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Abstract 

The Dark Triad is a personality construct composed of psychopathy, Machiavellianism, and 

narcissism, and is commonly associated with a variety of undesirable behaviors.  High prenatal 

androgen exposure has been associated with various behavioral and personality characteristics 

also commonly found in individuals high in the Dark Triad.  This may suggest a link between 

prenatal androgen exposure and the development of the Dark Triad.  Additionally, previous 

research has found that faces of individuals high in the Dark Triad are able to be identified at 

rates significantly better than chance.  This identification may indicate evolutionary benefits 

associated with facial recognition of Dark Triad traits, particularly within the realm of mating.  A 

total of 66 students were shown a slideshow with composite faces of individuals high and low in 

psychopathy, Machiavellianism, narcissism, intrasexual competition, and short- and long-term 

mating.  Participants were asked to mark which face was most expressive of each trait on a 6-

point scale.  They completed the Dirty Dozen measure of the Dark Triad, and their 2D:4D ratios 

were also measured.  Our hypothesis that individuals high in the Dark Triad would be better at 

identifying high Dark Triad faces was not supported.  However, in accordance with evolutionary 

advantages, females high in the Dark Triad were worse at identifying males high in long-term 

mating, and narcissistic males were better at identifying females high in short-term mating and 

worse at identifying females high in long-term mating.  Females high in narcissism were also 

significantly worse at picking out males high in long-term mating.  No relationship between low 

2D:4D ratio (indicating higher prenatal androgen exposure) and the Dark Triad was found.   
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Facial Recognition of Dark Triad Traits and Links to Prenatal Androgen Exposure  

Socially undesirable personality traits and behaviors have been researched extensively.  It 

is important to understand what causes people to behave in ways that are considered 

unacceptable to learn how to minimize these actions and the resulting effects on others and 

society as a whole.  One area within this large field of research focuses on a trio of personality 

traits that often overlap, co-occur, and correlate with a variety of undesirable behaviors.  These 

traits are known as the Dark Triad.   

The Dark Triad 

The Dark Triad has three components: psychopathy, Machiavellianism, and narcissism.  

Each of these traits is characterized by certain aspects of personality and behavior that are 

typically thought of as the “dark side” of personality.  Each component of the Dark Triad has its 

own distinct characteristics, which are outlined in the following paragraphs.   

First, psychopathy is commonly defined in terms of several traits.  According to Hare and 

Neumann (2009), psychopaths are grandiose, dominant, manipulative, unable to form strong 

emotional bonds with others, and lacking in empathy, guilt, or remorse.  They live a lifestyle 

characterized by “irresponsible and impulsive behavior, and a tendency to ignore or violate 

social conventions and mores” (p. 792).  These characteristics and behaviors are commonly 

measured by the PCL-R (Hare, 2003).   

Christie and Geis (1970) defined Machiavellianism in terms of several traits as well.  

Individuals high in Machiavellianism have “a general lack of affect in interpersonal 

relationships, a lack of concern with conventional morality, a lack of gross psychopathology, and 

low ideological commitment” (p. 3-4).  Individuals high in Machiavellianism are manipulators 

with a cynical view of the world who exploit others for their own gains.  In opposition to 
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psychopathy, individuals high in Machiavellianism are strategic in their exploitation and tend to 

plan rather than act impulsively (Jones & Figueredo, 2013). 

Finally, narcissism is characterized by a sense of entitlement and a grandiose and inflated 

sense of self (Raskin & Hall, 1979).  Narcissists lack empathy and are willing to hurt others if it 

means preserving their own sense of self and image.  Similar to psychopathy and 

Machiavellianism, narcissism also involves manipulation; narcissists inflate and exaggerate their 

positive characteristics to manipulate those around them in order to receive praise and ego 

validation (Jones & Figueredo, 2013).   

