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This dissertation consists of four manuscripts on the emotion of disgust, all of which are 

published or in press. These papers report studies linking the emotion of disgust with 

areas of psychology to which it has seldom been connected. Paper 1 reports findings 

linking disgust with stress and satiation, providing support for an a priori hypothesis 

generated on the basis of a cost-benefit analysis of how these inputs should affect disease 

avoidance behavior. Paper 2 reports the first findings linking disgust with mating 

strategy, two important areas of psychology that have theoretical relevance for one 

another but whose connection has yet to be explored. Paper 3 presents the first solid 

empirical evidence that disgust sensitivity predicts food neophobia. This work also found 

a theoretically interesting, but unpredicted, connection between food neophobia and 

mating strategy. Paper 4 pans back, presenting a broader evolutionary framework on the 

emotions and providing a variety of novel empirical hypotheses for both disgust and 

sexual arousal. The dissertation then concludes by presenting important questions for 

future research and describing experiments currently underway to answer questions 

emerging from this line of research. As a whole, this dissertation and research program 

aim to a) build bridges between disgust and other domains of psychology such as stress 

and human mating, b) make methodological contributions to research on disgust, and c) 

present an evolutionary framework that carries conceptual and empirical implications for 

disgust and for a broad array of other emotions.  



vii 

 

Table of Contents 

Chapter 1: Introduction.....................................................................................................................1 

Background ..................................................................................................................................1 

Why Study Disgust?.....................................................................................................................4 

The Following Chapters ...............................................................................................................5 

Chapter 2: Exposed Intestines and Contaminated Cooks: Sex, stress, & satiation predict disgust 

sensitivityΨ ........................................................................................................................................7 

Abstract ........................................................................................................................................7 

Introduction ..................................................................................................................................8 

Stress ......................................................................................................................................10 

Satiation .................................................................................................................................10 

Sex..........................................................................................................................................10 

Method........................................................................................................................................11 

Questionnaire and Procedure .................................................................................................11 

Results ........................................................................................................................................12 

Disgust Components ..............................................................................................................12 

Statistical Analysis.................................................................................................................16 

Disgust Scale..........................................................................................................................18 

Discussion ..................................................................................................................................21 

Limitations and Future Directions..............................................................................................22 

Conclusions ................................................................................................................................22 

Chapter 3: Disgust and Mating StrategyΨ.......................................................................................24 

Abstract ......................................................................................................................................24 

Introduction ................................................................................................................................24 

Mating Strategy and Sexual Disgust......................................................................................26 

Mating Strategy and Physical Attractiveness ........................................................................27 

The Current Study..................................................................................................................29 

Study 1........................................................................................................................................30 

Method ...................................................................................................................................30 



viii 

Results....................................................................................................................................31 

Study 2........................................................................................................................................36 

Method ...................................................................................................................................36 

Results....................................................................................................................................37 

Discussion ..................................................................................................................................40 

Mating Strategy and Sexual Disgust......................................................................................40 

Mating Strategy and Pathogen Disgust..................................................................................40 

Mating Strategy and Physical Attractiveness ........................................................................41 

Limitations and Future Directions .........................................................................................43 

Conclusion..................................................................................................................................45 

Chapter 4: Mating Strategy, Disgust, and Food Neophobia Ψ ........................................................47 

Abstract ......................................................................................................................................47 

Introduction ................................................................................................................................47 

Method........................................................................................................................................49 

Participants and Procedure.....................................................................................................49 

Measures ................................................................................................................................50 

Results ........................................................................................................................................52 

Disgust and Food Neophobia.................................................................................................52 

Food Neophobia and Mating Strategy ...................................................................................53 

Discussion ..................................................................................................................................54 

Food Neophobia and Disgust.................................................................................................54 

Food Neophobia and Mating Strategy ...................................................................................55 

Is the Link Between Food Neophobia and Mating Specific to Short-Term Mating? ............58 

Conclusion..................................................................................................................................61 

Chapter 5: Human Emotions: An Evolutionary Psychological Perspective Ψ ................................62 

Abstract ......................................................................................................................................63 

Introduction ................................................................................................................................64 

Part I. A Modern Evolutionary Psychological Perspective on the Emotions.............................65 

Adaptations are Solutions to Adaptive Problems ..................................................................65 

The Coordination Problem.....................................................................................................66 

Emotions as Evolved Solutions to Problems of Multi-Mechanism Coordination .................68 



ix 

How Might Emotions Solve the Coordination Problem? ......................................................69 

Part II. What Does an Evolutionary Psychological Perspective Contribute to our Understanding 

of the Emotions?.........................................................................................................................70 

Non-Arbitrary Criteria for Classifying Emotions ..................................................................70 

The Centrality of Information Processing..............................................................................77 

Heuristic Value and Predictive Power ...................................................................................77 

Part III. Novel Hypotheses and New Directions ........................................................................78 

Disgust: An Established Emotion ..........................................................................................78 

Sexual Arousal: An Unexplored Emotion .............................................................................82 

The Science of Testing Evolution-Based Emotion Hypotheses ............................................88 

The Role of the Emotions in Conflict and Manipulation.......................................................89 

Conclusions ................................................................................................................................92 

Notes ......................................................................................................................................94 

Chapter 6: Conclusion ....................................................................................................................95 

Experiments Currently Underway..............................................................................................96 

Future Directions........................................................................................................................98 

Auditory Disgust ....................................................................................................................98 

Information-Processing Structure ..........................................................................................98 

Judgment and Decision-Making ............................................................................................99 

Concluding Remarks ..................................................................................................................99 

Appendix A – Disgust Scale Revised (DS-R) ..............................................................................102 

Appendix B – Three Domain Disgust Scale (TDDS)...................................................................104 

Appendix C – Revised Sociosexual Orientation Inventory (SOI-R)............................................106 

Appendix D – Physical Attractiveness (IPIP) ..............................................................................109 

Appendix E – Food Neophobia Scale (FNS)................................................................................110 

References.....................................................................................................................................111 

Vita ...............................................................................................................................................142 
  

 



1 

CHAPTER 1: INTRODUCTION 

BACKGROUND 

Disgust is often conceptualized as an emotion that evolved to protect against 

pathogens and reduce the risk of parasitic infection (Curtis, Aunger, & Rabie, 2004; 

Curtis, de Barra, & Aunger, 2011; Oaten, Stevenson, & Case, 2009; Tybur, Lieberman, & 

Griskevicius, 2009). It is a universal human emotion found in every culture in which it 

has been studied (Ekman, 1992, 1999; Waller, Burrows, & Cray, Jr., 2008), is associated 

with a universal and universally recognizable facial expression (Ekman, 1992, 1999), and 

is an important part of the emotional makeup of our species. The emotion of disgust 

features in ancient religious texts such as the Bible and the Qur’an, has resulted in dietary 

taboos around the world (e.g. Fessler & Navarrete, 2003), and can be found in historical 

literature from numerous cultures, as evidenced by a recent academic conference with a 

panel entitled “Disgust in Greek and Roman Literature, History, and Art” (Allen-

Hornblower, 2014; Fisher, 2014, Lateiner, 2014). Disgust is also heavily implicated in 

the many rules, constraints, and proscriptions governing human sexual behavior (Haidt, 

2001; Haidt & Hersh, 2001; Oltaunji, 2008; Rempel & Baumgartner, 2003).  

Disgust is triggered by many elicitors, including feces, vomit, pus, and other 

bodily effluvia; rats, roaches, and other vermin; corpses and decomposing bodies; rotting 

meat and spoiled foods; and unhealthy and unhygienic behaviors (Curtis et al., 2004, 

2011; Haidt, McCauley, & Rozin, 1994; Tybur et al., 2009, 2012). These elicitors share 

the common feature of promoting disease or pathogen transmission (e.g. Curtis et al., 

2004). Disgust can also be evoked by the prospect of sexual relations with certain sex 

partners, some of whom may carry pathogens, some of whom are inappropriate because 

of inbreeding depression (e.g., close genetic relatives), and some of whom may simply be 

poor mate choices (e.g., individuals of low mate value). Disgust is even evoked by 

sociomoral behaviors that do not have a clear connection with pathogen transmission 
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(Chapman, Kim, Susskind, & Anderson, 2009; Rozin, Haidt, & Fincher, 2009; Tybur et 

al., 2009). 

These findings have led some researchers to suggest that disgust has been co-

opted to serve additional functions beyond its original evolved function (e.g. Chapman et 

al., 2009; Rozin, Haidt, & Fincher, 2009), or that there are different types of disgust 

designed to deal with different adaptive challenges (Tybur et al., 2009, 2012). One recent 

framework delineates three different types of disgust: pathogen, sexual, and moral (Tybur 

et al., 2009, 2012). These three forms of disgust are distinguished by their elicitors, their 

information-processing structure, their behavioral outputs, and their profiles of 

correlations with other psychological variables. Two of the papers in this dissertation 

investigate all three types of disgust. The other two focus on pathogen disgust, the most 

widely studied and best understood of the three. 

Evidence suggests that pathogen disgust is a central component of a larger suite of 

mechanisms designed to protect the body from bacteria, viruses, helminths (worms), and 

other parasites. This collection of mechanisms is sometimes referred to as the “behavioral 

immune system” (Schaller & Park, 2011), and it works in functional coordination with 

the physiological immune system to protect the body from contamination. These systems 

are finely tuned to detect the presence of pathogen vectors (Schaller, 2011). Upon 

detecting a threat, they initiate a cascade of coordinated changes in psychology, 

physiology, and behavior to reduce the risk of infection (Neuberg, Kenrick, & Schaller, 

2011, Schaller, 2011). These responses include the emotion of disgust (Tybur et al., 

2009), increased production of pro-inflammatory cytokines as a proactive immune 

defense (Schaller, Miller, Gervais, Yager, & Chen, 2010), avoidant motor behaviors 

(Mortensen, Becker, Ackerman, Neuberg, & Kenrick, 2010), and reduced extraversion 

and openness to experience (Mortensen et al., 2010). These functionally coordinated 

shifts assist in solving the adaptive problem of avoiding infection. If they fail, humans 

have additional immune barriers, multiple redundant defenses at each major port of 

parasitic entry (airways, gut, genitals, and skin; Curtis & Biran, 2001), and behavioral 
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and physiological adaptations such as gagging and vomiting that help expel inadvertently 

ingested toxic substances (Curtis & Biran, 2001).   

Humans are not the only animals with sophisticated evolved defenses against 

pathogens and parasites. Parasite infection and host manipulation has been a powerful 

selection pressure across the animal kingdom, and has resulted in an array of prophylactic 

mechanisms, hygienic behaviors, and practices designed to mitigate the threat of 

infection. Ants quarantine diseased and dead conspecifics and groom themselves to 

remove parasites (Franks, Hooper, Webb, & Dornhaus, 2005). Bees remove dead or 

infected conspecifics and use antibacterial compounds to protect their nests (Visscher, 

1983). Caribbean spiny lobsters and bullfrog tadpoles avoid infected members of their 

species (Behringer, Butler, & Shields, 2006; Kiesecker, Skelly, Beard, & Preisser, 1999). 

Sheep, horses, and other ungulates avoid grazing in areas where they have defecated, and 

purposely seek out dunging areas or patches where they can eliminate without exposing 

themselves to their own feces during subsequent grazing bouts (Taylor, 1954; Odberg & 

Francis-Smith, 1977; Michel, 1955; Crofton, 1958). Pigs and dogs eliminate away from 

their sleeping areas (Buchenuer, Luft, & Grauvogl, 1982; Ross, 1950; Whatson, 1985), 

and baboons change their roost sites in a manner that appears systematically patterned to 

avoid parasitic infection (Hausfater & Meade, 1982).  

A wide range of species has evolved mechanisms to remove parasites through 

grooming and preening, including rats, mice, birds, bats, antelopes, cattle, mule deer, and 

a variety of primates (Bolles, 1960; Bennett, 1969; Hart & Hart, 1988; Snowball, 1956). 

Some bird species engage in a peculiar behavior known as “anting”, in which they 

prostrate themselves over anthills, inviting ants to climb over their bodies and release 

formic acid and terpenoids, which are toxic to the ectoparasites that plague birds 

(Simmons, 1966, 1985). Parasite selection pressures have also led to symbiotic grooming 

relationships between species for the purpose of parasite removal (Feder, 1966), fly 

repelling and “gadding” among ungulates (Hart, 1990), wound-licking (Hart & Powell, 

1990), habitat changes (Downes, Theberge, & Smith, 1986), nest fumigation (Clark & 
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Mason, 1988), adaptive coprophagy (Moltz & Lee, 1983), postcopulatory grooming to 

reduce sexually transmitted infections (Dewsbury, 1967), and animal use of herbal and 

plant materials for medicinal purposes (Wrangham & Nishida, 1983).  

The powerful selection pressures exerted by parasites on humans and other 

animals has resulted in an array of sophisticated mechanisms for combating infection. 

Among humans, disgust and its associated physiological, psychological, and behavioral 

shifts are excellent examples of coordinated sets of changes designed to attenuate the 

ubiquitous threat of infection.  

WHY STUDY DISGUST? 

 Disgust may initially seem like a narrow topic of investigation, but empirical 

research suggests just the opposite. Disgust has far-reaching implications for a variety of 

topics in psychology, including sex and mating (DeBruine et al., 2010; Tybur & 

Gangestad, 2011); health and disease-avoidance (Curtis & Biran, 2001); food behaviors 

and eating disorders (Fallon, Rozin, & Pliner, 1984; Troop, Treasure, & Serpell, 2001); 

prejudice and stereotyping (Dasgupta, DeSteno, Williams, & Hunsinger, 2009); 

conservatism and liberalism (Inbar, Pizarro, Iyer, & Haidt, 2012); and moral judgments 

and political attitudes (Eskine, Kacinik, & Prinz, 2011; Inbar et al., 2012). Disgust also 

has implications for a range of psychological disorders, including OCD (Sprengelmeyer 

et al., 1997), eating disorders (Troop et al., 2001), animal phobias (Mulkens, de Jong, & 

Merckelbach, 1996), sexual dysfunctions (Phillips et al., 1998), Huntington’s disease 

(Sprengelmeyer et al., 1996), and – by its conspicuous absence – disorders such as 

coprophagia (Phillips et al., 1998). Disgust also has important applications in hygiene 

behavior and societal programs designed to reduce the incidence of infection (Curtis, 

2007; Curtis & Biran, 2001). Investigating disgust therefore offers the opportunity to 

study a wide variety of psychological phenomena that transcend the traditional 

subdisciplinary boundaries of emotion, cognition, social psychology, individual 

differences, and health psychology.  
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 Disgust also has a compelling quality to it – disgusting things are repulsive, but 

invite further exploration. Anecdotal experience suggests a fascinating and little-

examined characteristic of disgust: a discordant combination of revulsion and interest, of 

wanting to escape and yet to keep looking, of needing to avoid the revolting and yet to 

investigate it a little further. This unusual mix of approach and avoidance has received 

very little scientific attention. By embarking on a multiple-year research program on 

disgust, I hope to learn more about the surprising and unexplained features of this 

emotion. Disgust seems at first glance to be deceptively simple, but turns out to be a rich 

and complex emotion deserving of sustained study. 

