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Abstract
Facial attractiveness has a positive influence on electoral success in both experimental paradigms and in the real world. One parameter that influences facial attractiveness and social judgments is facial adiposity (a facial correlate to body BMI). Overweight people have high facial adiposity and are perceived to be less attractive and lower in leadership ability. Here, we used an interactive design in order to assess whether the most attractive level of facial adiposity is also perceived as most leader-like. We found that participants reduced facial adiposity more to maximize attractiveness than to maximize perceived leadership ability. These results indicate that facial appearance impacts leadership judgments beyond the effects of attractiveness. We suggest the disparity between optimal facial adiposity in attractiveness and leadership judgments stems from social trends that have produced thin ideals for attractiveness, while leadership judgments are associated with perception of physical dominance. 
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Introduction:


Democratic leadership selection is influenced by leader candidates’ facial appearance (Olivola & Todorov, 2010). For example, when asked to assess unfamiliar faces for leadership quality, naïve respondents will often pick the eventual winners of electoral decisions as better leaders than their political rivals. Ratings of leadership quality from face images have correlated with electoral success in many countries (Banducci, Karp, Thrasher, & Rallings, 2008; Buckley, Collins, & Reidy, 2007; Castelli, Carraro, Ghitti, & Pastore, 2009; Little, Burriss, Jones, & Roberts, 2007; Martin, 1978; Rule & Ambady, 2010; Rule et al., 2010). Facial appearance also influences leadership success in the corporate world. Leadership ratings from face photographs of business CEOs and law firm Managing Partners predict company profits when controlling for extraneous variables such as company size and baseline profits before the leader assumed power (Rule & Ambady, 2008, 2011a). 

One body dimension that could influence perceived leadership ability is weight. The World Health Organization (WHO) defines body mass index (BMI; kilograms/meters2) above 25 as overweight (World Health Organization, 2006). Overweight people often suffer professional discrimination (Rand & Macgregor, 1990) and are more likely to be of lower socioeconomic status (Sobal & Stunkard, 1989). Overweight people also suffer from lower self-esteem than people in a healthy weight range (Stunkard & Wadden, 1992). Previous research has demonstrated that body weight can be accurately judged from face images alone (Coetzee, Chen, Perrett, & Stephen, 2010). Facial cues to BMI (referred to as “facial adiposity”; Coetzee, Perrett, & Stephen, 2009), influence perceived health and attractiveness (Coetzee et al., 2009; Coetzee, Re, Perrett, Tiddeman, & Xiao, 2011; Re et al., 2011). Facial adiposity is a reliable cue of body BMI, and given the impact of BMI on social attributions, it is possible that face cues to BMI influence perceived leadership ability. Indeed, faces of overweight people are rated as less able to lead than their healthy counterparts (Re et al., 2012). It is unclear, however, how facial adiposity influences leadership judgments across a range of healthy, overweight and underweight BMI values.
Facial attractiveness has an effect on perceived leadership ability and leadership selection (Banducci et al., 2008; Berggren, Jordahl, & Poutvaara, 2010; Budesheim & Depaola, 1994; Efrain & Patterson, 1974; King & Leigh, 2009). Experimental studies have found that voters prefer leaders with attractive faces more in a war context than a peace context (Little, Roberts, Jones, & DeBruine, 2012). Judgments of leadership ability are especially influenced by facial attractiveness if little information is known about the candidates’ political viewpoints (Riggle, Ottati, Wyer, Kuklinski, & Schwarz, 1992). Even with campaign information available, voters are likely to rely somewhat on social heuristics (Lodge, Steenbergen, & Brau, 1995) and are still influenced by facial appearance (Budesheim & Depaola, 1994), reinforcing the role of facial attractiveness on voting behaviour. Indeed, facial attractiveness has positively predicted electoral success in several countries (Banducci et al., 2008; Berggren, Jordahl, & Poutvaara, 2010; King & Leigh, 2009; cf. Mattes et al., 2010).
Given the link between attractiveness and leadership choice, it is possible that the level of facial adiposity found most attractive also maximizes perceived leadership ability. Alternatively, leadership judgments may be based in part on facial cues to physical dominance, making it possible that the levels of facial adiposity needed to maximize attractiveness and leadership perception are different. Here, we examine how facial adiposity influences attractiveness and perceived leadership ability. We will present participants with facial images and allow them to manipulate facial adiposity to maximize attractiveness, and separately, perceived leadership ability.

