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Androgen exposure during development can produce skeletal changes 
that are measurable in adulthood. Higher androgen levels in 
adolescence are associated with more bone development on the sides 
of the head and over the eyes. Androgens are also relevant to 
development and expression of several cognitive and personality 
variables.

There have been reports of moderately strong positive correlations 
between the width of faces and measures of aggression, both in the 
laboratory (Carre, McCormick, & Mondloch, 2009) and in 'real life' - 
professional hockey (Carre & McCormick, 2008). Wider (more 
masculine) male faces are also judged to be less trustworthy (Carre' et 
al., 2009), a trait that is predictive of US election results (Todorov et al., 
2008).

Facial symmetry has long been associated with physical attractiveness 
and is proposed to be a sign of genetic fitness. Little research has 
examined whether variations in facial symmetry are associated with 
cognitive or personality differences. Facial symmetry in the elderly is 
associated with resistance to cognitive decline (Penke et al., 2009). We 
added symmetry measurements to those related to androgens to 
assess whether performance on standardized tests of intellectual ability 
(SATs) correlates with androgen or symmetry measurements.

In this study, we measured facial features related to androgen exposure 
and symmetry hoping to find associations with SAT scores and political 
orientation.

Method

Participants
Seventy-six undergraduates (42 female, 34 male)  enrolled at a Jesuit 
comprehensive university in northeastern Pennsylvania participated in 
this study to partially fulfill a research requirement in introductory 
psychology courses. Data were collected anonymously from individuals 
tested in groups of 8-12.

Procedure
Participants were tested in a single session. They completed a 
demographics form requiring information regarding: age, major, sex, 
year in school, handedness, political party affiliation, vote in 2008 
Presidential election, political attitude, and political party agreement. 
They also completed the Right-Wing Authoritarianism (RWA) Scale 
(Altemeyer, 1998), Social Dominance Orientation (SDO) Scale (Pratto, 
Sidanius, Stallworth, & Malle, 1994), and Conservativism Scale (Wilson 
& Patterson, 1988).  SAT scores were obtained from our campus 
database.  

In the same session, participants placed their hands, palm side down, 
on the surface of a photo scanner to digitally scan their hands for the 
purpose of measuring 2D:4D ratio (these data are not reported in this 
abstract). To measure facial features, a photograph of the face with a 
neutral expression was taken of each participant using a digital camera 
from a distance of about 1 meter.

Scoring
Republican and Democratic Agreement: Scores range from 1 to 7, 
with 1 being strongly disagree and 7 being strongly agree.

Political Attitude Scale:  Scores range from -5 to +5, with -5 being 
extremely liberal and +5 being extremely conservative.

Social Dominance Scale:  Scores range from 16 to 112, with 16 being 
the lowest possible social dominance and 112 being the highest 
possible social dominance.

Right Wing Authoritarianism (RWA): Scores range from 1 to 135 with 
1 being the lowest and 135 being the highest level of authoritarianism.

Conservatism Scale: Scores range from 0 to 100, with 0 being not 
conservative at all and 100 being extremely conservative. 

SAT Math, Verbal, Writing: With the written consent of participants, 
these data were obtained from the institution's registrar's office 
database.

Facial Characteristics:  Investigators blind to other participant data 
used ImageJ software (http://rsb.info.nih.gov/ij) to acquire X-Y 
coordinates for 28 facial features (see Face Figure). 

Table Interpretation
Colored cells within the table indicate significant 
Pearson correlations between relevant measures 
for males or females, analyzed separately.  

Boxes around male and female sets of Pearson 
correlations indicate that there is a significant 
difference between the correlations obtained for 
each sex.  

For any facial variable, data are only provided if at 
least one significant correlation existed within sets 
of SAT or political variables. 

 

Androgen Facial Indicators:

SATs:  In females, there were significant strong negative correlations 
between Verbal/Written SAT scores and facial measurements 
associated with having proportionally wider jaws or cheekbones.  

In males, there was a significant moderate negative correlation between 
Math SAT scores and the proportion of Head (Chin to Cheekbones 
triangle) to Face (Lips to Pupils triangle).  Relatively larger heads being 
associated with reduced Math SAT performance. Using this facial 
measure, in contrast to the measures above, female Verbal/Writing SAT 
scores showed only a small and not significant negative correlation.      

In males, there was a significant strong positive correlation between 
Written SAT scores and the Proportional difference between Jaw to 
Nose Bridge vs Lips to Nose Bridge distances.  This proportional 
difference should indicate the relative development of the chin to the 
rest of the face.  There was also a moderate, although not significant, 
positive relationship between this facial measure and Verbal SAT 
scores.   For females, there was almost no relationship between 
Verbal/Written SAT scores and this facial measure.  

