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2D:4D **

male 0.949

(.005)

female 0.973

(.006)

total 0.962

(.003) 2D:4D

Face H:W

male
1.94 Pearson 0.102

(.027) n 33

female 1.89 Pearson 0.017

-0.019 n 48

total 1.91 Pearson 0.018

(.015) N 97 Face H:W

male 4.00 Pearson -0.011 0.062

(.254) n 33 33

Dem. female 4.57 Pearson 0.088 0.097

Agree -0.214 n 49 50

total 4.34 Pearson 0.113 0.065

(.166) N 82 83 Dem Agr

male 4.30 Pearson 0.185 0.019 -0.596**

(.263) n 33 33 33

Rep. female 4.03 Pearson -0.095 -0.152 -0.690**

Agree (.220) n 49 50 51

total 4.13 Pearson -0.024 -0.065 -0.658**

(.168) N 82 83 84 Rep Agr

male 5.52 Pearson -0.126 -0.034 -0.640** 0.599

(.420) n 33 33 33 33

Political female 5.56 Pearson 0.022 -0.117 -0.631** 0.537**

Attitude (.327) n 48 49 50 50

total 5.54 Pearson -0.044 -0.083 -0.618** 0.557**

(.257) N 81 82 83 83 Pol Att

Cons.

male 38.97 Pearson 0.007 -0.229 -0.306 0.465** 0.575**

(1.75) n 33 33 33 33 33

female 41.04 Pearson -0.287* -0.049 -0.542** 0.452** 0.536**

(1.23) n h-AI  48 49 50 50 49

total 40.22 Pearson -0.11 -0.148 -0.409** 0.439** 0.55**

(1.018) N 81 82 83 83 82 Cons.

RWA

male 71.24 Pearson 0.037 -0.067 -0.515** 0.537** 0.635** 0.628**

(2.63) n 33 33 33 33 33 33

female 70.06 Pearson -0.245 0.11 -0.633** 0.495** .552** .668**

(1.82) n h-AI  49 50 51 51 50 50

total 70.52 Pearson -0.125 0.033 -0.578** 0.512** 0.586** 0.64**

(1.50) N 82 83 84 84 83 83 RWA

SDO **

male 50.97 Pearson -0.063 -0.26 -0.498** 0.307 0.398* -0.025 0.459**

(2.97) n 33 i-AI  33 33 33 33 33 33

female 36.90 Pearson 0.041 0.009 -0.186 0.127 0.186 0.204 0.262

(1.93) n 49 50 51 51 50 50 51

total 42.43 Pearson -0.15 -0.041 -0.361** 0.221* 0.252* 0.037 0.341**

(1.810) N 82 83 84 84 83 83 84 SDO

d Prime

male 2.51 Pearson 0.077 0.089 -0.138 0.147 0.101 -0.114 0.116 -0.08

(.187) n 33 33 33 33 33 33 33 33

female 2.61 Pearson 0.03 0.249 -0.104 0.011 0.049 -0.016 0.207

(.125) n 48 0.049 50 50 49 50 50 50

total 2.57 Pearson 0.064 0.058 0.091 -0.001 0.052 -0.024 0.045 0.037

(.105) N 81 82 83 83 82 82 83 83 d Prime

c

male -.773 Pearson 0.022 -0.323 -0.035 -0.283 -0.205 -0.084 -0.205 0.2 -0.603**

(.067) n 33 i-AI  33 33 33 33 33 33 33 33

female -.792 Pearson 0.22 0.22 -0.037 0.113 0.118 0.108 -0.006 -0.089 0.006

(.045) n 48 h-AI  49 50 50 49 49 50 50 50

total -.78 Pearson 0.114 -0.035 -0.041 -0.055 0.005 0.013 -0.1 0.06 0.295**

(.038) N 81 82 83 83 82 82 83 83 83 c

B

male .185 Pearson -.395* -0.299 0.046 -0.05 -0.003 0.144 -0.003 0.149 -0.595** 0.563**