Methods
Stimuli:

A database of 47 men’s face and 83 women’s faces were used to create the stimuli. All photographed individuals had their hair pulled back and were photographed under constant lighting and camera set-up. The height and weight of all individuals was reported with the database. Face images were standardized for inter-pupillary distance. All faces were delineated with 189 points with custom face-processing software (Tiddeman, Burt, & Perrett, 2001).

 
Female and male face BMI prototypes were created. Twenty men and 20 women were matched for height. These groups were then separated into two groups of 10 based on weight. Male and female BMI prototypes were then created by averaging the 10 faces within each group, making a low and high BMI prototype for each sex. For the men’s faces, the low BMI prototype had a mean BMI of 19.95 kg/m2 (SD=1.08, range=17.71-21.14 kg/m2; average height=179.30 cm, SD height=6.24, average age=21.40, SD age=2.50) and the high BMI prototype had a mean BMI of 28.39 kg/m2 (SD=1.61, range=26.40-31.01 kg/m2, average height=178.70 cm, SD height=6.04, average age=25.90, SD age=3.70). For the women’s faces, the low BMI prototype had a mean BMI of 17.85 kg/m2 (SD=0.80, range=16.82-19.37 kg/m2, average height=168.30 cm, SD height=5.91, average age=22.70, SD age=3.56) and the high BMI prototype had a mean BMI of 24.06 kg/m2 (SD=6.34, range=19.63-38.42 kg/m2, average height=168.30 cm, SD height=5.91, average age=23.40, SD age=4.50). 
Twenty face composites (10 male, 10 female) were created for experimental testing. Composites were created by averaging three male or three female faces together (Rowland & Perrett, 1995). Using face composites reduces the likelihood of possible facial anomalies that may confound experimental testing. 

Each face composite was transformed to simulate changes in BMI. We created face shape continua of 20 steps for each composite by applying ±100% of the shape difference between the BMI prototypes of the same sex (Rowland & Perrett, 1995). This created face continua of 20 images spanning low to high BMI (the exact BMI range varied by the starting BMI of each composite, but all transforms ranged from underweight to overweight; Figure 1). The inter-pupillary distance was held constant across transforms and face composites, ensuring that while apparent facial adiposity changed with transformation, faces were not larger in general with increasing adiposity. Similar methods have been used in previous studies to successfully alter perceived BMI from three-dimensional face images (Coetzee et al., 2011; Re et al., 2011).
-----------------------------------------------------------------------------------------------------------

Figure 1 here
-----------------------------------------------------------------------------------------------------------

Participants and procedure:

One-hundred and ninety-one women and 95 men (mean age=27.01, SD=9.92, 86.7% Caucasian) completed an online experiment to maximize facial attractiveness. The 20 face transform continuums (ten male and ten female composites) were presented to the participants individually and in random order. A custom interactive program was created to allow participants to change face shape. Scrolling over the face would individually present consecutive images within a continuum, giving the effect that participants were ‘‘manually’’ changing the face shape. Participants were instructed to scroll over the face to manually transform the shape and asked to “please change the face to make it most attractive.”  The starting degree of transformation of the face was randomized, and the scroll direction was randomized, (i.e. scrolling to one side of the face would not always make the face appear heavier). Such interactive tests have been successfully used in previous face research (Perrett et al., 1998; Re & Perrett, 2012). 