THE FOLLOWING CHAPTERS 

 The following chapters present the results of studies conducted over the course of 

my years as a graduate student at the University of Texas. Chapter 2, a paper published in 

Personality and Individual Differences, reports the results of a study linking disgust with 

stress and satiety, finding support for a hypothesis we generated on the basis of a cost-

benefit analysis of how these two inputs should affect disease avoidance behavior. 

Chapter 3, a paper in press at Evolution & Human Behavior, presents a pair of studies 

linking disgust and mating strategy, two areas of psychology that have theoretical 

relevance for one another but have typically been studied in isolation. Chapter 4, a paper 

in press at Appetite, reports the first solid empirical evidence that disgust sensitivity 

predicts food neophobia. This work also found a theoretically interesting, but 

unpredicted, relationship between food neophobia and mating strategy. Chapter 5, a paper 

in press at Emotion Review, presents a broad evolutionary framework on human emotions 

and generates a variety of novel empirical hypotheses for future research on disgust. 

Finally, chapter 6 reviews key findings, describes experiments currently underway to 

address questions that have emerged from these lines of research, and suggests important 

questions for future research. As a whole, this dissertation and research program aim to a) 

build bridges between disgust and other domains of psychology such as stress, mating, 

and food neophobia, b) make methodological contributions to future disgust research, and 
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c) present an evolutionary framework that carries conceptual and empirical implications 

for disgust and a broad array of other emotions.    
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CHAPTER 2: EXPOSED INTESTINES AND CONTAMINATED 

COOKS: SEX, STRESS, & SATIATION PREDICT DISGUST 

SENSITIVITYΨ 

ABSTRACT 

An evolutionary perspective predicts that the intensity of the disgust response should 

depend on the ancestral costs and benefits of coming into contact with disease vectors. 

Previous research advanced the compensatory behavioral prophylaxis hypothesis: 

progesterone-induced immunosuppression should be accompanied by increased disgust 

and contaminant-avoidance. However, extant data do not address whether factors other 

than progesterone-induced immunosuppression also trigger heightened disgust. The 

current study delineates two competing prophylaxis hypotheses and adjudicates between 

them by testing whether stress and satiation, which shift the costs and benefits of 

prophylactic behavior but are unrelated to progesterone-induced immunosuppression, 

predict disgust sensitivity. Results revealed a sex-stress-satiation interaction in predicting 

Disgust Scale-Revised (DS-R) scores. This study provides evidence of a broader system 

of compensatory prophylaxis, illuminates the functional basis of facultative shifts in 

disgust, and presents conceptual and statistical analyses for more cleanly cleaving the 

psychology of disgust at its natural joints. 
                                                

 

Ψ Al-Shawaf, L., & Lewis, D.M.G. (2013). Exposed intestines and contaminated cooks: Sex, 

stress, & satiation predict disgust sensitivity. Personality and Individual Differences, 54, 698-

702. Thanks to my co-author for his invaluable contribution to this project, which included 

writing and data analysis 
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INTRODUCTION 

 Disgust is a regulatory emotion that motivates disease avoidance and reduces the 

likelihood of parasitic, bacterial, and viral infection (Curtis, Aunger, & Rabie, 2004; 

Oaten, Stevenson, & Case, 2009). Disgust is a component of the behavioral immune 

system, a suite of mechanisms that detects cues to pathogen presence and triggers 

functionally coordinated cognitive and affective responses that motivate behavioral 

avoidance of disease agents (Duncan, Schaller, & Park, 2009; Neuberg, Kenrick, & 

Schaller, 2011).  

 Despite the universality of the emotion of disgust (Curtis & Biran, 2001; Ekman, 

1993; Ekman & Friesen, 1971), there are pronounced individual differences in disgust 

sensitivity – the extent to which pathogen cues activate cognitive and affective 

mechanisms motivating avoidance behaviors (e.g. de Jong & Merckelbach, 1998; Haidt, 

McCauley, & Rozin, 1994). Recent research has advanced our understanding of the 

proximate causes and ultimate functions of disgust (e.g. Neuberg et al., 2011; Schaller, 

Miller, Gervais, Yager, & Chen, 2010), but the ultimate causes of individual and 

contextual variation in disgust remain poorly understood. This paper applies an 

evolutionary framework to enhance our understanding of the functional nature of this 

emotion and individual variation in its expression.  

 An evolutionary perspective predicts that disgust sensitivity should depend on the 

costs and benefits of avoiding potential disease agents recurrent in ancestral 

environments. That is, disgust should be more strongly activated under conditions 

recurrently associated with higher net fitness costs of coming into contact with 

contaminants. Previous theorists have advanced the compensatory behavioral prophylaxis 

hypothesis, positing that progesterone- induced decreases in immune functioning during 

pregnancy and across the ovulatory cycle should be accompanied by increases in disgust 

and behavioral avoidance of contaminants (Fessler, Eng, & Navarrete, 2005; Fleischman 

& Fessler, 2011). Fessler and colleagues (2005) found that women experience heightened 
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disgust during the first trimester of pregnancy, when immunosuppression is most 

pronounced. Research has also shown that women in the luteal phase of the ovulatory 

cycle – when progesterone levels and immunosuppression are highest – experience 

increased disgust and heightened prophylactic behavior (Fleischman & Fessler, 2011).  

 This work illuminates the functional nature of disgust and the behavioral immune 

system, but leaves important questions unanswered. First, extant data do not address 

whether compensatory prophylaxis can be triggered by causes of immunosuppression 

other than reproductive immunomodulation. Moreover, it remains unknown whether 

variables unrelated to immune functioning, but that influence the costs and benefits of 

prophylactic behavior, also lead to facultative shifts in disgust.  

 The current paper outlines competing compensatory behavioral prophylaxis 

hypotheses, and derives and tests discriminative predictions from these two hypotheses. 

Hypothesis 1 – the narrow behavioral prophylaxis hypothesis – proposes that 

compensatory behavioral prophylaxis is limited to reproductive immunomodulation, or 

immunosuppression triggered by heightened progesterone. By contrast, hypothesis 2 – 

the broad behavioral prophylaxis hypothesis – proposes a broader system of prophylaxis 

that is activated by a wider range of cues to increased costs of pathogen-exposure. This 

range of cues may encompass immunosuppression caused by reproductive 

immunomodulation, immunosuppression unrelated to reproduction, and contexts 

unrelated to immune functioning that would have shifted the costs and benefits of 

prophylactic behaviors in ancestral environments.  

 We advance the broad behavioral prophylaxis hypothesis because natural 

selection should have favored prophylactic mechanisms whose activation was sensitive to 

any conditions recurrently associated with incurring costs or reaping benefits from 

disease avoidance behaviors. This paper examines two variables that would be expected 

to influence compensatory prophylaxis mechanisms under the broad (but not the narrow) 

prophylaxis hypothesis: stress and satiation.  
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Stress  

 Elevated stress, which suppresses immune functioning, should be directly 

associated with heightened disgust sensitivity. Stress increases disease susceptibility in a 

variety of species, including humans (Cohen & Williamson, 1991; Glaser & Kiecolt-

Glaser, 2005; Herbert & Cohen, 1993). This is true for a range of stressors, from financial 

stress to relationship difficulties (Arnetz et al., 1987; Kiecolt-Glaser & Glaser, 1992), and 

for a range of diseases (e.g. colds, herpes, and mononucleosis; VanderPlate, Aral, & 

Magder, 1988). Stress-mediated immunosuppression would have shifted the costs of 

disease-avoidance behavior during hominid evolution: failure to avoid contaminants 

would have been more costly for stressed individuals. The broad (but not the narrow) 

hypothesis thus yields the prediction that an individual's stress levels should be positively 

associated with disgust sensitivity.  

Satiation  

 Satiation should also predict disgust sensitivity under the broad prophylaxis 

hypothesis. The costs of consuming potentially contaminated food would have been 

equivalent for hungry and sated individuals. Hungry individuals, however, would have 

reaped greater benefit from eating potentially contaminated, but also potentially 

nutritious, sustenance-providing foods. The broad (but not the narrow) hypothesis thus 

predicts that hungry individuals should exhibit lower disgust sensitivity than sated 

individuals.  

Sex  

 Research has revealed a robust sex difference in disgust sensitivity: women have 

higher mean levels of disgust sensitivity than men (e.g. Curtis et al., 2004; Haidt et al., 

1994). This finding is consistent with both hypotheses, and thus cannot offer 

discriminative support in favor of either one. For example, the classical sex difference in 

disgust could be due to heightened compensatory prophylaxis triggered by progesterone-

induced immunosuppression, as women on average have higher levels of progesterone 
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than men (NIH Clinical Center, 2012). An alternative explanation for this sex difference 

is that natural selection favored higher disgust sensitivity among women because they 

spent more time in close contact with their offspring in ancestral conditions than did men 

(Sear & Mace, 2008). This would have meant that, on average, women would have faced 

a higher risk of transmitting pathogens to their offspring or fetuses. Pathogen exposure 

would thus have had greater fitness repercussions for women than for men. These two 

possibilities, the first derived from the narrow compensatory prophylaxis hypothesis and 

the second derived from the broad hypothesis, are not mutually exclusive. Because the 

finding of women's higher disgust sensitivity does not discriminate between these 

potential explanations, the effect of sex on disgust sensitivity cannot adjudicate between 

the competing hypotheses presented in this paper. Nonetheless, in keeping with previous 

research, we predicted that women would exhibit higher disgust sensitivity.  

METHOD  

Participants  

 We recruited four hundred twenty-eight women and 155 men, (ages 18-70, M = 

24.9, SD = 7.8) from the community at-large and introductory psychology courses at a 

public university in the southwestern United States. Participants provided informed 

consent, and those enrolled in introductory psychology received partial course credit.  

Questionnaire and Procedure  

 As part of a larger study, participants completed a questionnaire consisting of 

items for which we had a priori predictions (e.g. stress, satiation) and the Disgust Scale-

Revised (DS-R; Haidt et al., 1994, modified by Olatunji et al., 2007). Because lengthier 

scales may have induced fatigue effects, we used single items to assess stress and 

satiation. Recent research has demonstrated that single-item measures have similar 

reliabilities as, strong convergent correlations with, and explain nearly as much variance 

as longer scales (Yarkoni, 2010). Together with these concerns about fatigue effects, the 

specific, immunomodulation-based nature of our hypotheses led us to focus our 
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investigation on pathogen-disgust, and rendered disgust related to anti-incestuous 

sentiment and morality beyond the scope of the current study (Tybur, Lieberman, & 

Griskevicius, 2009).  

 The stress and satiation questions asked, ''How stressed do you feel right now?'' 

and ''How full (satiated) do you feel right now?'' Participants responded to these items on 

7-point Likert-type scales ranging from 1 (not full at all, very hungry) to 7 (completely 

full) and 1 (not stressed at all) to 7 (extremely stressed). The DS-R is a 25-item measure 

of disgust. Each question is measured on a 5-point scale, and after reverse scoring three 

items, all items are summed to compute a composite disgust score (Olatunji et al., 2007).  

 Participants completed the questionnaire on the Qualtrics server. Upon 

completion, participants were debriefed and thanked for their participation.  

RESULTS   

Disgust Components  

 The original Disgust Scale (DS) proposed eight different domains of disgust but 

exhibited an unstable factor structure and unsatisfactory reliability (Haidt et al., 1994; 

Olatunji et al., 2007). Subsequent analyses have produced several revisions (Olatunji et 

al., 2007). The three-factor DS-R is currently the most widely used, but the DS-R's factor 

structure remains questionable.  

 The DS-R divides disgust into three factors: core, contamination- based, and 

animal-reminder. Core disgust is described as ''disgust based on a sense of offensiveness 

and the threat of disease.'' Contamination disgust is defined as ''disgust reactions based on 

the perceived threat of transmission of contagion.'' The third factor, animal reminder 

disgust, is described as ''disgust that reflects the aversion of stimuli that serve as 

reminders of the animal origins of humans'' (Olatunji et al., 2007, p. 285).  

 From an evolutionary perspective, the domains of disgust presented by the current 

DS-R model do not cleave human psychology at its natural joints, leaving it with 
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potential conceptual and theoretical shortcomings. The overlap between core disgust – ''a 

sense of offensiveness and the threat of disease'' – and contamination disgust – ''based on 

the perceived threat of transmission of contagion'' – leaves their distinguishing features 

unclear. Indeed, recent research has demonstrated that these subscales are highly 

correlated and do not demonstrate distinctiveness (Tybur et al., 2009). Moreover, the 

animal reminder factor is difficult to reconcile with an evolutionary perspective on the 

emotions. Unlike threats of contagious disease, reminders of humans' animal origins 

would not have negatively impacted human survival or reproduction during hominid 

evolution. As such, animal reminder is not a conceptually tenable subcategory of disgust 

(for a different discussion of this problem, see Tybur et al., 2009).  

 To arrive at components of disgust that cleave human psychology at its natural 

joints, we performed a Principal Components Analysis (PCA; direct oblimin rotation) on 

the 25 items of the DS-R. We initially extracted all components with an eigenvalue 

greater than 1. This yielded six components, but the scree plot indicated a smaller 

number. We subsequently compared all models composed of five or fewer components. 

To identify the best model, we employed the criterion of minimizing the total number of 

items that either (a) failed to have an absolute loading of at least .35 on one component or 

(b) had absolute loadings equal to or greater than .35 on more than one component. This 

analysis converged on two distinct components (between-component r = –.408; Table 

2.1).  