Given the antisocial nature of these personality traits, it is not surprising the Dark Triad 

has been associated with many undesirable and seemingly disadvantageous behaviors.  One of 

these self-serving domains is the propensity for Dark Triad individuals to engage in competitive 

and power-seeking behaviors, often with disregard for the path they take to gain success.  Dark 

Triad traits are predicted by a tendency to strive for dominance and ruthless self-advancement, 

which can involve an arsenal of tactics, including intimidation, manipulation, and aggression 

(Semenyna & Honey, 2015).  Jones and Neria (2015) also found the common core the Dark 

Triad, callousness and manipulation, to be predictive of general aggression.  

In relation to aggression, the Dark Triad is positively associated with bullying and 

vengeance and negatively associated with justice and forgiveness (Baughman, Dearing, 

Giammarco, & Vernon, 2012; Giammarco & Vernon, 2014).  The interaction of these traits with 

dominance-oriented goals combined with other Dark Triad characteristics such as impulsivity 

and risk-taking may work to create a dangerous, but effective, way for these individuals to 

compete for power and status.  These high Dark Triad individuals may also create an exploitative 

social strategy in order to take advantage of their environment.  This includes using both an 
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agentic (i.e. individualistic and competitive) and prosocial (i.e. altruistic and agreeable) strategy 

to exploit individuals and gain a competitive advantage depending on the situational demands 

(Jonason, Li, & Tiecher, 2010).  

Individuals in environments with other conspecifics high in the Dark Triad can feasibly 

be at risk for manipulation.  Also, since individuals high in the Dark Triad tend to up-regulate 

their competitiveness, they may be looking for any competitive advantage.  Individuals high in 

the Dark Triad could benefit from being able to recognize their most prominent competitors—

other individuals high in the Dark Triad.  Based on the competitive and exploitative strategies of 

Dark Triad individuals, it may be both protective and advantageous for others with high levels of 

the Dark Triad to recognize these individuals.   

It may be beneficial to recognize Dark Triad individuals not only because of their social 

dominance orientation, but also for the myriad of other negative behaviors that have been 

associated with individuals high in the Dark Triad.  Higher levels of the Dark Triad have been 

associated with greater sensation seeking, a greater likelihood of engaging in antisocial 

behaviors, and increased satisfaction at the misfortune of others (James, Kavanagh, Jonason, 

Chonody, & Scrutton, 2014).  The Dark Triad is even positively correlated with a tendency to 

engage in the seven deadly sins (i.e. anger, envy, gluttony, greed, lust, pride, and sloth) (Veselka, 

Giammarco & Vernon, 2014).  Additionally, the Dark Triad has been linked to an increased 

willingness to lie and deceive others; more specifically, high levels of psychopathy are 

associated with lying for no reason, and both psychopathy and Machiavellianism are related to 

more frequent lies (Jonason, Lyons, Baughman, & Vernon, 2014).  Individuals high in the Dark 

Triad have also been found to use their emotional intelligence for malicious purposes, namely to 

manipulate others for their own benefit (Nagler, Reiter, Furtner, & Ruthmann, 2014).  Because 
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of the deceptive and antisocial nature of individuals high in the Dark Triad, it may be beneficial 

to be able to recognize and be cautious of these individuals, especially for others who employ 

similar tactics.  

The mating styles associated with the Dark Triad are also counter to societal norms.  The 

Dark Triad construct has been consistently associated with a short-term mating strategy, a larger 

number of sexual partners, and higher scores on sexual openness (Jonason et al., 2009).  One 

explanation for this short-term mating strategy may stem from life history theory.  Life history 

theory examines the various tradeoffs individuals must make due to the conflict and 

unpredictability of their environment.  The Dark Triad has been associated with a fast life 

strategy, which is accompanied by an increase in offspring and a decrease in parental investment 

compared to individuals in a slow life history (Jonason, Koenig, Tost, 2010).  Short-term 

relationships, such as one-night stands and friends-with-benefits styles, are positively correlated 

with the Dark Triad, whereas long-term, serious, romantic relationship styles are negatively 

correlated (Jonason, Luevano, & Adams, 2012).  Although individuals high in the Dark Triad 

prefer short-term mating strategies in general, assortative mating theory explains these 

individuals may give preference to mates who exhibit some of the same physical and personality 

characteristics as themselves (Asquith, Lyons, Watson, & Jonason, 2014; Buss & Barnes, 1986).  