Nineteen women and 14 men (mean age=32.24, SD=12.30, 97% Caucasian) completed a similar interactive task online. These participants were presented with the ten male composites and ten female composites and were asked to “please make the face look most like someone you would think is a good leader.”

Analysis:


The average degree of transform required to maximize attractiveness and leadership quality was calculated in male and female faces. The representative BMIs of the prototypes used in the BMI transform were known, thus we were able to calculate the simulated BMI from the face image chosen (see Coetzee et al., 2011; Re et al., 2011).

Results:
Attractiveness task

The degree of transformation required to maximize attractiveness was calculated for each face composite. Given the known BMI of the prototypes and original composites, we converted the degree of transformation to resultant BMI values. On average, female face composites were transformed to represent a BMI of 18.19 kg/m2 (SD=1.66, range=15.89-21.45 kg/m2) to maximize attractiveness (Figure 2). On average, male face composites were transformed to represent a BMI of 22.46 kg/m2 (SD=1.87, range=20.60-26.60 kg/m2) to maximize attractiveness. One-way t-tests against chance (the BMI of the original composite; or a 0% transformation) revealed that, on average, both female (t(285)=-20.32, p<0.01, Cohen’s d=-2.41) and male faces (t(285)=9.32, p<0.01, Cohen’s d=-1.10) were transformed to reduce BMI in order to maximize attractiveness.

A repeated-measures ANOVA revealed that female faces were transformed to represent a significantly lower BMI than male faces (F(1,284)=996.52, p<0.01, ηp2=0.78). The sex of participant did not affect the transformation required to maximize attractiveness (F(1, 284)=1.31, p=0.25, ηp2=0.01), nor was there an interaction between the sex of stimuli and sex of participant (F(1, 284)<1.25, p=0.26, ηp2<0.01). 

Leadership task
The degree of transformation required to maximize perception of leadership ability was calculated for each face composite and again converted to resultant BMI values. On average, female face composites were transformed to represent a BMI of 19.06 kg/m2 (SD=1.76, range=16.67-22.12 kg/m2) to maximize perception of leadership ability. On average, male face composites were transformed to represent a BMI of 23.59 kg/m2 (SD=1.76, range=21.30-26.94 kg/m2) to maximize perceived leadership ability. One-way t-tests against the BMI of the original composite (0% transformation) revealed that, on average, female faces were transformed to reduce BMI in order to maximize perceived leadership ability (t(32)=-3.21, p<0.01, Cohen’s d=-1.13). Male faces were not significantly transformed away from their original BMI in order to maximize perceived leadership ability (t(32)=0.41, p=0.69, Cohen’s d=-0.14).

A repeated-measures ANOVA revealed that female faces were transformed to represent a significantly lower BMI than male faces (F(1,31)=111.53, p<0.01, ηp2=0.78). Sex of participant did not affect the transformation required to maximize perceived leadership ability (F(1, 31)=0.99, p=0.33, ηp2=0.03), nor was there an interaction between the sex of stimuli and sex of participant (F(1, 31)<0.01, p=0.96, ηp2<0.01). 
Comparison of attractiveness and leadership tasks
For each composite, the average BMI selected per task was computed across participants. The averaged BMI values for the ten female and ten male composites were then compared for the attractiveness and leadership tasks. A repeated-measures ANOVA found that the BMI values chosen for the leadership task were significantly higher than for the attractiveness task (F(1,18)=93.01, p<0.01, ηp2=0.84). There was a significant effect of face sex, in that participants chose higher BMI values for men’s faces than for women’s (F(1,18)=31.64, p<0.01, ηp2=0.64). There was no significant interaction between task and face sex (F(1,18)=1.53, p=0.23, ηp2=0.08). See Figure 3 for slopegraphs depicting BMI value changes between the original composite and the facial adiposity chosen to maximize perceived attractiveness and leadership ability.