 Component 1, Contamination, included items such as ''I probably would not go to 

my favorite restaurant if I found out that the cook had a cold''. Component 2, Death & 

Dismemberment, included items such as ''You see a man with his intestines exposed after 

an accident.'' Component loadings for all 25 items are presented in Table 2.1. Both 

components exhibited satisfactory reliability (Contamination: α = .77, Death & 

Dismemberment: α = .80).  
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 This two-component model has two advantages over the three-factor DS-R. First, 

unlike animal-reminder disgust, Contamination and Death & Dismemberment represent 

conceptually viable subcategories of disgust. Second, Contamination and Death & 

Dismemberment are distinct subcategories, unlike the DS-R's subscales. Contamination 

is pathogen-based, and corresponding to this domain of adaptive problems, its items 

describe contagion from other humans, bodily effluvia, personal hygiene, and unsafe food 

sources. Death & Dismemberment, on the other hand, describes issues related to physical 

trauma, and is concerned with injury and the particular disease threats posed by this class 

of stimuli. Correspondingly, its items describe signs of severed body parts, 

disembowelment, and death.  

 Despite overlap, these two domains of disgust are functionally distinct. In 

ancestral environments, they would have been caused by different categories of events, 

each associated with qualitatively different classes of cues that may have triggered 

distinct behavioral responses. In particular, the Death & Dismemberment domain 

represents a class of stimuli that would have been indicative of the risk of physical injury 

or attack, but also of pathogen exposure. As such, this domain may elicit a negative 

emotional response that contains elements of both fear and disgust.  
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Table 2.1 

Factor Loadings of Disgust Scale (DS-R) Items 

Item Contamination Death & 
Dismemberment 

You take a sip of soda, and then realize that you drank from the glass that 
an acquaintance of yours had been drinking from. 

 
.64 

 
.15 

I never let any part of my body touch the toilet seat in public restrooms. .63 .16 
While you are walking through a tunnel under a railroad track, you smell 
urine. 

.60 –.15 

Even if I was hungry, I would not drink a bowl of my favorite soup if it 
had been stirred by a used but thoroughly washed flyswatter. 

.57 .06 

You discover that a friend of yours changes underwear only once a week .56 –.08 
I probably would not go to my favorite restaurant if I found out that the 
cook had a cold. 

.55 .08 

A friend offers you a piece of chocolate shaped like dog doo .53 –.01 
As part of a sex education class, you are required to inflate a new 
unlubricated condom using your mouth 

.52 –.04 

You are about to drink a glass of milk when you smell that it is spoiled. .49 –.04 
You are walking barefoot on concrete, and you step on an earthworm .47 –.21 
I might be willing to try eating monkey meat, under some circumstances. –.39 .09 
You see someone put ketchup on vanilla ice cream, and eat it .36 –.21 
It bothers me to hear someone clear a throat full of mucus. .27 –.11 
It would bother me tremendously to touch a dead body. –.07 –.81 
You see a man with his intestines exposed after an accident. –.06 –.71 
It would bother me to be in a science class, and to see a human hand 
preserved in a jar. 

–.07 –.66 

It would not upset me at all to watch a person with a glass eye take the 
eye out of the socket. 

.19 .58 

You accidentally touch the ashes of a person who has been cremated. .25 –.52 
Your friend’s pet cat dies, and you have to pick up the dead body with 
your bare hands. 

.30 –.50 

It would bother me to sleep in a nice hotel room if I knew that a man had 
died of a heart attack in that room the night before. 

.14 –.49 

I will go out of my way to avoid walking through a graveyard. .20 –.43 
You see maggots on a piece of meat in an outdoor garbage pail. .30 –.42 
If I see someone vomit, it makes me sick to my stomach. .07 –.37 
It would bother me to see a rat run across my path in a park. .31 –.35 
Seeing a cockroach in someone else’s house doesn’t bother me. –.23 .23 

Factor loadings ≥.35 italicized and bolded 
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Statistical Analysis  

 We conducted backward elimination regression analyses to explore the main 

effects of, and interactions between, stress, sex, and satiation. Overall DS-R scores and 

the Contamination and Death & Dismemberment component scores were entered as 

dependent variables in separate multiple regression analyses.  

 The three-way interaction between sex, stress, and satiation predicted DS-R 

scores, β = .79, t(537) = 2.00, p < .05 (see Table 2.2 for full regression model). Simple 

slopes tests indicated that stress increased disgust sensitivity among both hungry men, t = 

3.46, p = .001, and sated women, t = 2.35, p = .02. The effect of stress among sated men 

did not reach statistical significance, t = 1.21, ns. However, the effect was in the predicted 

direction for sated men, and simple slopes difference tests indicated that the effect of 

stress did not differ between sated men and hungry men (t = –.84, p = .40), or between 

sated men and sated women (t = .04, p = .97). There was no effect of stress on hungry 

women, t = –.04, p = .97. Consistent with the three predicted main effects, the disgust 

levels of low-stress, low-satiation men were lower than those of any other individuals 

(Figure 2.1). 
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Table 2.2 
Regression models predicting disgust sensitivity as a function of stress, sex, and satiation 
 

 

 Our a priori hypotheses pertained to composite disgust scores, but we conducted 

exploratory multiple regression analyses on the distinct disgust components as well. We 

found that different models predicted disgust sensitivity in these two domains.  



18 

 Sex and satiation interacted to predict Contamination disgust, β = –.32, t(537) = –

2.25, p < .05 (see Table 2.2 for full regression model). Satiation was more positively 

associated with Contamination among men than among women. The final regression 

model for Death & Dismemberment included two two-way interactions. Satiation and sex 

interacted to predict Death & Dismemberment disgust, β = –.38, t(537) = –2.71, p < .01. 

Stress and sex also interacted to predict sensitivity to Death & Dismemberment cues, β = 

–.26, t(537) = –1.98, p < .05.  

Disgust Scale 

 The fact that different final models predicted the two components is consistent 

with the notion that these components may reflect distinct domains of disgust. To further 

explore the structure of these underlying constructs, and to contribute to the continued 

refinement of the DS-R, we conducted exploratory factor analyses (method: ML; 

rotation: direct oblimin) using the same convergence criteria employed for the PCA. This 

analysis converged on a two-factor solution (between-factor r = –.522) that was virtually 

identical to that of the PCA. All items loaded on the same factors, with the exception of 

three: ''You see maggots on a piece of meat on an outdoor garbage pail,'' ''If I see 

someone vomit, it makes me sick to my stomach,'' and ''It would bother me to see a rat 

run across my path in a park.'' These three items had higher loadings on the two EFA 

factors relative to their loadings on the PCA components. The remaining 22 items loaded 

on the same factors as they did in the principal components analysis. 
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Figure 2.1 

Three-way interaction between sex, stress, and satiation in predicting composite Disgust 

Scale (DS-R) scores.  
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Figure 2.1 (Cont.) 

Lines represent model-predicted disgust sensitivity levels. Higher levels of stress predicted 

greater disgust sensitivity among men (top), an effect that did not differ as a function of satiation 

level. Higher levels of stress were also associated with greater disgust sensitivity among women, 

but this effect was limited to sated women (bottom). Consistent with the three predicted main 

effects, model-predicted disgust levels were lowest for hungry, low stress men. 
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DISCUSSION 

 The current study's results replicate the finding that women have higher mean 

levels of disgust than do men. Results provide discriminative support for the broad 

behavioral prophylaxis hypothesis: stress and satiation influence disgust sensitivity 

despite being unrelated to progesterone fluctuations or reproductive immunomodulation. 

These findings begin to address previously unanswered questions about the scope of 

compensatory prophylaxis, and contribute to our understanding of facultative shifts in 

disgust sensitivity. Finally, we propose a new factor structure for the DS-R, buttressed 

by three pieces of evidence: evolutionary theoretical considerations, factor analysis 

results, and regression findings indicating distinct predictive models for the two 

domains. 

 We predicted main effects of stress, sex, and satiation on disgust sensitivity, but 

discovered a more complex relationship. As predicted, increased stress was associated 

with increased disgust among men and sated women. The relationship between stress 

and disgust is thus consistent with the notion that stress's immunosuppressive effect 

leads to a compensatory increase in behavioral prophylaxis and lends support to the 

broad behavioral prophylaxis hypothesis. However, it remains an open question why the 

effect of stress was absent among hungry women. One possible interpretation is that 

hungry women, who have very high baseline levels of disgust in our dataset, may incur 

prohibitively high costs from further increases in disgust, as this would lead to excessive 

avoidance of potential food sources. One potential explanation for the unexpected 

finding that hungry women have higher levels of disgust than sated women is that 

hunger levels and food intake are positively correlated with progesterone levels (Czaja, 

1975; Dalvit, 1981; Hervey & Hervey, 1967), and some evidence suggests a causal 

relationship between heightened progesterone and increased hunger (Roberts, Kenney, 

& Mook, 1972).  
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LIMITATIONS AND FUTURE DIRECTIONS 

 Recent research has demonstrated that single-item measures often exhibit 

comparable reliability and validity to those of longer scales (Yarkoni, 2010). 

Nonetheless, future work should replicate these findings with longer stress and satiation 

scales, including measures of chronic stress. It is important to expand disgust stimuli to 

include images or other cues of high ecological validity (Curtis et al., 2004; Fleischman 

& Fessler, 2011), and to replicate the findings reported in this article using the Disgust 

Scale developed by Tybur et al. (2009). It would also be fruitful to incorporate 

endocrinological measures of stress and satiation (e.g. hormones such as cortisol, leptin, 

orexin, and ghrelin), and immune markers such as CD4 and CD8 T-cell counts. Finally, 

future work should investigate the manifest behavioral output of the disgust system in 

response to cues from distinct domains of adaptive problems (Neuberg et al., 2011).  

CONCLUSIONS  

 This study makes several contributions to the literature on disgust sensitivity. 

First, it proposes a novel hypothesis about the nature and scope of disgust, and by 

advancing and testing two competing evolutionary hypotheses, it provides 

discriminative support for the broad behavioral prophylaxis system. Second, our 

theoretical and statistical analyses offer a factor structure that is as empirically sound 

and more conceptually compelling than the current DS-R, which hopefully will 

contribute to the continued refinement of the Disgust Scale (Haidt et al., 1994; Olatunji 

et al., 2007). Third, using an evolutionary biological theoretical framework, this study 

identified stress and satiation as previously unexamined variables that predict facultative 

shifts in disgust.  

 In finding support for a broader system of compensatory prophylaxis, this study 

calls attention to a host of previously uninvestigated variables (e.g. sleep deprivation, 

depression) that may be linked to disgust sensitivity via their association with 
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immunosuppression, or via their influence on the costs and benefits of prophylactic 

behavior. We hope that this framework will be of heuristic value in spurring new 

research and guiding researchers to important variables that may have otherwise 

remained unexamined.  
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CHAPTER 3: DISGUST AND MATING STRATEGYΨ 

ABSTRACT 

An evolutionary task analysis predicts a connection between disgust and human mating, 

two important but currently disconnected areas of psychology. Because short-term 

mating strategies involve sex with multiple partners after brief temporal durations, such a 

strategy should be difficult to pursue in conjunction with high levels of sexual disgust. 

On this basis, we hypothesized that individuals with a stronger proclivity for short-term 

mating would exhibit dispositionally lower levels of sexual disgust. Two independent 

studies provided strong support for this hypothesis: among both men and women, an 

orientation toward short-term mating was associated with reduced levels of sexual 

disgust, but not with suppressed moral or pathogen disgust. Our discussion highlights an 

unexpected finding and suggests important questions for future research. 

INTRODUCTION 

Research programs on the emotion of disgust and the psychology of mating have 

produced a wealth of empirical findings relevant to the study of cognition, emotion, 

individual differences, social relationships, and sexual behavior (Al-Shawaf & Lewis, 

2013; Angyal, 1941; Buss, 2003, 2012; Curtis et al., 2011; Fleischman & Fessler, 2011; 

Gangestad & Simpson, 2000; Haidt, McCauley, & Rozin, 1994; Navarrete & Fessler, 

2006; Rozin & Fallon, 1987; Schaller et al., 2010; Tybur et al., 2012). Despite successes 
                                                

 

Ψ Al-Shawaf, L., Lewis, D.M.G., & Buss, D.M (in press). Disgust and mating strategy. 

Evolution & Human Behavior. Thanks to my co-authors for their invaluable contributions to 

this project, which included feedback, writing, and data analysis.  
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in the fields of disgust and mating, these domains of research remain largely disconnected 

(for exceptions, see Borg & de Jong, 2012; Fleischman, 2014; Lee, Dubbs, Von Hippel, 

Brooks, & Zietsch, 2014; Tybur & Gangestad, 2011).  

Extant research on the relationship between disgust and mating has made valuable 

contributions to understanding the relationship between disgust and the temporary state 

of sexual arousal (e.g. de Jong, Overveld, & Borg, 2013; Fleischman, 2014; Stevenson, 

Case, & Oaten, 2011). This research has shown, for example, that sexually aroused 

individuals experience temporarily suppressed disgust in response to otherwise sexually 

repellent stimuli (Stevenson et al., 2011); that sexual arousal increases reported 

willingness to engage in sexual behaviors that might otherwise be disgusting (Ariely & 

Loewenstein, 2006), and that sexually aroused women are less disgusted by, and less 

avoidant of, typically disgust-inducing stimuli and tasks (Borg & de Jong, 2012). These 

studies have made important contributions to arousal and disgust research, but have 

focused almost exclusively on immediate, state-level disgust and state-level sexual 

arousal.  

This paper seeks to complement this emphasis and fill this research gap by 

investigating the relationship between dispositional, trait-level aspects of disgust and 

human mating. This report provides a cogent theoretical rationale for an important link 

between these domains, advances a novel hypothesis about the relationship these two 

aspects of human psychology, and supports the hypothesized connection with two 

independent studies. 

Early research by Haidt and colleagues made groundbreaking strides in studying 

the emotion of disgust, its elicitors, and individual differences in its thresholds, as well as 

constructing a scale with which to measure the emotion (Haidt et al., 1994; Rozin & 

Fallon, 1987). However, this important foundational work presented a statistically and 

conceptually problematic analysis of the different types of disgust, most notably by 

arguing for the existence of a subtype of disgust called “animal reminder” disgust (Haidt 
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et al., 1994; for critiques, see Al-Shawaf & Lewis, 2013; Fessler & Navarrete, 2005; 

Tybur et al., 2009, 2012).  