Individuals high in the Dark Triad may benefit from recognizing others with similar lifestyles 

(i.e. excitement, volatility) so they can create an environment rich in short-term mating 

opportunities (Jonason, Lyons, & Blanchard, 2015).  

Intrasexual competition is another domain that has been associated with the Dark Triad.  

Intrasexual competition involves competing with members of the same sex in order to obtain 

mating access to members of the opposite sex, and may include tactics such as resource displays, 
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enhancing physical appearance, and boasting (Buss, 1988).  Mate poaching is one strategy that 

Dark Triad males employ to gain access to members of the opposite sex.  This tactic involves 

stealing a female from a member of the same-sex and may work to provide increased 

opportunities for short-term mating partners.  Additionally, because Dark Triad individuals are 

more willing to poach mates, these individuals must also utilize mate retention tactics to protect 

themselves from losing their own mates.  Some of these tactics include aggressive behavior, 

displays of resources, and appearance enhancements (Jonason et al., 2010).  Although mate 

poaching may be linked to reproductive success because of increased access to mating 

opportunities, the increase in intrasexual competition causes these individuals to be wary of 

others employing the same tactics.  This similarity in core characteristics may arise because of 

common developmental pathways for the Dark Triad traits.  The developmental pathways of 

these traits are not well understood at this time, but one possible explanation may be prenatal 

androgen exposure.    

Prenatal Androgen Exposure 

Prenatal androgen exposure is a measure of the amount of male hormones (androgens) an 

individual is exposed to in the womb.  The ratio of the second to fourth finger (2D:4D ratio) has 

been shown to be a reliable measure of prenatal androgen exposure (Lutchmaya, Baron-Cohen, 

Raggatt, Knickmeyer, & Manning, 2004).  The levels of androgens one is exposed to prenatally 

may have an effect on behavioral and personality characteristics after birth; high and low levels 

of prenatal androgen exposure have been linked with various personality traits and behaviors in 

past studies.  For example, low 2D:4D ratios (indicating higher prenatal androgen exposure) 

have been linked to intrasexual threats, various types of aggression, various types of risk-taking 

behaviors, higher numbers of sex partners, and several other similar traits (Bailey & Hurd, 2005; 
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Cousins, Fugère, & Franklin, 2009; Garbarino, Slonim, & Snydor, 2011; Hönekoppa, Voracek, 

& Manning, 2006).  The exact relationships between prenatal androgen exposure, personality, 

and behavior are still unclear.  However, many of the same behavioral components related to low 

2D:4D ratios have also been linked to the Dark Triad.   

Qualities such as disagreeableness and risk-taking have been associated with the Dark 

Triad (Jonason & Tost, 2010).  Additionally, individuals high in Dark Triad traits have a higher 

number of sex partners and are significantly more likely to employ short-term mating strategies 

(Jonason, Li, Webester, & Schmitt, 2009).  This also includes intrasexual competition in the 

form of mate poaching, specifically males stealing mates from other males (Jonason, Li, & Buss, 

2010).  The overlap between characteristics commonly correlated with prenatal androgen 

exposure and with the Dark Triad may signify that prenatal androgens also play a role in the 

development of the Dark Triad traits, and this relationship should be investigated.   

Facial Recognition 

Personality traits within the Dark Triad have been identified from facial features in 

previous research.  In a pioneering study, Holtzman (2011) created composite face prototypes of 

individuals who scored high in each component of the Dark Triad based on self- and peer-reports 

of personality traits.  To create the face prototypes, Holtzman took the 10 highest and 10 lowest 

scoring males and females on each trait and used facial morphing software to combine neutral-

expression photographs he took of them.  These composite faces high and low in a given trait 

were placed side by side, and participants were asked to indicate which face they thought 

matched the defined trait.  He found participants were significantly better than chance at 

distinguishing between faces high and low in specific components of the Dark Triad.  This 

ability may have evolutionary benefits.   
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Holtzman proposed that identifying individuals high in the Dark Triad from facial 

features could be beneficial by allowing people to avoid the various types of exploitation 

common with individuals high in the three traits.  However, if individuals high in the Dark Triad 

themselves are better than low Dark Triad individuals at identifying these faces, different 

evolutionary strategies could be at play.  This seems particularly prudent to investigate when one 

considers the mating strategies associated with high Dark Triad individuals.   