Political Orientation:  In general there are fewer significant 
associations here.  In females, measurements relating to the ratios of 
both jaws and cheekbones to pupil distance showed moderate 
significant negative correlations with Democratic Agreement scores.  
These are the same facial measurements that showed strong negative 
correlations with Verbal/Written SAT performance.  For males, there 
were weak, not significant, positive correlations between these facial 
measurements and Democratic Agreement.  The differences in the 
correlations between males and females were significant <.05.  

In females, the Jaw to Cheekbone measure showed significant 
moderate positive correlations with both Overall Political Attitude and 
Right Wing Authoritarianism scores.  Paralleling the observations 
above, this facial measure was also found to have a negative 
relationship with Verbal/Written SAT scores.  No significant 
relationships existed for males on these dimensions.  It is interesting to 
note that this facial measure had only a weak and not significant 
negative association with Democratic Agreement, which was found to 
be significant with the preceding facial measures in women.  

In males, there was a significant strong positive correlation between 
Head to Face Ratio and Conservatism.  As mentioned above, this same 
facial measure had a negative association with Math SAT scores.  
Women showed a moderate, but not quite significant, negative 
association between Conservatism and Head to Face Ratio.  The 
difference in the correlations observed here for males vs females was 
significant <.01.

In males, there was a significant moderate negative correlation between 
Jaw to Face Height (lips to plane of pupils) and Conservatism.  This 
relationship in women was positive, weak, and not significant.  The male 
vs female difference in correlations on these measures was significant 
<.05.

Symmetry Facial Indicators: 

Although many facial symmetry measures were evaluated, only those 
involving the eyes resulted in significant relationships with either SAT or 
Political scores.  The majority of these were related to the placement of 
the pupils relative to other facial features.  Symmetry in the width of the 
eyes was also a significant factor.  It should be noted that all Right/Left 
references in these results refer to the photographs as they were 
viewed.  Therefore, Right/Left must be reversed when applying these 
asymmetries to sides of the body.  

SATs:  In men, there were significant strong positive correlations 
between Verbal/Written SAT scores and proportional Asymmetry 
Right/Left Eye Width.  Female correlations for these measures were 
weak, not significant, and negative.  The male vs female differences in 
correlations on these measures were significant <.05.

In females, there was a significant strong negative correlation between 
Written SAT scores and  the proportional Asymmetry Center Lips to 
Right vs Left Pupils.  In males for these measures, there was a strong 
positive correlation that did not quite reach significance.  The male vs 
female differences in correlations on these measures was significant 
<.01.

In males, there was a significant strong negative correlation between 
Written SAT scores and proportional absolute Asymmetry Chin to 
Pupils.  Females showed virtually no correlation between these two 
measures.  This difference in correlations did not quite reach statistical 
significance.

In males, there was a significant strong positive correlation between 
Written SAT scores and Nose Bridge to Right vs Left Pupils.  Females 
showed virtually no correlation between these two measures.  The male 
vs female differences in correlations on these measures was significant 
<.05

Political Orientation:  

In males, there was a significant strong negative correlation between 
Republican Agreement scores and proportional Asymmetry Right/Left 
Eye Width.  In females there was a weak negative correlation that did 
not reach significance.  This facial measure showed a significant 
negative correlation with Math SAT scores.  These results run 
somewhat parallel to some female correlations androgen indecies, 
Verbal/Written SAT scores and Democratic Agreement scores.  There, 
lower SATs were associated with reduced Democratic Agreement.  
Here, lower SATs were associated with increased Republican 
Agreement.  

When considering Chin to Pupil asymmetries, there are interesting 
differences that depend on whether absolute values are used.  For 
females, there is a significant, moderate, negative correlation between 
proportional Asymmetry Chin to Right vs Left Pupils.  In males for these 
measures, there is a moderate positive correlation that does not quite 
reach statistical significance.  The male vs female difference in 
correlations on these measures was significant <.01.

If absolute values are used for the above calculations, the results are 
quite different.  Here, males show a significant, moderate, negative 
correlation and the female correlation is now a not significant, weak, 
positive correlation.  Again, the male vs female difference in these 
correlations was significant <.01.

Major Observations

Overall
 
These data indicate that facial measurements indicative of androgen exposure and symmetry are correlated, within sexes, with SAT 
scores and political attitudes.

For females, performance on Verbal/Written SATs was negatively correlated with facial androgen indicators.  For males, the results were 
somewhat mixed.  One measurement was negatively correlated with Math SATs.  Two others showed both significant positive and 
negative correlations with Written SAT scores. 

For females, two androgen indicators that were negatively correlated with Verbal/Written SAT scores were also negatively correlated 
with Democratic Agreement scores.  Another indicator that was negatively correlated with Verbal/Written SAT was positively correlated 
with Overall Political Attitude and Right Wing Authoritarianism.  

For males, the indicator that was negatively correlated with Math SAT scores was positively correlated with Conservatism.