-----------------------------------------------------------------------------------------------------------

Figures 2 and 3 here
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Discussion

Previous research has demonstrated that attractive faces are more likely to be chosen as leaders in both experimental settings (Little et al., 2012; Riggle et al., 1992) and in real-world elections (Banducci et al., 2008; Berggren et al., 2010; Budesheim & Depaola, 1994; Efrain & Patterson, 1974; King & Leigh, 2009). The current study used manipulations in facial adiposity to test whether the most attractive face also appeared to be the most leader-like. The results indicate that this is not the case. The most attractive BMI values (18.19 kg/m2 for women, 22.46 kg/m2 for men), were significantly lower than those required to maximize leadership perception (19.06 kg/m2 for women, 23.59 kg/m2 for men). On average, BMI values chosen in the leadership task were 1.00 kg/m2 higher than those chosen in the attractiveness task. While 1.00 kg/m2 may seem like a moderate shift, the large effect size (ηp2=0.84) indicates a robust difference in facial adiposity levels chosen between tasks. While facial attractiveness undoubtedly influences perceived leadership quality, the current results suggest that leadership judgments are based on more than attractiveness alone, at least in the context of facial adiposity.

The difference in facial adiposity chosen for maximal attractiveness and leadership appearance may be due to social and evolutionary forces. The World Health Organization classifies BMI values below 18.5 as underweight, and previous research has indicated that the ideal BMI for women and men is low, sometimes bordering on unhealthily thin (Coetzee et al., 2012; Coetzee et al., 2011; Tovee & Cornelissen, 2001; Tovee, Reinhardt, Emery, & Cornelissen, 1998; Tovee, Swami, Furnham, & Mangalparsad, 2006). Current western social and fashion trends praise thin body types, especially for women, which have led to the perception of thin being beautiful (Heinberg & Thompson, 1995; Thompson & Stice, 2001). Men are susceptible to the influence of media glamorization on perceived body ideals, as well (Lorenzen, Grieve, & Thomas, 2004), and though male models are often muscular, recent trends towards thinner male models may result in a shift towards a thinner male ideal. Indeed, media exposure can lead to increased endorsement of personal thinness in men (Harrison & Cantor, 1997). 
In contrast to attractiveness judgments, perceived leadership ability drawn from face images may be influenced by cues to physical dominance (Riggio & Riggio, 2010, Mazur and Mueller, 1996). Indeed, facial masculinity (which is associated with perceived dominance; Jones et al., 2010; Perrett et al., 1998; Watkins, 2011) is a strong predictor of perceived leadership quality, and is especially preferred if a group faces an external threat (Little et al., 2007; Spisak, Dekker, Kruger, & van Vugt, 2012; Spisak, Homan, Grabo, & van Vugt, 2011). Faces of people with high testosterone levels (a sex hormone correlated with dominant and aggressive behaviour; Archer, 1991; Mattsson, Schalling, Olweus, Low, & Svensson, 1980) are perceived as more dominant (Moore, Al Dujaili, et al., 2011; Swaddle and Reierson, 2002), and in one study, perceived dominance from face images of young cadets predicted social and professional status in later military careers (Mueller and Mazur, 1996). Facial cues to perceived height also positively correlate with perceived leadership ability (Re et al., 2012), and power and dominance judgments have predicted leadership success in both political elections (Rule et al., 2010) and corporate organizations (Rule & Ambady, 2008, 2009, 2011a, 2011b). Indeed, the facial adiposity perceived as most healthy is higher than that perceived as most attractive (at least for women rating women, Coetzee et al., 2011), and perceived health can also influence leadership judgments (Kramer, Arend, & Ward, 2010). The BMI values chosen to maximize attractiveness may be too low to be physically dominant. 
It is possible that the higher BMI values chosen in the leadership task reflect a preference for leaders to appear physically dominant. Previous research has demonstrated differences between what appears attractive and what appears dominant in faces (Perrett et al., 1998; Swaddle and Reierson, 2002), possibly because facial dominance may serve as a cue to formidability in intrasexual competition and not to attract the opposite sex (Puts, 2010). Even though dominance may increase social status (Mueller and Mazur, 1996) and high-status individuals may be attractive, choosing the most dominant individuals as mates may expose the chooser to aggressive and domineering behavior (Archer, 1991; Mattsson, Schalling, Olweus, Low, & Svensson, 1980), thus making the most dominant-looking people suboptimal romantic partners. Further research could assess the relative impacts of attractiveness and physical dominance judgments (and other factors, i.e. – perceived maturity, approachability, intelligence, etc.) on leadership choice.