Hypotheses  

While these components each have their own individual pieces, they also overlap with 

each other in several domains.  Jones and Figueredo (2013) state that the overlapping 

components are manipulation and callousness.  In addition, a general lack of empathy seems to 

exist in all three of the Dark Triad Traits.  The connections between all of these traits and 

behaviors lead to questions about similar developmental origins.  Based on these ideas, we 

developed the following hypotheses:  

1. Participants high in the Dark Triad would be significantly better at picking out other 

individuals high in the Dark Triad from facial features than individuals low in the Dark 

Triad.   

2. Individuals high in the Dark Triad would be significantly better at picking out individuals 

high in short-term mating and intrasexual competition, but significantly worse at picking 

out individuals high in long-term mating based on facial features than individuals low in 

the Dark Triad. 

3. Individuals high in the Dark Triad would have been exposed to higher levels of prenatal 

androgens, as evidenced by a lower 2D:4D ratio, than individuals low in the Dark Triad.   
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Method 

Participants 

 For this study, participants were recruited from undergraduate psychology courses at a 

small Midwestern university.  A total of 66 students (Age: M = 20.02, SD = 4.09), 17 males and 

49 females, participated in this study for course credit.  The majority of the sample was White (n 

= 52), followed by Hispanic (n = 11), Black (n = 2), and Asian/Pacific Islander (n = 1).  All IRB 

procedures and guidelines were followed over the course of this study.  

Materials 

The materials used in Holtzman (2011) were obtained and used to construct a PowerPoint 

slideshow with faces high and low in the following traits: psychopathy, narcissism, 

Machiavellianism, intrasexual competition, short-term mating, and long-term mating.  Each slide 

consisted of two faces of the same sex, with one face being high and one face being low in a 

single trait.  Each photo was labeled Photo A or Photo B.  In total, there were six personality 

traits examined, which resulted in 12 slides (6 traits for each sex).  The trait order and the correct 

answers were counterbalanced across three separate slideshows.  On the survey, participants 

were asked to mark which face was most expressive of each given trait on a 6-point scale (1 = 

Photo A is definitely the highest, 6 = Photo B is definitely the highest).  Definitions for each trait 

were provided on the answer sheet.  A demographics page was included, along with a space for 

researchers to record the participant’s 2D:4D ratio.  Finally, the Dirty Dozen measure of the 

Dark Triad was included (Jonason & Webster, 2010).  
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Figure 1. Conceptual example of the facial identification task used in the study. 

Procedure 

 After arriving for their scheduled session, students were asked to provide their consent to 

participate and were given chance to ask questions about the nature of the study.  Participants 

were given the survey for their condition, and the experimenter thoroughly explained the 

slideshow (with an example slide), making sure participants clearly understood how to rate the 

pictures.  Verbal definitions for each trait were given for each slide in addition to the written 

definitions on the survey.  After finishing the slideshow, participants filled out the demographic 

and Dark Triad measures.  Upon completion, the participants turned in the surveys, and the 

2D:4D ratios on their right hands were measured with digital calipers.  The participants were 

then debriefed and allowed to ask any questions.  

Results 

Data Structuring 
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 Prior to analysis, all face ratings were recoded so higher values on the six-point Likert 

scale represented a more accurate estimate, with “6” representing a response of absolute 

confidence in the correct answer.  Mean values for the three subscales of the Dirty Dozen were 

computed for each participant (Possible Range = 1-5 for each subscale).  

Main Analyses 

Hypothesis one. To test hypothesis one, the three Dark Triad traits were correlated with 

participants’ Likert scale responses on the facial recognition tasks for male and female faces 

varying in the same three Dark Triad traits (Machiavellianism, narcissism, and psychopathy). 