(.042) n h-AI  33 33 33 33 33 33 33 33 33 33

female .185 Pearson 0.135 0.022 -0.17 0.144 0.097 0.062 -0.028 -0.246 -0.71** 0.628**

(.031) n 48 49 50 50 49 49 50 50 50 50

total .185 Pearson -0.082 -0.122 -0.081 0.065 0.066 0.099 -0.017 -0.056 -0.655** 0.596**

(.025) N 81 82 83 83 82 82 83 83 83 83 B

male 154.11 Pearson 0.085 0.134 0.241 0.11 0.026 0.234 0.026 -0.174 -0.252 -0.276 0.042

(1.09) n 33 33 33 33 33 33 33 33 33 33 33

Switch female 141.88 Pearson -0.31* 0.107 -0.031 -0.007 -0.145 0.068 0.125 0.088 -0.166 -0.579** -0.307*

Non- (8.72) n i-AI  48 49 50 50 49 49 50 50 50 50 50

Habitual total 143.17 Pearson -0.156 0.123 0.063 0.038 -0.061 0.132 0.085 -0.011 -0.202 -0.445** -0.166

(6.57) N 81 82 83 83 82 82 83 83 83 83 83 Switch N-H

male 31.89 Pearson 0.204 .000 0.097 -0.046 -0.068 0.173 -0.068 -0.335 -0.288 0.014 0.167 0.563**

(9.72) n h-AI  33 33 33 33 33 33 33 33 33 33 33 33

Switch female 43.41 Pearson -0.032 0.251 0.064 0.097 -0.11 -0.107 0.083 -0.047 0.205 -0.138 -0.322* 0.516**

Habitual (6.93) n 48 i-AI  49 50 50 49 49 50 50 50 50 50 50

total 38.83 Pearson 0.103 0.116 0.096 0.027 -0.106 0.035 0.007 -0.212 -0.023 -0.068 -0.098 0.526**

(5.69) N 81 82 83 83 82 82 83 83 83 83 83 83 Switch H

male .860 Pearson -0.019 -0.107 0.318 -0.244 0.216 -0.034 0.216 0.009 0.055 -0.114 -0.001 0.001 -0.031

(.016) n 33 33 33 33 33 33 33 33 33 33 33 33 33

Working female .827 Pearson -0.106 -0.075 0.052 -0.035 0.058 0.241 .290* 0.109 0.084 0.016 0.003 -0.076 -0.091

Memory (.019) n 49 50 51 51 50 50 51 51 50 50 50 50 50

total .84 Pearson -0.11 -0.059 0.101 -0.082 -0.019 0.125 0.26* 0.122 0.063 -0.025 0.001 -0.048 -0.083

(.013) N 82 83 84 84 83 83 84 84 83 83 83 83 83 WM

Analogy

male 2785.83 Pearson -0.176 -0.135 -0.26 -0.033 -0.026 -0.059 -0.026 0.338 0.164 0.016 -0.06 -0.019 -0.175 -0.332

(134.67) n i-AI  33 h-AI  33 33 33 33 33 33 33 33 33 33 33 33 33

female 2942.18 Pearson 0.093 0.179 0.157 -0.052 0.096 -.307* -0.172 -0.071 0.194 0.144 -0.108 0.098 0.32* -0.312*

(95.45) n 49 i-AI  50 51 51 50 50 51 51 50 50 50 50 50 51

total 2880.75 Pearson 0.01 0.017 0.006 -0.053 0.147 -0.18 -0.109 0.066 0.184 0.08 -0.086 0.047 0.105 -0.32

(78.42) N 82 83 84 84 83 83 84 84 83 83 83 83 83 84 Analogy

SAT V

male 545.00 Pearson -0.175 -0.132 0.317 -0.469** -0.093 0.199 -0.093 -0.427* -0.022 -0.043 -0.055 0.007 -0.054 0.469 -0.392*

(1.98) n h-AI  30 30 30 30 30 30 30 30 30 30 30 30 30 30 30

female 548.00 Pearson 0.234 -0.233 0.284 -0.258 -0.179 -.317* -0.304* -0.104 -0.032 0.239 0.219 -0.45** -0.311* 0.465** -0.09