All results for symmetry indicators involved the eyes and are less easily summarized.  There is a positive correlation between 
Asymmetry  Right vs Left Eye and Verbal/Written SAT scores in males.  This measure is also negatively correlated with Republican 
Agreement in males. Some asymmetry relationships were dependent upon absolute values that ignored Right/Left directionality.  Some 
were dependent on directionality.  

Overall, facial measurements of symmetry and androgen exposure show promise as indicators of intellectual performance and political 
attitudes.  

SAT Math SAT Verbal SAT Writing

female Pearson 0.117 -0.505** 0.234 -0.320* 0.278 0.165 0.251 0.063
 Jaw to Pupil n 42 42.000 38.000 47 48 47 48 48 48

20,24,7,12 male Pearson -0.101 -0.205 -0.328 0.157 -0.236 -0.118 -0.231 -0.265
n 31 31 22 34 34 34 34 34 34

female Pearson 0.046 0.212 0.031 0.141 0.135 0.03
n 42 42 38 47 48 47 48 48 48

male Pearson 0.268 -0.011 0.222 -0.288 0.104 -0.255 -0.163 -0.200 -0.216
n 31 31 22 34 34 34 34 34 34

 Cheekbone to Face Height
female Pearson 0.068 -0.036 0.004

n 42 42 38
15,16,22,3 male Pearson -0.232 -0.273 -0.448

n 31 31 22

female Pearson 0.078 -0.166 -0.120 -0.206 -0.016 -0.059 -0.102 -0.108
 Head to Face n 42 42 38 47 48 47 48 48 48

28,15,16 vs. 22,7,12 male Pearson -0.367 -0.048 -0.191 .443** 0.022 0.308 0.091 0.325 0.029
n 31 31 22 34 34 34 34 34 34

female Pearson -0.168 0.087 -0.073
n 42 42 38

male Pearson 0.149 0.259 .577**
n 31 31 22

female Pearson -0.010 -0.318
n 42 42 38

male Pearson -0.171 -0.245 -0.276
 20,24,12/7,22 n 31 31 22

 Jaw to Cheekbone
female Pearson 0.300 0.136 -0.162 .297* 0.119 .291* 0.086

n 42 42 38 47 48 47 48 48 48
20,24,15,16 male Pearson -0.275 -0.173 -0.039 -0.142 0.110 -0.046 0.019 -0.109 -0.146

n 31 31 22 34 34 34 34 34 34

 Jaw to Face Height 
female Pearson 0.133 -0.016 0.082 -0.028 0.250 0.081

n 47 48 47 48 48 48
20,24,22,3 male Pearson  -0.321* -0.034 -0.106 0.129 -0.247 -0.226

n 34 34 34 34 34 34

female Pearson -0.019 -0.095 -0.120 0.169 0.049 0.060 -0.105 0.193 -0.049
n 42 42 38 47 48 47 48 48 48

male Pearson 0.073 .401* .454* 0.212 0.249 0.084   -0.411** -0.079 -0.119
10,14,9,5 n 31 31 22 34 34 34 34 34 34

female Pearson -0.294 -0.196
n 42 42 38

male Pearson -0.081 -0.039 0.406
n 31 31 22

female Pearson -0.032 -0.241 -0.064
n 42 42 38

male Pearson 0.115 0.038
28,12,28,7 n 31 31 22

female Pearson -0.169 0.037 -0.019
n 42 42 38

male Pearson -0.109 0.142 .438*
n 31 31 22

female Pearson -0.121 0.117 0.037 0.056 0.015
n 47 48 47 48 48 48

male Pearson -0.138 0.130 0.040 -0.185 -0.276 0.267
28,12,28,7 n 34 34 34 34 34 34

female Pearson 0.197 -0.252 -0.010 -0.014 0.25 0.193
n 47 48 47 48 48 48

male Pearson 0.051 -0.055 -0.151 0.156 0.16  -0.353*
28,12,28,7 n 34 34 34 34 34 34

p<.05 p<.01 p<.001

All measurements are 
proportions

Conservatism Scale 
Score

Democratic 
Agreement Score

Overall Political 
Attitude

Republican 
Agreement Score

Right Wing 
Authoritarianism 

Score

Social Dominance 
Orientation Score

-.511**

-.395*

 Cheekbone to Pupil 
15,16,7,12

-.417** -.408* -.321*

.-.071

 Difference Nose Bridge to 
Chin vs to Top Lip   

3,28,3,18

 Jaw  to Pupil Height over 
Mouth   

-.319*

-.399** -.414**

 Asymmetry Right vs Left 
Eye Width   

 Asymmetry Center of Lips 
to Right vs Left Pupils 

22,12,22,7

-.385*

 Absolute Asymmetry Chin 
to Pupils -.428*

 Asymmetry Nose Bridge to 
Right vs Left Pupils   

3,12,3,7

 Asymmetry Chin to Right vs 
Left Pupils   

-.298*

 Absolute Asymmetry Chin 
to Pupils 


	Slide 1