Individuals high in the different aspects of the Dark Triad were not significantly better at picking 

out other individuals high in the Dark Triad from facial features. 

 

Figure 2. Correlations between ratings on Dark Triad facial identification task and Dark Triad 

traits for male and female facial stimuli.  

Hypothesis two. Our second hypothesis was partially supported.  Females high in the 

Dark Triad were significantly worse at picking out males high in long-term mating as we 

expected, r(47) = -.29, p = .044.  Individuals high in the Dark Triad were not significantly better 

at picking out individuals high in short-term mating or intrasexual competition.  However, males 

high in only narcissism were significantly better at picking out females high in short-term 

mating, r(15) = .48, p = .050, and significantly worse at picking out females high in long-term 

M P N M P N

M 0.04 0.11 -0.01 -0.07 -0.15 -0.04

P -0.14 0.09 0.00 -0.03 0.01 0.05

N -0.04 0.12 0.04 0.19 0.14 0.19

Male Faces Female Faces

Note. Shaded cells indicate statistically significant correlations at the p <.05 

level. M=Machiavellianism, P=psychoticism, N=narcissism.
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mating, r(15) = -.61, p = .010.  Females high in narcissism were also significantly worse at 

picking out males high in long-term mating, r(47) = -.48, p = .001.  

  

Figure 3. Correlations between ratings on competition and mating strategy facial identification 

task and Dark Triad traits for male and female facial stimuli.  

Hypothesis three. In accordance with the literature, females in our sample had a 

significantly higher 2D:4D ratio than males, t(64) = -2.28, p = .026; d = 0.63.  However, our 

third hypothesis was not supported: individuals high in the Dark Triad composite did not have 

significantly lower 2D:4D ratios, indicating higher levels of prenatal androgen exposure (all rs < 

.23, all ps > .07).  Interestingly, males high in narcissism did have significantly higher (more 

female-typical) 2D:4D ratios, r(15) = .59, p = .012. 

Exploratory Analyses 

In the Holtzman (2011) study, participants were asked to rate faces on an 11-point scale 

from “definitely picture A” to “definitely picture B”, with a rating of 6 indicating indifference .  

Holtzman then computed average values for each participant across all of the categories of faces 

(e.g., psychopathy, Machiavellianism, narcissism, etc.).  This allowed Holtzman to make 

conclusions about the percentage of respondents who were accurate at face recognition “above 

chance” by looking at whether each respondent’s mean rating was above 6; ratings were re-

coded so higher ratings were consistent with the objectively correct answer.  Using this 

ISC LTM STM ISC LTM STM

M 0.15 0.00 0.09 0.07 0.05 0.01

P -0.15 0.05 -0.04 -0.10 -0.06 0.15

N 0.05 -0.37 0.20 0.03 -0.05 0.10

Note. Shaded cells indicate statistically significant correlations at the p <.05 

level. M=Machiavellianism, P=psychoticism, N=narcissism, 

ISC=intrasexual competition, LTM=long-term mating strategy, STM=short-

term mating strategy

Male Faces Female Faces
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methodology, Holtzman determined 75% of participants were able to detect the Dark Triad faces 

at a rate significantly better than chance.  For this study, a similar procedure was followed in 

order to compare our sample and results with those of Holtzman.  This present study used a 6-

point rating scale without a midpoint.  Average ratings were calculated across faces for each 

participant.  Then, we examined the percentage of participants with average ratings above 3.5 

(the arithmetic midpoint).  The results showed 81.8% of participants had mean accuracy ratings 

above chance, compared to 75% in a similar analysis for Holtzman. 