(9.71) n i-AI  43 44 45 45 44 44 45 45 45 45 45 45 45 45 45

total 547.53 Pearson 0.033 -0.203 0.297** -0.338** -0.238* -0.137 -0.214 -0.224 -0.026 0.119 0.134 -0.322** -0.218 0.449** -0.209

(6.614) N 74 74 75 75 74 74 75 75 75 75 75 75 75 75 75 SAT V

SAT M *

male 585.67 Pearson -0.094 -0.051 -0.023 -0.055 0.243 0.152 0.243 0.021 0.111 -0.072 -0.225 0.032 -0.311 0.325 -0.078 0.384*

(1.37) n 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30

female 549.78 Pearson 0.165 -0.085 0.145 -0.327* -0.064 -0.187 -0.068 0.064 0.132 -0.124 -0.06 0.027 0.094 0.139 -0.077 0.285

(9.65) n i-AI  43 44 45 45 44 44 45 45 45 45 45 45 45 45 45 45

total 560.11 Pearson -0.036 0.074 0.043 -0.207 -0.056 -0.098 0.065 0.168 0.107 -0.099 -0.126 0.036 -0.079 0.223 -0.098 0.254*

(6.688) N 79 74 75 75 74 74 75 75 75 75 75 75 75 75 75 75 SAT M

SAT W

male 566.19 Pearson -0.218 -0.277 0.139 -0.327 0.095 0.253 0.095 0.014 -0.061 0.052 0.046 0.238 -0.399 0.26 0.127 0.695** 0.512*

(15.30) n h-AI  21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21

female 569.02 Pearson 0.173 -0.22 0.197 -0.267 -0.176 -0.237 -0.255 0.034 0.125 0.129 0.056 -0.490** -0.319* 0.441** -0.206 0.831** 0.314*

(11.42) n i-AI  39 40 41 41 40 40 41 41 41 41 41 41 41 41 41 41 41

total 565.64 Pearson 0.023 -0.217 0.181 -0.287* -0.127 -0.083 -0.139 0.014 0.05 0.097 0.053 -0.312* -0.328** 0.375** -0.087 0.78** 0.302**

(7.916) N 60 61 62 62 61 61 62 62 62 62 62 62 62 62 62 62 62

**  Significant at the .01 level                             * Significant at the .05 level

r's differ at .01 level r's differ at .05 level

Background

The ratio of the lengths of the second digit to the fourth digit (2D:4D) is found to be 

smaller in males, and smaller ratios are thought to reflect increased prenatal androgen 

exposure. 2D:4D Ratio has been studied in relation to a number of factors 

including: fertility, attractiveness, sexual preference, athletic ability, verbal fluency, and 

depression (Manning, 2002). Facial Width-to-Height (FWH) ratio, the ratio of the width 

of a face to its height, is thought to reflect androgen exposure during puberty, a wider 

face reflecting increased androgen levels. Carré and McCormick (2008) recently found 

that there is a positive relationship between FWH ratios and the number of penalty 

infractions charged against professional hockey players. In this study, we measured 

2D:4D and FWH ratios hoping to find associations with political orientation and some 

cognitive processes that may be related to political orientation. 

Political liberalism is associated with greater openness to different and varying opinions 

and less resistance to changes in attitudes, beliefs, and responses in the face of 

conflicting information. This is compared to political conservatism, which is associated 

with stricter adherence to consistent judgments and also to persistent attitudes, beliefs, 

and responses that are more resistant to change (Jost, Glaser, Kruglanski & Sulloway, 

2003). In addition, political attitudes have been shown to be related to cognitive fluency 

and working memory (Moore, Clark & Kane, 2008). We recently found that political 

attitude is related to sensitivity and response bias in a signal detection task; suggesting 

individual differences in political attitudes are related to differences in perceptual 

processing (Guenther et al., 2008). Based on these findings, it is possible that cognitive 

operations and working memory are also related to political liberalism vs. conservatism.

