographs. Nevertheless, our analyses were based a
large sample of votes from 189,000 site visitors, yielding significant insights from a
representative sample of the U.S. population. Last but not least, the actual selection of
plus-size models was based on one person’s choices. To the extent that this choice is an
unbiased selection of plus-size models is debatable and unknown.

Conclusions

In a naturalistic condition, we found that plus-size models” waist-to-hip ratio (WHR),
waist-to-stature ratio (WSR), and waist-to-bust ratio (WBR) predicted rankings from
viewers, such that those with lower WHR, WSR, and WBR received higher rankings.
The popularity of plus-size models was not a significant factor in explaining high
rankings. We also found that the average WHR, WSR, and WBR of plus-size models
were greater than those of fashion, glamor, playboy, and adult film models. Yet, WSR and
WBR of plus-size models served as unique predictors of rankings from viewers,
suggesting that smaller waist sizes and bigger breasts are important cues of female
attractiveness regardless of body weight.
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APPENDIX

Data and R codes for analyses are publicly made available online. They can be obtained
from
https://osf.io/dt8rp/2view_only=afc9425bbe67432e9c7b599fe705¢95b
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