Recent research has identified three distinct types of disgust that are demarcated 

along different lines: pathogen, sexual, and moral disgust (Tybur et al., 2009, 2012). 

These forms of disgust are differentiated by the cues that elicit them, the behaviors that 

they motivate, and their distinct profiles of correlations with other psychological 

variables (Tybur et al., 2012). In this paper, we focus on sexual disgust, an emotion that 

has been hypothesized to "reduce participation in biologically suboptimal sexual 

behaviors" (Fessler & Navarrete, 2003, p. 406). 

These pioneering researchers have emphasized this emotion’s function in 

preventing individuals from making injudicious mating decisions with unsuitable sexual 

partners (Fessler & Navarrete, 2003; Tybur et al., 2012). Here, we further elaborate this 

valuable idea by showing how this emotion may be adaptively calibrated in the opposite 

direction; sexual disgust may be strategically and functionally down-regulated to 

facilitate the successful pursuit of mating. 

Mating Strategy and Sexual Disgust 

Individuals vary in mating strategy – their disposition toward long-term, 

committed mateships versus short-term, uncommitted mateships (Buss & Schmitt, 1993; 

Gangestad & Simpson, 1990, 2000). Different mating strategies present distinct adaptive 

challenges, which in turn lead to the evolution of strategy-specific psychological and 

behavioral solutions. A task analysis (Marr, 1982) of these distinct challenges identifies 

the problems individuals must solve to successfully implement different mating strategies 

and leads to hypotheses about the psychological solutions that could have evolved to 

solve these adaptive problems.  

Successful short-term mating strategies typically involve multiple sex partners, 

desire for sexual variety, and brief intervals of time before sexual intercourse (Buss, 

2012). This strategy should be difficult to implement in the presence of high levels of 
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sexual disgust: individuals with high levels of sexual disgust are less likely to be 

comfortable with casual sex, multiple partners, and sex that occurs before sufficient 

information can be acquired about the health and hygiene status of potential mates. 

Consequently, we propose that a crucial component of a successful short-term mating 

strategy is the downregulation of sexual disgust sensitivity. On this hypothesis, 

suppressed levels of sexual disgust may be a previously undiscovered design feature of 

short-term mating strategies.  

In contrast, down-regulated sexual disgust is not necessary for the successful 

pursuit of a monogamous strategy. In fact, higher levels of sexual disgust may facilitate 

the implementation of committed mating strategies by inhibiting short-term mating and 

deterring those in committed relationships from sexual infidelity.  

This reasoning suggests that sexual disgust should be dispositionally lower among 

individuals pursuing a short-term mating strategy relative to those pursuing committed 

mating. We therefore hypothesized that mating strategy calibrates sexual disgust. 

Specifically, we predicted that a stronger disposition toward short-term mating is 

associated with reduced sexual disgust sensitivity.  

Mating Strategy and Physical Attractiveness 

This task analysis suggests a link between mating strategy and sexual disgust, but 

leaves a different question unanswered: Why do some individuals exhibit a stronger 

orientation toward short-term mating than others? Theory and research suggest that the 

answer lies partly in individual differences in physical attractiveness (Gangestad & 

Simpson, 2000; Rhodes et al., 2005).  

Women shoulder the greater minimum obligatory investment in offspring and 

thereby incur more severe costs from injudicious mating decisions (Trivers, 1972). 

Consequently, women have evolved more discriminating mate preferences (Buss, 2003; 

Trivers, 1972). This sex difference in choosiness is particularly pronounced in the context 

of short-term mating, which carries greater potential costs for women than for men 
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(Symons, 1979; Trivers, 1972). For example, women face the potential of a costly nine-

month pregnancy (Trivers, 1972), are at greater risk of contracting sexually transmitted 

diseases, and suffer more severe reproductive consequences as a result of these diseases 

(National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, 2011). 

A female-biased sex difference in the costs of short-term mating is mirrored by a 

male-biased sex difference in the benefits: ancestrally, success in short-term mating paid 

greater fitness dividends to men than to women. A large body of research demonstrates 

that both sexes share a complex repertoire of evolved mating strategies (Buss & Schmitt, 

1993), and that there is substantial within-sex variability in mating strategies (Gangestad 

& Simpson, 1990, 2000). Nonetheless, abundant empirical evidence from dozens of data 

sources shows that short-term mating looms larger in men’s than in women’s mating 

psychology (Buss & Schmitt, 1993; Buss, 2012) and is pursued more vigorously by men 

(Lippa, 2009).  

Because physical attractiveness is desirable in a mate (Sugiyama, 2005; Symons, 

1979, 1995) and enhances one’s mate value (Buss, 2003), physically attractive 

individuals should be better able to implement their preferred mating strategy. And 

because successful short-term mating strategies were more reproductively beneficial for 

men than women during human evolution (Buss, 2003; Symons, 1979), evolutionary 

reasoning suggests that physical attractiveness should lead men – but not women – to 

pursue uncommitted mating.  

Researchers have shown that in men, but not women, physical attractiveness and 

related indices such as fluctuating asymmetry predict number of sex partners, number of 

affair partners, and other measures of short-term mating (Gangestad & Simpson, 2000; 

Rhodes et al., 2005). This pattern is mirrored in other species: more attractive male birds 

devote less effort to parenting when they can translate their physical attractiveness into 

extra-pair copulations (Johnsen et al., 2005; Møller, 1994; Møller & Thornhill, 1998). 



29 

Precisely how physical attractiveness leads to larger numbers of short-term mates 

remains unknown, however. Extant findings link physical attractiveness to behavioral 

outcomes such as number of sex partners, but have not assessed whether physically 

attractive men experience greater activation of underlying short-term mating psychology. 

The link between physical attractiveness and mating could, in principle, occur via a 

change in behavior alone or via a shift in both behavior and psychology. Consequently, 

we sought to replicate this link between male physical attractiveness and short-term 

mating and investigate whether it applies to underlying psychology as well as manifest 

behavior.  

The Current Study  

We propose a two-step process in which physical attractiveness calibrates mating 

strategy and mating strategy calibrates sexual disgust. The first part of this model is sex-

differentiated, with physical attractiveness leading to uncommitted mating in men but not 

women. The second part of this model posits the same relationship for both sexes, with a 

disposition toward short-term mating leading to reduced levels of sexual disgust 

sensitivity in both men and women.  
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STUDY 1 

Method 

 Participants and Procedure. One hundred forty-four women and 103 men (Mage = 

19.49 years, SDage = 2.56, age range = 18-51) were recruited from the psychology subject 

pool at The University of Texas at Austin. Participants arrived at the laboratory, provided 

informed consent to participate in the study, and were escorted by a researcher to a 

private room where they completed an online survey hosted by Qualtrics. Participants 

received partial course credit for their participation and were debriefed upon completion. 

 Measures. As part of a larger study on individual differences in disgust 

sensitivity, participants completed a set of inventories designed to measure mating 

strategy, physical attractiveness, and disgust. 

 Mating Strategy. We operationalized mating strategy with the Revised 

Sociosexual Orientation Inventory (SOI-R; Penke & Asendorpf, 2008). This enabled us 

to measure both psychological and behavioral facets of short-term mating; the SOI-R is a 

nine-item measure of an individual’s behavioral, cognitive, and attitudinal disposition 

toward uncommitted sexual relations. Sample items include “With how many different 

partners have you had sex within the past 12 months?” (Behavior), “How often do you 

experience sexual arousal when you are in contact with someone you are not in a 

committed romantic relationship with?” (Desire), and “I can imagine myself being 

comfortable and enjoying ‘casual’ sex with different partners” (Attitude). Inventory items 

are summed to form a composite SOI-R score, with higher scores reflecting a stronger 

disposition toward short-term mating. 

 Physical Attractiveness. We assessed participants’ physical attractiveness with 

the International Personality Item Pool physical attractiveness scale (IPIP; Goldberg et 

al., 2006). We elected to use this self-report measure because individuals have direct 
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access to self-represented attractiveness, but not “objective” ratings of attractiveness. The 

information-processing mechanisms responsible for calibrating mating strategy are 

therefore expected to operate on self-represented attractiveness, an internal regulatory 

variable whose value is likely based on multiple sources of information across time (for a 

discussion of internal regulatory variables, see Lieberman et al., 2007; Tooby, Cosmides, 

Sell, Lieberman, & Sznycer, 2008). Sample items on the nine-item Likert-type scale 

include “Have a pleasing physique” and “Attract attention from the opposite sex.” 

 Disgust. We measured disgust with the Three Domain Disgust Scale (TDDS), a 

21-item instrument composed of three seven-item subscales designed to assess pathogen, 

sexual, and moral disgust (Tybur et al., 2009). The TDDS asks participants to rate how 

disgusting they find a variety of potentially repellent situations on a 7-point Likert-type 

scale (0 = not at all disgusting, 6 = extremely disgusting). Sample items from the sexual 

disgust subscale include “A stranger of the opposite sex intentionally rubbing your thigh 

in an elevator” and “Performing oral sex.” 

 We measured all three forms of disgust to determine whether the proposed link 

between mating strategy and disgust is specific to the sexual domain or permeates other 

facets of disgust as well. Although our central hypothesis is consistent with either 

outcome, our a priori reasoning pertains specifically to sexual disgust. Demonstrating the 

specificity of the link between mating strategy and sexual disgust would therefore 

provide more discriminating empirical support for the rationale underlying our 

hypothesis. 

Results 

 We tested study hypotheses with two different analytic methods. First, zero-order 

correlations and regression analyses were used to test the predicted relationships between 

(i) physical attractiveness and mating strategy and (ii) mating strategy and sexual disgust. 

Second, we conducted exploratory path analyses in which we investigated the possibility 

of an indirect effect of physical attractiveness on sexual disgust via mating strategy. 
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 Descriptive Statistics. Table 3.1 presents means and standard deviations for the 

three disgust scales (Cronbach’s α: Moral = .87, Sexual = .86, Pathogen = .80) and the 

sociosexual orientation inventory (α = .68).  

 Sex differences in disgust followed a similar pattern to those reported by Tybur 

and colleagues (2009, 2011). Consistent with previous research, women in the current 

study exhibited stronger pathogen disgust [t(241) = -3.31, p < .001] and sexual disgust 

[t(245) = -11.99, p < .001]. Whereas Tybur and coworkers (2009, 2011) found stronger 

female disgust in all three domains, the effect for moral disgust did not reach significance 

in the current study [t(242) = -1.37, ns]. More broadly, these findings replicate the 

reliable sex difference demonstrated in much of the disgust literature over the last several 

decades: women exhibit significantly higher levels of disgust than men (e.g., Al-Shawaf 

& Lewis, 2013; Curtis et al., 2004; Haidt et al., 1994; Fessler et al., 2004; Tybur et al., 

2009). 

Table 3.1.  

Means, standard deviations, and effect sizes for the sex difference in Study 1 

Disgust subscale (TDDS) Men 

Mean (SD) 

Women 

Mean (SD) 
Cohen’s d 

Sexual 22.85 (8.57) 35.53 (7.90)     1.54*** 

Moral 32.89 (9.43) 34.50 (8.81) .18 

Pathogen 32.99 (7.28) 36.17 (7.41)     .43** 

Mating Strategy (SOI-R) 

Sociosexual Orientation 38.80 (14.59) 23.76 (11.30) 1.15*** 

 Note. *p < .05, **p < .01, ***p < .001 

 Mating Strategy and Sexual Disgust. Our primary hypothesis suggests that short-

term mating should be associated with reduced levels of sexual disgust in both sexes. As 

predicted, short-term mating was inversely related to sexual disgust, and this effect was 
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independent of sex [men: r(97) = -.44, p < .001; women:  r(136) = -.46, p < .001; 

sex*SOI-R interaction: β = -.109, t(233) = -.74, ns.] (Figure 3.1, top panel). 

 Moreover, this relationship between mating strategy and disgust was specific to the 

sexual domain; mating strategy was not associated with individual differences in moral 

disgust [men: r(96) = -.07, ns; women:  r(134) = -.12, ns] or pathogen disgust [men: r(97) 

= -.01, ns; women:  r(135) = -.16, ns]. 

 To ensure that the relationship between mating strategy and sexual disgust was not 

merely due to content overlap between the instruments measuring the two constructs, we 

re-ran the same analyses after removing items of potential overlap from the sexual 

disgust scale (specifically, items 11, 14, and 17 of the TDDS). Short-term mating was 

still inversely related to sexual disgust [men: r(97) = - .34, p < .001, women: r(136) = -

.29, p < .001], and this effect was still independent of sex [sex*SOI-R interaction: β = -

.028, t(233) = -.16, ns]. The fact that these analyses yielded the same substantive results, 

without exception, unambiguously indicates that the relationship between mating strategy 

and sexual disgust is not an artifact of instrument overlap. 
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Figure 3.1.  

Mating strategy predicts disgust. 

Lines represent model-predicted values. Short-term mating is inversely related to sexual 

disgust in both men (dashed line) and women (solid line). 
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 Mating Strategy And Physical Attractiveness. Our secondary hypothesis was that 

physical attractiveness would be associated with short-term mating disposition among 

men but not women. Regression analyses supported this hypothesis: physical 

attractiveness and sex interacted to predict individuals’ SOI scores, β = -.657, t(228) = -

2.189, p = .03. As predicted, men’s inclination toward short-term mating correlated 

positively with their physical attractiveness, r(95) = .25, p = .01, whereas women’s 

physical attractiveness was not associated with the pursuit of short-term mating, r(133) = 

.00, ns.  

 Physical Attractiveness –> Mating Strategy –> Sexual Disgust. The links observed 

between a) men’s attractiveness and mating strategy, and b) men’s mating strategy and 

sexual disgust, raise the question: is there an indirect link between men’s physical 

attractiveness and sexual disgust via mating strategy? To answer this question, we used a 

path analysis to model the indirect pathway from men’s attractiveness to sexual disgust 

through mating strategy (Mplus, version 7).  

 Modeling this relationship revealed an indirect path from men’s physical 

attractiveness to their sexual disgust via mating strategy, β = -.12, SE = .05, p = .02 

(Figure 3.2). Among women, on the other hand, there was no indirect path from physical 

attractiveness to sexual disgust, β = .00, SE = .04, ns, consistent with the absence of a 

relationship between women’s physical attractiveness and mating strategy. 
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Figure 3.2. 

Mating strategy-mediated link between physical attractiveness and sexual disgust. 

 

 

STUDY 2 

To provide a more stringent test of our hypotheses, we subjected our findings to a 

reproducibility test in a second study with an independent sample. 