The present study also examined relationships among political attitudes, perceptual 

fluency, cognitive processing, cognitive abilities, and working memory. In agreement with 

existing literature (e.g., Amodio, Jost, Master & Yee, 2007), we believe greater liberalism 

will be associated with increased perceptual sensitivity, better cognitive fluency, and 

better working memory. In contrast, greater conservatism should be associated with 

decreased: sensitivity, cognitive fluency, and working memory.

Method

Participants

Eighty-four undergraduates (61% female, M = 19.00 years, SD = .059) matriculating 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 the following computerized 

surveys: a demographics form requiring information regarding age, major, sex, year in 

school, political party affiliation, a political attitude and political party agreement 

questionnaire. The also completed Right-Wing Authoritarianism (RWA) Scale 

(Altemeyer, 1998); Social Dominance Orientation (SDO) Scale (Pratto, Sidanius, 

Stallworth, & Malle, 1994), the Conservativism Scale (Wilson & Patterson, 1988)

Participants also completed a computerized perceptual identification task to assess 

sensitivity (d'), response criterion/bias (β and c), and latencies to switch responses to 

habitual or non-habitual stimuli. This task required participants to identify which of two 

stimuli was present on a computer screen and select the correct response.

Participants then completed the Operation-Span (Turner & Engle, 1989) task to assess 

WMC, and a verbal analogy test (VAT). SAT scores were obtained from our University 

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. 

To measure FWH ratio, direct head shots with neutral expressions were 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.

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

and 100 being extremely conservative.

2D:4D Ratio was determined by measuring the lengths of the index and ring finger on 

the right hand from the bottom of the crease at the base of each finger to the finger tip. 

Index finger length was divided by ring finger length to produce the 2D:4D ratio (See 

figure above.) ImageJ software (http://rsb.info.nih.gov/ij) was used to measure the finger 

lengths.

Facial Width:Height Ratio: Using ImageJ (see above) rectangles were drawn with the 

height being bonded by the lower edges of the medial eyebrows as the upper limit and 

by upper limits of the medial lips as the lower limit (See figure above.) The lateral edges 

of this triangle were defined by the broadest points of the cheekbones.

Signal Detection Task: Trials and scores were generated by E-Prime 2.0 software. On 

each trial one of two stimuli was presented. Participants hit an appropriate key to 

indicate whether the more common (habitual) or less common (non-habitual) stimulus 

was presented. Perceptual sensitivity (d') and response criterion (β and c) scores were 

generated, as were response latencies for switching to habitual or non-habitual stimuli. 

Scores or d' can range from 0-infinity, β from 0-infinity (1 = no bias), and c from -infinity 

to +infinity (1= no bias). Higher d' scores and lower response latencies indicate better 

switching abilities and better cognitive flexibility. Lower β and c scores indicate a 

preference for making the habitual response, which should indicate less cognitive 

flexibility.

Verbal Analogies Test (VAT): Using E-Prime 2.0 software, participants completed one 

verbal analogy at a time with two word choices as possible items that complete the 

analogy.

For example:

NORTH : SOUTH :: UP : _____

POLE DOWN

Response latency was calculated.

Working Memory Capacity (WMC) Test: Using E-Prime 2.0 software, participants 

completed the OSPAN test to assess WMC. Participants saw a mathematical expression 

paired with a word. For example,

(4/2) + 2 = 4 KING

Participants indicated by keypress whether the answer to the expression was correct 

and then repeated the word to themselves. After being presented with between 2 and 6 

expression-word pairs, memory for the words was tested. OSPAN scores are the 

proportion of words recalled in the correct order and has a range of 0 to 1, with higher 

OSPAN scores indicating greater WMC (better cognitive fluency).

SAT Math, Verbal, Writing: With the written consent of participants, these data were 

obtained from the institution's registrar's office database.

Table Interpretation

Asterisks in the gray column indicate a 

significant difference between males and females 

on that measure. 

Darkly colored cells within the table, indicate 

significant Pearson correlations between relevant 

measures for males or females, analyzed 

separately. 

In white, below each set of separate-sex 

correlations is the overall correlation for the 

relevant variables. Asterisks and bold indicate 

significant Pearsons.