An exploratory analysis was also run to examine accuracy more closely.  Specifically, 

recognition was assessed on a trait by trait basis as opposed to the aggregate scores in the 

preceding analysis.  Using this analysis it was discovered participants were able to accurately 

identify male intrasexual competition, female intrasexual competition, female Machiavellianism, 

female narcissism, male psychopathy, female short-term mating, and male short-term mating 

faces at a rate significantly better than chance (see Figure 4). In addition, female long-term 

mating, male Machiavellianism, male narcissism, and female psychopathy detection rates were 

also above chance, although not significantly.  This suggests some characteristics of these faces 

are acting as a cue for each of these traits, and participants are able to recognize these cues in 

emotionally-neutral expressions.  Importantly, detection accuracy in our study was highest for 

the faces related to mating, specifically the faces representing both male and female intrasexual 

competition and short-term mating.  Based on these high accuracy rates, it may be inferred that 

the most salient cues derived from facial features are cues representative of different mating 

strategies. This could be important for a number of reasons.  
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Figure 4. Exploratory analysis on the accuracy of face recognition on a trait by trait basis. 

Conclusions 

Although the Dark Triad traits are not seen as socially desirable, they may provide 

evolutionary advantages.  It may be beneficial for individuals high in the Dark Triad to be able to 

pick out other individuals high in the Dark Triad based on facial features because of the 

relationship between the Dark Triad and short-term mating.  Individuals high in the Dark Triad 

may benefit from being able to find others interested in short-term mating quickly and easily.  

Additionally, because of their perceived predatory nature, it may be beneficial for individuals 

high in the Dark Triad to recognize and avoid other predatory individuals because of the threats 

these individuals could pose to them in social and mating domains.   

Individuals high in the Dark Triad were not significantly better at picking out Dark Triad 

traits from facial features despite these possible evolutionary benefits.  This may be because of a 

small sample size and low overall scores on the Dark Triad measure, which could have affected 

the ability to find statistical significance.  However, significant relationships were found between 

females high in the Dark Triad and long-term mating and individuals high in narcissism and 

Face Category Accuracy χ2

Female Intrasexual Competition 74.24% 15.52*

Male Intrasexual Competition 71.21% 11.88*

Female Long-Term Mating 57.58% 1.52

Male Long-Term Mating 33.33% 7.33‡

Female Machiavellianism 68.18% 8.73*

Male Machiavellianism 56.06% 0.97

Female Narcissism 75.76% 17.52*

Male Narcissism 53.03% 0.24

Female Psychopathy 59.09% 2.18

Male Psychopathy 77.27% 19.64*

Female Short-Term Mating 77.27% 19.64*

Male Short-Term Mating 75.76% 17.52*

Note. * denotes statistical significance at the .05 level. ‡ 

denotes statistical significance, but in the opposite 

predicted direction



FACIAL RECOGNITION  16 

 

 

short-term and long-term mating.  The overall scores on narcissism were higher than the scores 

on psychopathy and Machiavellianism for this sample.  This may be why relationships were 

found for narcissism and not for the other two components.   

Exploratory analyses revealed significant detection of Dark Triad and related traits from 

facial features.  It is clear some facial characteristics are acting as cues to these personality traits, 

and that individuals are able to detect these cues at rates above chance.  It is not clear at this time 

exactly what facial characteristics are helping participants to detect these traits.  However, future 

research should attempt to determine these cues to understand how Dark Triad traits are being 

detected, and also to determine if other personality traits are similarly identifiable from facial 

features.   

The hypothesis that a lower 2D:4D ratio would be negatively correlated with the Dark 

Triad was not supported, and when the traits were examined separately, narcissism was actually 

linked to a more female-typical 2D:4D ratio.  Although the previous research on prenatal 

androgen exposure and behaviors often correlated with the Dark Triad traits would suggest 

higher levels of prenatal androgen exposure would be correlated with higher levels of Dark Triad 

traits, some research has actually found the opposite to be true (Blanchard & Lyons, 2010).   

 This current study has limitations, including the small sample size and the 

disproportionate numbers of males and females in the sample.  Another limitation is the low 

average scores on the Dark Triad components as a whole.  Finally, the sample consisted of 

college students from a small Midwestern university.  Future research should attempt to examine 

the relationship between prenatal androgen exposure, the Dark Triad, and facial recognition of 

personality traits on a larger and more diverse sample.   
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