Method 

Two hundred and three women and eighty men (Mage = 18.89 years, SDage = 

2.81, age range = 18-50) were recruited from the psychology subject pool at The 

University of Texas at Austin. One participant did not indicate his/her gender and was 

therefore excluded from analyses. Participants received partial course credit for 

participation, and completed the same set of materials as those described in Study 1.  
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Results 

Descriptive Statistics. Table 3.2 presents means and standard deviations for the 

three disgust scales (Cronbach’s α: Moral = 0.86, Sexual = 0.88, Pathogen = 0.83) and 

the sociosexual orientation inventory (α: 0.65). Sex differences in disgust were similar to 

those obtained in Study 1 and in Tybur et al.’s seminal studies, with women exceeding 

men in all three domains of disgust [moral: t(277) = -2.55, p < .05, pathogen: t(277) = -

4.73, p < .001, sexual: t(278) = -11.00, p < .001].  

Table 3.2. 

Means, standard deviations, and effect sizes for the sex difference in Study 2 

Disgust subscale (TDDS) Men 

Mean (SD) 

Women 

Mean (SD) 

 

Cohen’s d 

Sexual 23.76 (9.91) 37.05 (8.79) 1.42*** 

Moral 32.17 (10.05) 35.19 (8.42) .33* 

Pathogen 31.96 (8.49) 36.92 (7.61)     .62*** 

Mating Strategy (SOI-R) 

Sociosexual Orientation 38.14 (14.71) 23.12 (12.48)   1.10*** 

Note. *p < .05, **p < .01, ***p < .001 

 Mating Strategy And Sexual Disgust. Replicating Study 1’s findings and providing 

strong confirmatory evidence for our primary hypothesis, short-term mating was 

associated with down-regulated sexual disgust [men: r(76) = -.51, p < .001; women:  

r(190) = -.61, p < .001], and this effect was independent of sex; sex*SOI-R interaction: β 

= -.174, t(266) = -1.151, ns (Figure 3.1, bottom panel).  

 As in Study 1, the link between mating strategy and disgust was specific to the 
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sexual domain. Among both men and women, short-term mating was not associated with 

moral disgust [men: r(75) = .01, ns; women:  r(191) = -.11, ns] or pathogen disgust [men: 

r(74) = .02, ns; women:  r(191) = -.11, ns]. 

 As in Study 1, we re-ran these analyses to ensure that the relationship between 

mating strategy and sexual disgust was not merely due to instrument overlap. We again 

found the same substantive results, without exception. Short-term mating was inversely 

related to sexual disgust [men: r(76) = - .48, p < .001, women: r(190) = -.56, p < .001], 

and this effect was again independent of sex [sex*SOI-R interaction: β = -.266, t(266) = -

1.573, ns].  

 In sum, across four possible analyses (two independent studies, each analyzed using 

both the original scales and the scales after removing items of potentially overlapping 

content), we found the same substantive results without exception. A disposition for 

short-term mating is associated with reduced levels of sexual disgust, but not with 

pathogen or moral disgust. 

Mating Strategy And Physical Attractiveness. Replicating Study 1’s findings, 

and consistent with our secondary hypothesis that physical attractiveness has differential 

effects on men’s and women’s short-term mating psychology, physical attractiveness and 

sex interacted to predict individuals’ SOI scores, β = -.67, t(266) = -2.23, p = .03. As 

predicted, men’s inclination toward short-term mating was positively associated with 

their physical attractiveness, r(76) = .38, p = .001. Unexpectedly, however, women’s 

attractiveness also exhibited a small positive correlation with their SOI-R scores, r(190) = 

.15, p = .03. Tables 3.3 and 3.4 display zero-order bivariate correlations between physical 

attractiveness and each subscale of the SOI-R for both men and women.  
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Table 3.3.  

Correlations between men’s physical attractiveness and short-term mating. 

Sociosexual Orientation Inventory-Revised (SOI-R) Study 1 Study 2 

Behavior .33** .42** 

Attitude .14 .35** 

Desire .16 .16 

Overall .25* .38** 

*p < .05, **p < .01. 

Table 3.4. 

Correlations between women’s physical attractiveness and short-term mating. 

Sociosexual Orientation Inventory-Revised (SOI-R) Study 1 Study 2 

Behavior    .20*     .24** 

Attitude -.08 .13 

Desire   .01 .07 

Overall .00 .15* 

*p < .05, **p < .01. 

 

 Physical Attractiveness   Mating Strategy   Sexual Disgust. Study 2’s 

replication of the observed relationships between men’s attractiveness, mating strategy, 

and sexual disgust again suggested the possibility of an indirect relationship between 

men’s attractiveness and sexual disgust through their mating strategy. Replicating the 

same link observed in Study 1, Study 2 data revealed an indirect path from men’s 
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attractiveness to their sexual disgust via mating strategy, β = -.20, SE = .06, p = .001.  

DISCUSSION  

Mating Strategy and Sexual Disgust 

Our primary hypothesis was that a stronger disposition toward short-term mating 

would be associated with reduced sexual disgust sensitivity among both men and women. 

This hypothesis received strong support. In both studies, an orientation toward short-term 

mating was associated with suppressed sexual disgust, but not with pathogen or moral 

disgust. This relationship held across independent samples, was robust to substantial 

modifications of the sexual disgust scale, and was true for both sexes.  This provides 

solid support for our a priori hypothesis that individuals dispositionally oriented toward 

short-term mating have stably reduced levels of sexual disgust.   

Existing research has revealed a connection between state-level sexual arousal 

and disgust (e.g., Ariely & Loewenstein, 2006; Fleischman, 2014; de Jong et al., 2013; 

Stevenson et al., 2011), but this study is the first to empirically demonstrate the 

theoretically predicted connection between mating strategy and dispositional sexual 

disgust sensitivity.  

Mating Strategy and Pathogen Disgust 

 At first blush, it seems surprising that mating strategy was unrelated to pathogen 

disgust. Pathogens and sexually transmitted infections are an important potential cost of 

short-term mating (e.g. Buss, 2012, National Center for HIV/AIDS, Viral Hepatitis, STD, 

and TB Prevention, 2011). Why would a proclivity for short-term mating not be 

associated with reduced levels of pathogen disgust? 

A closer examination reveals two reasons for the absence of a relationship 

between short-term mating and pathogen disgust. First, the construct of pathogen disgust 

as a whole does include cues that are relevant to short-term mating, such as cues to 

infection or disease. However, it also contains a variety of cues that have little or no 
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relevance to short-term mating, such as those pertaining to non-parasitic insects, rodents, 

and spoiled and rotting food. One would therefore expect only a small subset of the entire 

class of pathogen-relevant cues to trigger reduced desire to engage in short-term mating. 

The rest of the pathogen cues appear weakly relevant to mating, if at all.  

Second, there is a distinction between the construct of pathogen disgust and the 

current studies’ operationalization of this construct, the widely used pathogen sub-scale 

of the Three Domain Disgust Scale (Tybur et al., 2009, 2012). Perhaps in order to ensure 

the relative orthogonality of the pathogen and sexual disgust subscales, the pathogen 

subscale is marked by a general absence of “overlap” cues – cues that would be expected 

to trigger both sexual and pathogen disgust. As a result, not only does the construct of 

pathogen disgust include cues that are irrelevant to short-term mating, but the scale for 

pathogen disgust exacerbates this issue by focusing on “pure pathogen” cues that are 

unrelated to mating. This combination dilutes whatever true relationship may exist 

between pathogen disgust and mating strategy, leading to the statistical outcome that 

mating strategy appears strongly related to sexual disgust, but not at all related, or only 

weakly related, to pathogen disgust. We expect that an instrument that measured 

pathogen disgust without limiting scale items to those that do not overlap with sexual 

disgust would indeed be associated with short-term mating.  

Mating Strategy and Physical Attractiveness 

Our secondary hypothesis was that, consistent with existing theory and research, 

physical attractiveness would be associated with an orientation toward uncommitted 

mating among men but not among women. As expected, we found that sex and physical 

attractiveness interacted to predict short-term mating orientation in both studies; the 

relationship between physical attractiveness and short-term mating was stronger in men. 

However, we also found a weak positive association between women’s 

attractiveness and scores on the SOI-R in Study 2. To further investigate this unexpected 

association, we explored this relationship for each of the SOI-R’s subscales. This closer 
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analysis revealed that the link between women’s physical attractiveness and their SOI-R 

scores was driven exclusively by the Behavior subscale; there was no relationship in 

either study between women’s attractiveness and their attitudes toward or desire for 

short-term mating.  

This pattern may be revealing, as high scores on distinct subscales have different 

implications. Physically attractive women may have a larger number of sexual partners 

(and hence have higher scores on the Behavior subscale) simply because they have a 

larger number of eager suitors, but not necessarily because they are pursuing a short-term 

mating strategy. The fact that women’s attractiveness was not associated with desire for 

or positive attitudes toward short-term mating in either study corroborates this 

proposition. This absence of a connection between women’s attractiveness and short-term 

mating psychology suggests not that physical attractiveness activates short-term mating 

among women, but rather that physically attractive women accumulate a larger number 

of sex partners, perhaps as a side effect of having a larger number of suitors or by 

commencing sex at an earlier age.  

Indeed, previous studies have typically found either 1) no association between 

women’s physical attractiveness (or proxies thereof) and preferred mating strategy (e.g. 

Gangestad & Simpson, 2000; Landolt, Lalumière, & Quinsey, 1995), or 2) a relationship 

between women’s physical attractiveness and exclusively behavioral indices of mating 

strategy such as number of sex partners or age at first sex (e.g. Hughes, Dispenza, & 

Gallup, Jr., 2004; Rhodes et al., 2005; Wiederman & Hurst, 1998). Some studies have 

found an association between female physical attractiveness and overall mating strategy 

(e.g. Clark, 2004), but as the present study reveals, it is possible for such an association to 

be driven entirely by the Behavioral subscale of the SOI-R.  

In sum, extant data suggest that physical attractiveness in women may predict 

behavioral indices of short-term mating such as age at first sex or number of sex partners, 

but offer no discriminative evidence that physical attractiveness in women activates the 
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pursuit of a short-term mating strategy. Rather, the subscale-specific nature of this 

relationship suggests that attractive women’s higher scores on behavioral indices of 

mating activity may be more plausibly accounted for by alternative explanations, such as 

merely having a greater number of opportunities to mate with high mate value men. 

As expected, both studies revealed that the relationship between physical 

attractiveness and short-term mating was stronger among men. Not only was men’s 

attractiveness directly related to overall short-term mating disposition in both samples, 

but unlike women, this relationship applied to both the behavioral and attitudinal 

domains.  

The absence of a relationship between men’s physical attractiveness and their 

self-reported desire for short-term mating remains open to interpretation. If increased 

conscious desire for short-term mating is not necessary for physically attractive men to 

secure a larger number of sex partners, then behavioral attempts at short-term mating 

without increased desire could enable short-term mating success while simultaneously 

avoiding the reputational costs of appearing overly desirous of sex. Alternatively, 

physically attractive men may accumulate more sex partners partly because women more 

often initiate sex with attractive rather than unattractive men, though this explanation 

cannot account for the attitude finding. The results presented here cannot conclusively 

adjudicate between these (non-mutually exclusive) alternatives, so this remains an 

important question for future research.   

At present, we can conclude that physical attractiveness is positively associated 

with short-term mating among men, with the strongest effect sizes found for manifest 

behavior and with partial activation of men’s short-term mating psychology.  

Limitations and Future Directions 

Causation and Directionality. It seems reasonable to conceptualize sexual disgust 

as a design feature of short-term mating strategies, whereas the reverse conceptualization 

is more problematic: it is not evolutionarily sensible to regard a short-term mating 
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strategy as a design feature of sexual disgust. Our reasoning therefore suggests that the 

link between mating strategy and sexual disgust is directional in nature, with mating 

strategy calibrating sexual disgust sensitivity, but of course conclusive inferences about 

causation await experimental tests.  

Two important questions for future research concern the nature of the causal 

relationships between sexual disgust and mating strategy. First, if mating strategy 

calibrates sexual disgust, we can ask whether lifespan shifts in mating strategy cause 

shifts in sexual disgust thresholds. Second, we can ask the reverse causal question. If 

down-regulated sexual disgust facilitates short-term mating, then inducing sexual disgust 

may suppress interest in short-term mating, affecting, for example, participants’ self-

reported sociosexual orientation or ideal number of sex partners. New research can 

investigate these questions through experimental studies that manipulate mating strategy 

or sexual disgust, and through longitudinal studies that track whether naturally occurring 

shifts in mating strategy across the lifespan are accompanied by shifts in thresholds for 

sexual disgust.  

Physical Attractiveness and Short-Term Mating. Another unresolved puzzle 

concerns the means by which physical attractiveness leads to short-term mating. Is the 

mind designed to activate short-term mating strategies partly on the basis of high levels 

of physical attractiveness, or do physically attractive people simply accumulate more sex 

partners as an incidental side effect of factors such as having a larger number of suitors or 

earlier sexual debut? Uncovering the means by which physical attractiveness leads to 

short-term mating behavior in men and women remains an important question for future 

research. 

Replications with Different Samples and Convergent Methods. Our pattern of 

results was robust across two independent studies and using both the original and 

modified versions of the sexual disgust scale. This enhances confidence in the veracity of 

our findings, but the present research is limited by its sample and its method. Our central 



45 

hypothesis – that reduced sexual disgust is a design feature of successful short-term 

mating strategies – has yet to be tested in non-Western, non-student populations or with 

different methods. Showing that these results generalize to different cultures and replicate 

using convergent methods will bolster support for this hypothesis.  

Sexual Disgust and Long-Term Mating. This research addresses the relationship 

between sexual disgust and short-term mating, but has yet to investigate a potential link 

between sexual disgust and long-term mating. The SOI-R, the instrument most 

commonly used to assess mating strategy, is a unidimensional scale that taps short-term 

mating orientation but does not index desire for, or orientation toward, long-term mating 

(Jackson & Kirkpatrick, 2007). As such, limitations on the scales used in the current 

study prevent us from revealing a possible link between sexual disgust and long-term 

mating. This remains an important avenue for future research, especially for testing the 

idea that comparatively high levels of sexual disgust may actually benefit long-term 

monogamous relationships.  