Boxes around pink and blue sets of Pearson 

correlations indicate that there is a significant 

difference between the correlations obtained for 

each sex. 

Arrows in the columns relating to 2D:4D and 

FWH ratios, where either significant individual 

correlations or significant differences between 

correlations, by sex, exist there is an indication of 

whether either Androgen Indicator (AI) shows a 

positive (up arrow) or negative (down arrow) 

relationship with the relevant measure. 

Results & Conclusions

2D:4D Finger Ratio:

There was a robust sex difference for this measure, as expected, with females having 

greater ratios.

For females, but not males, there was a significant positive association between 

apparent androgen exposure and Conservatism. Consistent with the preceding, for for 

both Conservatism and Right Wing Authoritarianism, there was an indication that 

increased androgen exposure had a positive relationship with these political attitudes for 

women, but not men. 

There seems to be a strong association between androgen exposure, by this measure, 

and Beta values in males, but not females. Increased androgens are associated with 

increased cognitive flexibility. Consistent with this, we find a similar relationship with 

latencies to switch to habitual responses. Here shorter latencies are associated with 

more cognitive flexibility and such latencies are associated with shorter ratios. 

For females, the relationship with this androgen indicator seems to be opposite, at least 

for switch to non-habitual responses. Again here, shorter switch latencies indicate 

greater flexibility and such scores are associated with longer ratios. There is an 

indication that the same is true when you consider Beta values. 

For all three SAT scores, there were significant differences between male and female 

correlations. There was an indication that increasing androgen exposure was 

associated with increasing performance on Verbal and Written SATs for males, but there 

was an opposite relationship for females. This reversal pattern is less clear for males 

with the Math SAT. 

FWH Ratio:

Somewhat surprisingly, there was no sex difference found for this measure and it was 

not related to 2D:4D Finger ratios.

There was no significant correlation with any measure when considering all participants 

together or each sex individually.

There were some correlations that differed significantly between males and 

females. For males, but not females, the degree of androgen exposure indicated by this 

measure was negatively related to Social Dominance Orientation. This negative 

correlation is seems somewhat at odds with males being significantly higher on Social 

Dominance overall.

There is a significant difference for male/femal correlations on switching to habitual 

responses. It seems that for females only, an increased indicator of androgen exposure 

is associated with less flexibility, indicated by longer switch latencies. 

Although not significant, there appears to be a different pattern of relationships between 

FWH versus 2D:4D and SAT measures. For FWH, the relatively strongly intercorrelated

SAT Verbal and Written scores show a negative relationship with androgen exposure 

that is consistent for males and females. Math SAT scores seem to not be related the 

facial measure.

Political Orientation:

Correlations found among political measures follow expected patterns. Higher 

Republican agreement is associated with higher Right With Authoritarian and Social 

Dominance scores as well as higher Conservative Scores. 

Relatively little of interest was found when considering Signal Detection measures and 

political measures. In relation to d' for females, higher Republican Agreement scores 

are associated with lesser perceptual sensitivity. For males, the opposite relationship 

seems to exist.

To highlight some interesting observations: Democratic agreement, for males only, is 

positively associated with Working Memory. Consistent with this, there is an overall 

positive association between SAT Verbal and Democratic Agreement. In contrast, there 

is a significant negative correlation between between both Verbal and Written SAT 

scores and Republican Agreement. This difference is significantly more robust for 

Verbal scores when considering only males. For Republican Agreement and Math SAT 

scores, there's a significant negative association for females, but not males. 

Overall

In this dataset, measures of 2D:4D and FWH are quite independent. This may be true, 

in part, to them reflecting the effects of androgen exposure at different stages of 

development. We found a number of apparent sex differences in the relationship 

between 2D:4D and measures of general intelligence and cognitive fluency. With FWH, 

we also found evidence of sex differences in relationships between this measure Social 

Dominance some measures of cognitive fluency. There was also an indication that there 

may be a general negative relationship between this indicator of androgen exposure and 

Verbal as well as Written SAT scores. 

In relation to political attitudes, there was a general trend for a negative relationship 

between Republican Agreement and SAT scores. 
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