It is important to note that the BMI values chosen by participants in the leadership task are still within a healthy range (18.5-25 kg/m2; WHO). Just as being too thin may reduce perceived leadership perception, being overweight may also adversely affect leadership judgments. Overweight people suffer from personal and professional discrimination (Rand & Macgregor, 1990) and are generally of lower socioeconomic status (Sobal & Stunkard, 1989). Overweight people are also more likely to suffer from poor physical and psychological health (Coetzee et al., 2009; Tinlin et al., 2012). Such factors may impede overweight people from being perceived as capable leaders. Indeed, recent research found that faces of overweight people were judged as worse leaders than faces of people in a healthy weight range (Re et al., 2012).
The current study finds that a facial adiposity representing BMIs of 18.19 kg/m2 (for women) and 22.46 kg/m2 (for men) were found to be most attractive. While a BMI of 18.19 kg/m2 is technically classified as underweight by the World Health Organization, this low value is comparable to the maximally-attractive BMI values found in other studies of women’s facial adiposity using three-dimensional stimuli (19.6 kg/m2, Re et al. 2011; 19.8-20.01 kg/m2, Coetzee et al., 2011). These values are also close to the maximally-attractive BMI found in studies of women’s bodies in western cultures (Tovee & Cornelissen, 2001; Tovee et al., 1998; Tovee et al., 2006). Previous studies have failed to find differences between participant gender on the most attractive level of facial adiposity (in women’s faces, Coetzee et al., 2010), indicating that same- and opposite-sex assessments of attractiveness are in accordance. It is beneficial for individuals to be able to discern the attractiveness of same-sex rivals to aid in intrasexual competition, and previous studies have demonstrated that attractive conspecifics are targeted for derogation (Buss and Dedden 1990; Fisher 2004). That there were no differences between participant gender in this study in either the attractiveness or leadership tasks suggests that both men and women were aware of what faces were objectively the best-looking and what faces appeared as the best leaders in both male and female faces.

 It is important to note that the current study used young, Caucasian faces as stimuli. Preferences for BMI and facial adiposity vary by culture and resource availability (Coetzee et al., 2012; Swami, Caprario, Tovee, & Furnham, 2006; Tovee et al., 2006). It is therefore possible that BMI values chosen to maximize attractiveness would be different if the stimuli or participants were from a different culture. Likewise, leader preferences vary by social context, both in face (Little et al., 2007; Little et al., 2012; Spisak et al., 2012; Spisak et al., 2011) and voice stimuli (Klofstad, Anderson, & Peters, 2012; Tigue, Borak, O'Connor, Schandl, & Feinberg, 2012). Even preferences for the sex of a leader can be affected by the leadership context (men are preferred as leaders during intergroup conflict, women are preferred as leaders to maintain group relations; (van Vugt & Spisak, 2008). It is therefore possible that facial adiposity preferences for leaders’ faces could differ based on social context or the culture choosing the leader. Further research on BMI preferences for both attractiveness and leader selection could evaluate differences across cultures and social contexts.


Facial appearance has a great effect on leadership choices (Olivola & Todorov, 2010). The current study finds that facial adiposity influences attractiveness and leadership perception. While facial attractiveness has an impact on perceived leadership ability, the results reported here indicate that the most attractive level of facial adiposity is significantly lower than that chosen to maximize leadership appearance. The BMI difference between optimal attractiveness and leadership perception may stem from social and evolutionary forces on perceived attractiveness and leadership selection.
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