CONCLUSION 

A robust pattern of evidence confirmed our primary hypothesis: short-term mating 

orientation is associated with reduced sexual disgust sensitivity, but not lower levels of 

pathogen or moral disgust. This central finding held across two independent samples, was 

robust to modification of the scales involved, and was true for both sexes. This represents 

the first evidence of a relationship between dispositional mating strategy and disgust, 

building a potentially important bridge between these two areas of human psychology. 

We found qualified support for the secondary hypothesis that physical 

attractiveness activates the pursuit of short-term mating among men but not among 

women. As expected, and consistent with previous research, the association between 

physical attractiveness and short-term mating was stronger in men, but a weak 

association was also present among women. Specific analyses further investigating this 

unexpected finding revealed a previously undiscovered pattern of results that raise 
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questions about the means by which physical attractiveness leads to short-term mating 

among both men and women. This remains an important question for future research. 

The studies presented here reveal strong preliminary support for the central 

hypothesis that mating strategy calibrates sexual disgust, and invite further tests of the 

hypothesis using different samples and methods. The novel discoveries revealed by these 

studies highlight the predictive power and heuristic value of an evolutionary 

psychological framework for investigating previously unexplored links between disgust 

and human mating, and point to new research questions for the integration of these 

domains of scientific inquiry.  
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CHAPTER 4: MATING STRATEGY, DISGUST, AND FOOD 

NEOPHOBIA1Ψ 

ABSTRACT 

Food neophobia and disgust are commonly thought to be linked, but this hypothesis is 

typically implicitly assumed rather than directly tested. Evidence for the connection has 

been based on conceptually and empirically unsound measures of disgust, unpublished 

research, and indirect findings. This study (N = 283) provides the first direct evidence of 

a relationship between trait-level food neophobia and trait-level pathogen disgust. 

Unexpectedly, we also found that food neophobia varies as a function of sexual disgust 

and is linked to mating strategy. Using an evolutionary framework, we propose a novel 

hypothesis that may account for these previously undiscovered findings: the food 

neophilia as mating display hypothesis. Our discussion centers on future research 

directions for discriminatively testing this novel hypothesis.  

INTRODUCTION 

Food neophobia – an aversion toward novel or unfamiliar foods – is a 

psychological and behavioral tendency that protects organisms from ingesting toxins and 

other pathogens. Species with specialized diets restricted to a few specific food sources 

                                                

 

Ψ Al-Shawaf, L., Lewis, D.M.G., Alley, T. R., & Buss, D.M. (2015). Mating strategy, 

disgust, and food neophobia. Appetite, 85, 30-35. Thanks to my co-authors for their 

invaluable contributions to this project, which included feedback and writing.  
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(e.g. koalas, vampire bats) generally do not exhibit food neophobia, whereas species with 

broad and varied diets do (e.g., Ratcliffe, Fenton, & Galef, 2003; Rozin, 1976). 

Rats, for example, tend to be markedly neophobic. They only ingest small 

portions of novel foods. In the absence of adverse consequences, they may eat the food 

again in the future, but if they fall ill, they avoid ingesting it again (Rozin, 1976). They 

avoid eating more than one unfamiliar food at once, and if they fall ill after eating both an 

unfamiliar food and a familiar food, they assiduously avoid the novel food in the future 

(Rozin, 1976).  

Such patterns of food neophobia have evolved in a diverse array of taxa with 

generalist diets, including birds (Greenberg, 1983), rodents (e.g., Barnett, 1958; Mitchell, 

1976; Wong & McBride, 1993), pigs (Oostindjer, Muñoz, Van den Brand, Kemp, & 

Bolhuis, 2011), monkeys (Visalberghi & Addessi, 2000), and chimpanzees (Visalberghi, 

Myowa-Yamakoshi, Hirata, & Matsuzawa, 2002). Like these other omnivorous species, 

humans are reluctant to ingest unknown food items (Birch, 1999; Cashdan, 1998; Pliner 

& Hobden, 1992). Among humans, food neophobia is especially strong in response to 

animal products compared to non-animal products (Pliner & Pelchat, 1991; Pliner, 1994; 

Martins et al., 1997) – a psychological design feature that may have evolved in humans 

as a result of the greater pathogenic threat posed by meat and animal products relative to 

non-animal products (Rozin, 2003, Fessler & Navarrete, 2003; Fessler, 2002).  

The emotion of disgust, typically conceptualized as an evolved defense against 

pathogens and parasites, is an obvious candidate as a motivator of behavioral food 

avoidance (Curtis, Aunger, & Rabie, 2004; Haidt, McAuley, & Rozin, 1994; Tybur et al., 

2012). Indeed, several researchers have proposed a link between disgust and food 

neophobia (e.g. Martins & Pliner, 2006; Nordin, Broman, Garvill, & Nyroos, 2004; 

Pliner & Pelchat, 1991; Pliner & Salvy, 2006). Surprisingly, however, few studies on 

food neophobia have actually measured its relationship to disgust, and none has directly 

investigated the hypothesis that individual differences in disgust are associated with 
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individual differences in food neophobia. In their comprehensive review, Pliner and 

Salvy (2006) discuss the commonly assumed connection between disgust and neophobia, 

but the evidence adduced is typically unpublished (e.g., p. 76) or indirect (e.g., p. 79). 

Direct evidence of a connection between disgust and food neophobia, especially between 

trait-level disgust and neophobia, is lacking.  

This empirical gap is exacerbated by the fact that the sparse research that does 

exist has been based on Haidt and colleagues’ (1994) original Disgust Scale (e.g., Nordin 

et al., 2004; Bjorklund & Hursti, 2004). The original Disgust Scale, while of great 

historical value in spurring empirical research, is psychometrically unsound, exhibiting 

an unstable factor structure and unsatisfactory reliability (Haidt et al., 1994; Olatunji et 

al., 2007).  

To address this problem and fill the extant gap in the neophobia literature, we 

tested the relationship between individual differences in trait-level disgust and food 

neophobia. Our goal was to use conceptually and psychometrically sound measures to 

directly test the relationship between food neophobia and disgust, a connection whose 

veracity is typically assumed rather than explicitly examined. 

We also included mating strategy (Buss & Schmitt, 1993; Penke & Asendorpf, 

2008) in our investigation because recent evidence demonstrates that mating strategy is a 

strong predictor of sexual disgust (Al-Shawaf, Lewis, & Buss, in press). If a) disgust is 

related to food neophobia, and b) mating strategy is related to disgust, then the present 

investigation raises the possibility of a heretofore undiscovered relationship between 

mating strategy and food neophobia. Such a finding would be unexpected and – unlike 

the link between disgust and food neophobia – neither intuitive nor suggested in any 

previous work. 

METHOD 

Participants and Procedure 
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Two hundred and three women and eighty men (Mage = 18.89 years, SDage = 

2.81, age range = 18-50) were recruited from the psychology subject pool at The 

University of Texas at Austin. Participants arrived at the laboratory, provided informed 

consent to participate in the study, and were escorted by a researcher to a private room 

where they completed an online survey hosted by Qualtrics. Participants received partial 

course credit for their participation and were debriefed upon completing the study. 

Measures  

Disgust. The original Disgust Scale has become less current with the development 

of new, more psychometrically sound disgust measures (Olatunji et al., 2007; Tybur et 

al., 2013). Olatunji and colleagues advanced disgust research by developing an improved 

Revised Disgust Scale (2007), but subsequent work has revealed that this too suffers from 

conceptual and statistical limitations (Al-Shawaf & Lewis, 2013). The revised disgust 

scale proposes three facets of disgust: core disgust, contamination-based disgust, and 

animal-reminder disgust. The first two factors do not show sufficient evidence of 

conceptual or statistical distinctiveness (Al-Shawaf & Lewis, 2013; Tybur et al., 2009), 

and the third factor, animal-reminder disgust, is conceptually implausible from an 

evolutionary perspective (Al-Shawaf & Lewis, 2013; Fessler & Navarrete, 2005) —a 

view endorsed by nearly all disgust researchers (e.g., Chapman et al., 2009; Curtis et al., 

2004; Haidt et al., 1994; Tybur et al., 2013).  

 The recently-developed Three Domain Disgust Scale (TDDS), on the other hand, 

assesses three different kinds of disgust: pathogen, sexual, and moral disgust (Tybur et 

al., 2009). There is compelling empirical evidence of the existence and distinctness of 

these three different types of disgust: the different cues that evoke them, the distinct 

cognitive mechanisms underlying them, the different behaviors they motivate, and their 

unique profiles of correlations with other psychological variables (Tybur et al., 2009, 

2013).  
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The TDDS consists of 21 items that ask participants to rate how disgusting they 

find a variety of potentially repellent situations on a 7-point Likert-type scale (0 = not at 

all disgusting, 6 = extremely disgusting). The TDDS includes three seven-item subscales, 

one for each of the distinct forms of disgust. Sample items from the pathogen disgust 

subscale include “Seeing some mold on old leftovers in your refrigerator” and “Seeing a 

cockroach run across the floor.” Sample items from the sexual disgust subscale include 

“A stranger of the opposite sex intentionally rubbing your thigh in an elevator” and 

“Performing oral sex.” Sample items from the moral disgust subscale include “A student 

cheating to get good grades” and “Intentionally lying during a business transaction.” 

 We measured all three forms of disgust to contrast two competing hypotheses: 1) 

the possibility that the proposed link between disgust and food neophobia is specific to 

the pathogen domain, and 2) the possibility that food neophobia is related to other facets 

of disgust as well. Prima facie reasoning suggests a connection specifically between 

pathogen disgust and food neophobia, but as a first exploratory investigation into the 

relationship between food neophobia and disgust, we used all three subscales of the 

TDDS.  

Food Neophobia. We measured food neophobia with the Food Neophobia Scale 

(FNS; Pliner & Hobden, 1992). The FNS is a robust, psychometrically validated, and 

widely used measure of individuals’ willingness to try novel and unfamiliar foods (e.g., 

Knaapila et al., 2011; Olabi, Najm, Baghdadi, & Morton, 2009; Pliner & Hobden, 1992). 

The FNS instructs participants to rate their level of agreement with 10 statements such as 

“I don’t trust new foods” and “I am constantly sampling new and different foods” 

(reverse scored) on a 7-point Likert scale (1 = disagree strongly; 7 = agree strongly). 

Scale items are composited to form a trait-level food neophobia score. 

 Mating Strategy. We operationalized mating strategy with the Revised 

Sociosexual Orientation Inventory (SOI-R; Penke & Asendorpf, 2008). The SOI-R is a 

nine-item measure of an individual’s cognitive, behavioral, and attitudinal disposition 
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toward uncommitted sexual relations. Sample items include “With how many different 

partners have you had sexual intercourse without having an interest in a long-term 

committed relationship with this person?” and “I can imagine myself being comfortable 

and enjoying ‘casual’ sex with different partners.” Inventory items are summed to form a 

composite SOI-R score, with higher scores reflecting a stronger proclivity for short-term 

mating.  

RESULTS 

Disgust and Food Neophobia 

To test the central hypothesis that individual differences in trait-level disgust are 

linked to food neophobia, we first conducted Pearson product-moment correlations 

between participants’ FNS scores and their levels of pathogen, sexual, and moral disgust. 

As predicted, food neophobia was positively correlated with pathogen disgust, 

r(272) = .23, p < .001. This pattern was significant among women, r(195) = .24, p < .001. 

Among men, this relationship was in the same direction, but did not reach statistical 

significance, r(75) = .17, ns. Also consistent with expectations, moral disgust was 

unrelated to food neophobia r(272) = .07, ns [men: r(75) = -.08, ns; women: r(195) = .11, 

ns] (Table 4.1). However, we uncovered an unexpected relationship between participants’ 

food neophobia and their sexual disgust, r(273) = .24, p < .001 [women: r(194) = .21, p < 

.01; men: r(77) = .28, p < .05].  

 To ensure that the observed relationships between food neophobia and sexual 

disgust were not merely byproducts of the link between neophobia and pathogen disgust, 

we conducted partial correlations between food neophobia and each of these two disgust 

subscales while controlling for the other. Among both men and women, sexual disgust 

exhibited an independent link to food neophobia while controlling for pathogen disgust 

[men: r(74) = .23, p <.05; women: r(192) = .153, p < .05]. Among women, pathogen 

disgust remained correlated with food neophobia after controlling for sexual disgust, 

r(192) = .169, p < .05. Intriguingly, however, the (non-significant) link between pathogen 
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disgust and food neophobia among men disappeared entirely after controlling for sexual 

disgust, r(74) = .01, ns. Regression analysis revealed that neither the relationship between 

pathogen disgust and food neophobia [sex*pathogen disgust interaction β = .34, ns] nor 

the relationship between sexual disgust and food neophobia [sex*sexual disgust 

interaction β = -.03, ns] differed by sex. 

Food Neophobia and Mating Strategy 

 This relationship between sexual disgust and food neophobia, together with recent 

research identifying a link between sexual disgust and mating strategy (Al-Shawaf et al., 

in press), led us to explore the possibility of a relationship between mating strategy and 

food neophobia. Women’s mating strategy was unrelated to their food neophobia [r(191) 

= -.09, ns], but men’s sociosexual orientation exhibited a significant relationship with 

their food neophobia [r(75) = -.26, p < .05]; men with a stronger proclivity for short-term 

mating reported a greater willingness to eat novel, unfamiliar foods. Surprisingly, despite 

our finding of a relationship between mating strategy and food neophobia among men but 

not women, regression analysis revealed a non-significant interaction between sex and 

mating strategy in predicting food neophobia (β = .20, ns), suggesting no significant 

difference between men and women.  
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Table 4.1. 

Zero-order correlations between individuals’ food neophobia and their disgust and 
mating strategy. 

 Food Neophobia (FNS) 

Disgust subscale (TDDS) Women Men 

  

Overall 

Pathogen .24***  .17 .23*** 

Moral .11 -.08 .07 

Sexual .21**  .28* .24*** 

Mating Strategy Subscale (SOI-R) 

Global Sociosexual Orientation -.09 -.26* -.16** 

Behavior   .04 -.32** -.09 

Desire -.05  .11 -.04 

Attitude -.17* -.40*** -.25** 

Note. *p < .05, **p < .01, ***p < .001 

 

DISCUSSION 

Food Neophobia and Disgust 

Until now, existing empirical evidence has been insufficient to conclusively 

establish a link between disgust and food neophobia. The limited data adduced in support 

of this connection have been indirect or unpublished (e.g., Pliner & Salvy, 2006), based 

on questionable measures (e.g., Nordin et al., 2004; Bjorklund & Hursti, 2004), or 

exclusively focused on single items and specific foods rather than trait-level disgust (e.g., 
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Martins & Pliner, 2006). The findings reported here therefore provide the first direct, 

sound empirical demonstration of a link between disgust and food neophobia.  

The relatively small magnitude of the observed correlations between neophobia 

and disgust suggests that food neophobia is likely to be influenced by a variety of factors, 

of which disgust is only one. Indeed, organismic arousal, sensation-seeking, the degree of 

novelty in the environment, and social and cultural learning (Alley & Potter, 2011; Alley, 

Willet, & Muth, 2006; Archer & Sjödén, 1979; Birch, 1999; Hendy & Raudenbush, 2000; 

Hobden & Pliner, 1995; Loewen & Pliner, 2000; Pliner & Loewen, 2002; Pliner & Salvy, 

2006; Walsh, 1993) are all known to influence individuals’ food neophobia. Neophobia is 

likely a complex, multiply determined outcome, and our correlational data do not warrant 

causal conclusions. Nonetheless, the link established in the present study between trait-

level disgust and trait-level neophobia contributes to our understanding of this 

phenomenon, and provides the first sound evidence that those who have higher levels of 

disgust sensitivity are also more food neophobic. 

Food Neophobia and Mating Strategy 

The present study provides the first evidence of a relationship between food 

neophobia and mating strategy. Our findings present something of a puzzle with respect 

to the issue of whether this link is present in both sexes, or just among men. On one hand, 

sex-specific analyses indicated the presence of a relationship between mating strategy 

and food neophobia among men, but did not reveal such a relationship among women. 

On the other hand, regression analyses indicated that the relationship between mating 

strategy and food neophobia did not differ by sex.  

This combination of results is a relatively straightforward consequence of null 

hypothesis significance testing, but is nonetheless paradoxical when one attempts to 

interpret its meaning with respect to the state of the world. On occasion, null hypothesis 

significance testing leads to such puzzling outcomes because statistical and probabilistic 

relationships differ from the certainty relationships that characterize formal deductive 
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logic (e.g. Copi & Cohen, 2005).  The present study’s statistically possible but logically 

problematic finding is a good example: 1) men exhibit a link between mating strategy and 

food neophobia, 2) women do not exhibit such a link, and yet 3) the male and female link 

do not differ from one another. These findings result in an ambiguous picture of the 

relationship between mating strategy and food neophobia across the sexes. The resolution 

to this puzzle will depend on the cumulative body of evidence gained from future studies 

- evidence from replication attempts will be necessary to definitively resolve this 

question.  

Food Neophilia: A Mating Display? This previously unknown connection 

between mating strategy and food neophobia calls for explanation. We proffer a 

preliminary hypothesis to be tested in future studies.  

Researchers have suggested that men’s disgust levels reveal important 

information about their immunological robustness to potential mates (Fessler, Pillsworth, 

& Flamson, 2004). On this basis, it has been hypothesized that men may down-regulate 

their expression of disgust as a mating advertisement (Al-Shawaf, Conroy-Beam, Asao, 

& Buss, in press; Fessler et al., 2004). A parallel logic undergirds the hypothesis we 

propose for food neophilia: if a willingness to try unfamiliar and potentially pathogenic 

foods is a sign of immunological robustness, and immune function is an important 

criterion in women’s assessments of potential mates, then a demonstrated willingness to 

try unfamiliar foods could be an advertisement to potential mates of one’s health and 

vitality.  

On this view, a willingness to try novel and unfamiliar foods may be, in part, a 

mating display that signals immunological competence (Hamilton & Zuk, 1982; Zahavi 

& Zahavi, 1997). Individuals with more robust immune systems may be better able to 

withstand the potential costs of eating unknown foods. Consequently, a willingness to 

expose oneself to new and unfamiliar foods conveys important information about one’s 

health and the strength of one’s immune system. If individuals select their mates partly 
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on the basis of health and immunological competence, then the food-neophilia-as-mating-

display hypothesis may explain the connection between mating strategy and food 

neophobia.  

A consideration of sex differences in the fitness costs and benefits of trying novel 

foods may tentatively provide insight into why this connection was evident among men 

but not women. Among humans, women shoulder the burden of greater minimum 

obligatory parental investment (Trivers, 1972). Consequently, they face more severe 

fitness costs as a result of injudicious mating decisions and have evolved choosier and 

more discriminative mating standards (Buss, 2003; Trivers, 1972). This well-established 

feature of human mating (e.g. Buss, 2003, 2012) may translate into higher standards for 

immune robustness.  

Indeed, women prize health and immunological competence in mate selection 

(Buss, 1989; Gangestad & Thornhill, 1997a; Stevenson, Case, & Oaten, 2011; Thornhill 

& Møller, 1997; Tybur & Gangestad, 2011). Evidence shows that women declare “good 

health” to be important in a mate (Buss, 1989, 2003). They are turned off by signs of 

infection (Curtis et al., 2004; Ford & Beach, 1951), and are attracted to faces they 

perceive to be healthy (Henderson & Anglin, 2003; Jones et al., 2001), as well as 

physical features hypothesized to indicate health and robust immune function (Thornhill 

& Gangestad, 1993, 2006; Tybur & Gangestad, 2011). Advertising one’s immunological 

robustness – for instance, by displaying food neophilic tendencies – should therefore 

result in particularly pronounced mating benefits for men. 

Second, the fitness costs of imprudence with unfamiliar foods would have been 

more pronounced for ancestral women than men. Among humans, women have been 

under stronger selective pressures to protect themselves and their offspring (e.g., Curtis et 

al., 2011), leading to behavior that is typically more prudent and less risky than that of 

men (e.g., Byrnes, Miller, & Schafer, 1999; Fessler et al., 2004). Moreover, women have 

been under stronger selective pressure to avoid infection because of their greater 
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likelihood of transmitting pathogens to their offspring – in ancestral conditions, women 

undoubtedly spent a greater amount of time than men caring for offspring (Sear & Mace, 

2008). Because of these stronger selective pressures on women, we would expect female 

food choice to be less open to influence by mating strategy.  

Together, the greater mating-related benefits that men would have reaped and the 

greater fitness costs that women would have incurred as a consequence of using food 

neophilia as a mating display suggest that future research may reveal a more definitive 

sex difference in the relationship between mating strategy and food neophilia. 

Is the Link Between Food Neophobia and Mating Specific to Short-Term Mating? 

The neophilia-as-mating-display hypothesis may shed light on the connection we 

discovered between men’s food neophilia and their short-term mating orientation. 

Immunological competence has been hypothesized to be an important marker of genetic 

quality, or “good genes” (Fessler et al., 2004; Hamilton & Zuk, 1982; von Schantz, 

Bensch, Grahn, Hasselquist, & Wittzell, 1999), which women prioritize more in short-

term than long-term mating (Buss & Schmitt, 1993; Gangestad & Thornhill, 1997b; 

Waynforth, Delwadia, & Camm, 2005), and whose importance increases at ovulation—

when women’s short-term mating psychology looms largest (Gangestad & Thornhill, 

2008; Gangestad, Thornhill, & Garver-Apgar, 2005; Garver-Apgar, Gangestad, & 

Thornhill, 2008; Gildersleeve, Haselton, & Fales, 2014). Consequently, men’s displays of 

food neophilia should be more relevant and more effective as mating advertisements in 

short-term than in long-term mating contexts.  

In short-term mating contexts, women also experience increased attraction toward 

men who take risks and exhibit sensation-seeking behavior (Kelly & Dunbar, 2001; 

Kruger, Fisher, & Jobling, 2003). The relationship between short-term mating and food 

neophilia in the current study, together with the inverse relationship between sensation-

seeking and food neophobia (Alley et al., 2006; Pliner & Hobden, 1992), suggests that 

food neophilia may be one tactic within a broader suite of sensation-seeking and 
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exploratory behaviors that are more likely to be deployed by men oriented toward short-

term mating. Future studies should investigate this possibility by including measures of 

sensation-seeking and risk-taking behavior.  

Future research on disgust and food neophobia would also benefit from an 

investigation of personality, as several personality dimensions have been linked to both 

sensation-seeking (e.g. Eysenck & Zuckerman, 1978; Zuckerman, Bone, Neary, 

Mangelsdorff, & Brustman, 1972) and disgust (e.g. Druschel & Sherman, 1999; Haidt et 

al., 1994; Schaller & Park, 2011;) with effect sizes in the low to moderate range (e.g. 

extraversion-sensation seeking r = .23 - .44, disgust-openness r = -.28, disgust-

neuroticism r = .23 - .45). Extraversion and openness to experience may be of particular 

importance to pathogen concerns (Schaller & Murray, 2008; Schaller & Park, 2011) as 

well as sexual disgust because of their role in promoting gregariousness, exploration, and 

seeking out novel experiences. Pathogen salience and “germ aversion” are associated 

with lower levels of extraversion and avoidant motor behaviors (Mortensen, Becker, 

Ackerman, Neuberg, & Kenrick, 2010; Schaller & Park, 2011), and worldwide 

personality data reveal an inverse relationship between pathogen density and mean 

national levels of extraversion, short-term mating, openness to experience (Schaller & 

Murray, 2008). Investigating the relationships between food neophobia and these 

personality dimensions may therefore play an important part in achieving a more 

complete understanding of the connection between mating strategy, disgust, and food 

neophobia. 

There are reasons to be circumspect in advancing the hypothesis that food 

neophilia is specifically a short-term mating display. Hypothesized markers of 

immunological competence are desirable in long-term as well as short-term mates (e.g. 

Buss, 2012). It would therefore not be surprising if men oriented toward long-term 

mating also engaged in displays of willingness to eat unfamiliar foods. It is also possible 

that the relationship we discovered between short-term mating and food neophilia reflects 

a more general connection between mating effort and food neophilia. Some of the items 
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on the SOI-R – such as “With how many different partners have you had sex within the 

past 12 months?” – may be the outcome of effort invested toward mating in general – not 

necessarily short-term mating.   

Caution is therefore warranted in drawing conclusions specific to short-term 

mating. Nonetheless, both possibilities – that short-term mating in specific or mating 

effort in general motivates exposure to unfamiliar foods – are consistent with the broader 

hypothesis of neophilia as a mating display. 

This novel hypothesis is empirically testable. For example, future studies can test 

the effect of mating primes on neophobia, including both short-term and long-term 

mating primes to disentangle the two possibilities described above. Future research can 

also incorporate audience presence as a key element of study design, as well as different 

audiences of varying composition such as same-sex versus opposite-sex, varying ages, 

and other key variables. The mating display hypothesis predicts that inducing a mating 

mindset in men should cause an increase in food neophilia – at least in front of an 

audience that includes attractive potential mates. Finally, the hypothesis that food 

neophilia conveys information about health and immune competence suggests the 

prediction that individuals who are sick or in poor health may have heightened food 

neophobia. These tests await future research. 

The idea of food neophilia as a mating display is preliminary and subject to 

confirmation in future studies, as is the question of the presence or absence of sex 

differences in the mating strategy-food neophobia link. For now, the food-neophilia-as-

mating-display hypothesis helps make sense of the newly discovered link between food 

neophobia and individual differences in mating psychology. More broadly, it may help us 

begin to connect the psychology of food and mating, two evolutionarily critical but 

currently disconnected areas of research.  



61 

 

CONCLUSION 

This study provided several novel findings: a) the first direct empirical evidence 

of a relationship between trait-level disgust and food neophobia, b) the first evidence of a 

connection between food neophobia and sexual disgust, and c) the first evidence of a 

relationship between food neophobia and mating strategy. We propose the neophilia-as-

mating-display hypothesis to explain the latter two findings, suggesting that men’s 

willingness to try novel and unusual foods may signal their immune competence, thereby 

conveying important information to potential mates. Further research is needed to subject 

this hypothesis to convergent tests. If borne out by future research, this hypothesis would 

a) parsimoniously explain current data, b) accord well with established findings in the 

mate preferences literature, c) fit neatly with known patterns of individual differences in 

food neophobia and d) yield novel predictions that have the potential to spur new 

discoveries and, hopefully, to bridge the science of food behavior with other important 

domains of psychology. 
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CHAPTER 5: HUMAN EMOTIONS: AN EVOLUTIONARY 

PSYCHOLOGICAL PERSPECTIVE Ψ 
 

 

 

                                                

 

Ψ Al-Shawaf, L., Conroy-Beam, D., Asao, K., & Buss, D.M. (in press). Human emotions: An 

evolutionary psychological perspective. Emotion Review. Thanks to my co-authors for their 

contributions to this project, which included invaluable feedback.   
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ABSTRACT 

Evolutionary approaches to the emotions have traditionally focused on a subset of 

emotions that are shared with other species, characterized by distinct signals, and 

designed to solve a few key adaptive problems. By contrast, an evolutionary 

psychological approach a) broadens the range of adaptive problems emotions have 

evolved to solve, b) includes emotions that lack distinctive signals and are unique to 

humans, and c) synthesizes an evolutionary approach with an information-processing 

perspective. On this view, emotions are superordinate mechanisms that evolved to 

coordinate the activity of other programs in the solution of adaptive problems. We 

illustrate the heuristic value of this approach by furnishing novel hypotheses for disgust 

and sexual arousal and highlighting unexplored areas of research. 
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INTRODUCTION 

 Beginning with Darwin (1872), evolutionary approaches to the emotions have 

focused on a delimited subset of psychological phenomena. They have largely centered 

on emotions that solve a subset of adaptive problems, carry distinctive universal signals, 

are universally recognized by conspecifics, and are present in other primates (e.g., 

Ekman, 1973, 1992; Ekman & Cordaro, 2011). This approach is empirically fruitful and 

has been of great scientific import. Nonetheless, for three reasons, the principles of 

modern evolutionary psychology suggest that it is too narrow in scope for a 

comprehensive theory of the emotions.  

First, it places unnecessary emphasis on the subset of emotions that evolved to 

serve a signaling or communicative function. In fact, many evolved emotions have no 

distinct facial expression (e.g., sexual jealousy; Buss, 2013), or do not appear to serve a 

signaling function at all (e.g., sexual regret; Galperin et al., 2013). We discuss why we 

expect many evolved emotions not to have discernible outward signals.  

Second, we suggest that emotions have evolved to solve a much wider range of 

adaptive problems than typically considered, even by evolutionary theorists. Differential 

reproductive success, not differential survival success, is the “engine” of evolution by 

selection. Consequently, emotions may have evolved to solve adaptive problems in a 

broad range of domains tributary to reproductive success. This diverse range includes 

sexual consummation, intrasexual mate competition, mate retention, mate poaching, 

hierarchy negotiation, losses of status, gains of status, punishment of coalitional free-

riders, retribution for social cost infliction, strategic interference, kin protection, kin 

investment, food acquisition, and others.  

Third, historically valuable evolutionary approaches have yet to incorporate the 

most important modern novel insight into the evolutionary functions of emotions: that 

they are hypothesized to have evolved as superordinate mechanisms responsible for 

coordinating suites of other information-processing programs, including those of 
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attention, perception, memory, categorization, learning, and energy allocation, as well as 

the more typically considered elements of physiology and manifest behavior (Cosmides 

& Tooby, 2000; Tooby & Cosmides, 2008). 

 This theoretical approach to the emotions has several important consequences.  

First, it integrates the study of emotion with domains of psychology such as perception, 

attention, and learning, highlighting the principle that emotions pervade nearly every 

aspect of psychological functioning.  Second, it suggests a dramatic expansion of the 

number of adaptive problems emotions evolved to solve, and consequently calls for a 

theory of emotions considerably more complex and nuanced than prior evolutionary 

theories. Third, it provides a powerful hypothesis-generation heuristic based on task 

analyses (Marr, 1982) of the psychological procedures that must occur in order for an 

organism to successfully solve an adaptive problem. And fourth, it opens new lines of 

empirical research, ranging from sexual arousal toward mates exhibiting cues of 

reproductive value to the vengeance that motivates ostracism of a coalitional violator. An 

evolutionary psychological approach places emotions at the center of psychological 

functioning. 

PART I. A MODERN EVOLUTIONARY PSYCHOLOGICAL PERSPECTIVE ON THE 

EMOTIONS 

Cosmides & Tooby (2000; Tooby & Cosmides, 2008) present an evolutionary 

psychological view of the emotions that we develop and expand upon here. We concur 

with many aspects of pioneering evolutionary perspectives on the emotions (Ekman, 

1992; Ekman, 1999; Izard, 1993; Lang, 1995, 2010; Lazarus, 1991; Oatley & Johnson-

Laird, 1987; Plutchik, 1980, 1991; Tomkins, 1984), but our approach differs in several 

important respects.  

Adaptations are Solutions to Adaptive Problems 

Organisms face challenges in all domains of life. An adaptive problem is any 

challenge – such as avoiding predators, securing nutritious food, gaining access to mates, 
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resisting infection, or rearing offspring – that impacts an organism’s chances of survival 

or reproduction (Buss, 2012; Cosmides & Tooby, 1995). Natural selection produces 

solutions to these challenges called adaptations. An adaptation is a structure or 

mechanism that evolved because it helped its bearers solve a problem that recurrently 

impacted fitness (roughly, relative reproductive success) during the evolution of a 

species. These adaptations can be found in psychology, physiology, and morphology, and 

each is tailored to the solution of a specific adaptive problem (Confer et al., 2010; Tooby 

& Cosmides, 1992; Williams, 1966).  

Adaptive problems can be structurally complex, often consisting of several 

subtasks requiring different computational solutions (Marr, 1982; Tooby & Cosmides, 

2005; Kurzban, 2012). Even the seemingly simple problem of predator avoidance 

requires the coordination of many distinct processes. Organisms typically must (1) focus 

attention on the predator, (2) down-regulate attention to distracting stimuli, (3) suppress 

motivations relevant to other adaptive problems (e.g., approaching mates), (4) determine 

whether one has been spotted, (5) identify whether there are other predators in the 

environment, (6) accurately recall the spatial layout of the environment if it is already 

familiar, (7) select a propitious escape route, (8) move in the determined route, and (9) 

shunt energy away from non-essential physiological processes (e.g., immune function) 

and toward those necessary for escape (e.g., catabolism in the muscles) (Bracha, 2004; 

Lima & Dill, 1990; Marks, 1987; Marks & Nesse, 1994). Organisms able to complete the 

many subtasks of an adaptive problem would have outcompeted conspecifics unable to 

do so. Organisms capable of producing more efficient solutions would have outcompeted 

those less adept at solving such problems. 

The Coordination Problem 

Successfully solving an adaptive problem’s subtasks requires the coordinated 

operation of many distinct adaptations. For example, programs responsible for fixing 

attention on a predator may need to be coordinated with programs responsible for 

suppressing digestion and immune function, downregulating mating motivations, and 
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motivating escape behavior. The coordination of these distinct mechanisms presents a 

new adaptive problem, one unlike any other. This is the coordination problem.  

Haphazard and unsystematic program coordination would be maladaptive and 

extraordinarily unlikely to lead to the solution of an adaptive problem. Uncoordinated 

program activation can lead to fatal errors such as continuing to forage for food instead of 

escaping a deadly predator. We propose that adaptations require coordination for at least 

two reasons: first, adaptations sometimes have conflicting outputs, and second, the 

efficiency of one adaptation’s operation often depends on the operation of others. We 

consider these in turn. 

The Problem Of Conflicting Outputs. One reason that adaptations require 

coordination is that they often have opposing outputs. Consider approach and avoidance 

motivations. Some mechanisms motivate avoidance of infectious stimuli. For example, 

disgust promotes avoidance of pathogen-laden substances such as open sores (Tybur, 

Lieberman, Kurzban, & DeScioli, 2012). Other adaptations motivate approach, such as 

those promoting pursuit of desirable mates (Sugiyama, 2005). The activation of two 

conflicting adaptations may lead to maladaptive behavior: indecision, or perhaps 

intermittent approach and avoidance. For example, a first glance at an attractive potential 

mate might motivate approach, but up close, infected sores might become unmistakably 

apparent. Conflicting motivations must therefore be coordinated to result in a successful 

solution to the adaptive problems at hand. The problem of conflicting outputs can be 

solved by mechanisms that control the activation and deactivation of programs so as to 

minimize interference with effective problem solving.  

The Concatenation Problem. The second reason that adaptations need 

coordination is the concatenation problem: many adaptive problems require that subtasks 

be completed in a specific order. In responding to an apparent act of altruism, for 

example, the emotion of gratitude should up-regulate the value placed on a benefactor’s 

welfare only after determining that the helpful act was intentional.  
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Mechanism coordination is also important when the effectiveness of one 

mechanism depends on the operation of another. For example, mechanisms that promote 

fleeing from a predator can produce their output more effectively when other adaptations 

are concurrently mobilizing energy toward the muscles. Uncoordinated responses to an 

adaptive problem are inefficient at best, disastrously costly at worst, and frequently 

unable to solve the adaptive problem. 

Emotions as Evolved Solutions to Problems of Multi-Mechanism Coordination  

This approach views the emotions as superordinate mechanisms – programs 

designed to regulate the activity of other programs in the solution of an adaptive problem. 

Such mechanisms would be designed to process, as input, environmental or somatic cues 

that the organism is facing a particular adaptive problem. Once activated, the emotion’s 

task is to orchestrate a number of different programs in the service of solving the adaptive 

problem. To produce an effective solution, an emotion must a) activate the right 

programs, b) deactivate conflicting programs, c) adjust program thresholds to meet task 

demands and d) manage the sequence and duration of program activation as well as the 

point of program termination.  

The details of these tasks will differ as a function of context. For example, a food 

acquisition problem may call for different solutions depending on the food’s distance 

from camp and whether one is foraging alone or with others. Emotions must take this 

contextual variability into account and tailor their activation patterns to meet the demands 

of the problem at hand. Consequently, a given emotion is not expected to invariably 

activate the same programs across all contexts (see Tracy, in press, for a similar argument 

about variability in emotion output).  

This task is computationally complex and critical to fitness. Arguably the best 

solution to the coordination problem – the most efficient and least likely to lead to errors 

in functioning – comes from coordinating mechanisms specifically designed for this 

purpose. Coordinating mechanisms can be thought of as analogous to regulatory genes, 
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whose function is to regulate the expression and operation of other genes (Davidson & 

Erwin, 2006). Indeed, a variety of fields ranging from genetics to business to politics 

exhibit evidence of coordinating bodies expressly designed to manage the activity of 

other entities (e.g., Chenhall, 2003). We suggest that this points to the utility of the 

superordinate mechanism region of “design space” (Dennett, 1996). 

How Might Emotions Solve the Coordination Problem? 

In principle, an emotion can coordinate any of the mechanisms in an organism’s 

body. These include cognitive, perceptual, and physiological programs, as well as 

manifest behavior. Emotions can be thought of as organismic “modes of operation” 

(Cosmides & Tooby, 2000; LeDoux, 2003; Oatley & Johnson-Laird, 1987). On this view, 

each emotion represents a distinct mode of operation, characterized by a different profile 

of cognitive, physiological, and behavioral activity.  

Cosmides and Tooby (2000) suggested that the emotions regulate at least 14 types 

of programs, worth listing again here: 1) perceptual mechanisms, 2) attention, 3) 

memory, 4) goals, 5) motivational priorities, 6) information-gathering adaptations, 7) 

categorization or imposed conceptual frameworks, 8) specialized cognitive inference, 9) 

communication and expression, 10) learning, 11) reflexes, 12) mood, energy level, and 

effort allocation, 13) physiology, and 14) behavior.  

Although no emotion has been the subject of research exploring all of these 

programs, work on the emotion of sexual jealousy has made inroads into many (Buss, 

2013). For example, hypothesized sex-differentiated design features of jealousy have 

been discovered in studies of attention, speed of processing, and spontaneous recall 

(Schützwohl, 2006; Schützwohl & Koch, 2004), information-gathering (Kuhle, 2011), 

probabilistic inferences (Andrews et al., 2008), physiology (Buss, Larsen, Westen, & 

Semmelroth, 1992), and manifest behavior (Buss, 1988; Kuhle, Smedley, & Schmitt, 

2008). 



70 

Not every emotion will coordinate all of these programs, nor will each instance of 

an emotion activate the same programs. Fear may activate escape behavior in some 

contexts (e.g., a crocodile that can be outrun on dry land) and not in others (e.g., an 

adversary who can be overpowered in a fight).  Different environmental circumstances 

present different demands.  Consequently, the idea of emotions as program coordinators 

does not imply that component programs must be strongly correlated. Evidence showing, 

for example, that the components of surprise are not strongly correlated (Reisenzein, 

2000) or that smiling exhibits weak-moderate correlations with certain positive emotions 

(Reisenzein, Studtmann, & Horstmann, 2013) is perfectly compatible with our 

perspective on the emotions.  

Our framework can be used to systematically generate novel hypotheses using the 

heuristic tool of task analysis (Marr, 1982). A task analysis for an emotion consists of 

four key questions: (1) what adaptive problem, if any, did this emotion evolve to solve?, 

(2) which subtasks must be solved in the solution of this adaptive problem?, (3) which 

information-processing programs are capable of carrying out these subtasks?, and (4) 

how should these programs be coordinated to facilitate the solution of these subtasks? 

PART II. WHAT DOES AN EVOLUTIONARY PSYCHOLOGICAL PERSPECTIVE 

CONTRIBUTE TO OUR UNDERSTANDING OF THE EMOTIONS? 

Non-Arbitrary Criteria for Classifying Emotions 

 The perspective we present here has implications for how emotions are classified. 

Current perspectives classify emotions as “basic” or fundamental on the basis of criteria 

that are misguided from a modern evolutionary perspective (Buss, in press; Confer et al., 

2010; Tooby & Cosmides, 2008). An evolutionary psychological perspective suggests 

conceptual shifts in three areas: diversity of adaptive problems, distinctive universal 

signals, and emotions in nonhuman species. 

Emotions Solve A Wide Variety Of Adaptive Problems. Evolutionary approaches 

have traditionally focused on a limited subset of emotions, many of which solve problems 
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of survival. Fear, anger, and disgust, for example, evolved to solve survival problems and 

are widely regarded as ‘basic’ (Ekman, 1992, 1999; Ekman & Cordaro, 2011; Lazarus, 

1991; Plutchik, 1980).  

By contrast, evolutionary approaches have largely neglected emotions such as 

romantic love (e.g. Buss, 2003; Hazan & Shaver, 1987), sexual arousal (Symons, 1979), 

sexual jealousy (Buss, 2000; Wilson & Daly, 1992), and parental love (Daly & Wilson, 

1998). There now exists evidence for the universality of these emotions, pointing to 

evolved functions related to challenges of mating, reproduction, and childrearing. There 

is no conceptually principled reason why they should be considered less fundamental 

than emotions such as disgust, anger, or fear. In our view, a) the defining criterion for an 

evolved emotion is whether it coordinates programs in the solution of an adaptive 

problem and b) emotions can evolve to solve adaptive problems in any domain, including 

mate selection, mate retention, parenting, food acquisition, navigating status hierarchies, 

and many others.  

The emphasis on survival in the evolutionary emotions literature may reflect an 

earlier view that emphasized natural selection to the exclusion of sexual selection, and 

survival to the exclusion of reproduction. By contrast, a modern evolutionary perspective 

emphasizes that the bottom line of evolution by selection is differential reproductive 

success. Evolutionary biologists recognize that survival is critical, but only to the extent 

that it is tributary to reproductive success. When the two conflict, reproduction inevitably 

trumps survival (Dawkins, 1976; Hamilton, 1964; Williams, 1966). Adaptations that 

promote an organism’s reproduction at a cost to its survival are ubiquitous in the animal 

kingdom (Alcock, 2009; Buss, 2012; Dawkins, 1976). Examples include the brilliant 

plumage of peacocks (Darwin, 1871), suicidal mating among male honeybees 

(Woyciechowski, Kabat, & Kroll, 1994), and adaptations for elevated testosterone that 

promote success in mate competition at an on-average cost to male survival (Trivers, 

1985; Williams & Nesse, 1991). Adaptations that promote an organism’s survival to the 
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detriment of its overall reproductive success, on the other hand, are entirely absent 

(Alcock, 2009; Dawkins, 1976, 1999).  

 This suggests a class of emotions that are critical but have not received much 

evolutionary attention: those that evolved to solve a broad range of adaptive problems 

tributary to reproductive success. This class of emotions includes states such as envy 

(e.g., DelPriore, Hill, & Buss, 2012), pride (e.g., Tracy & Robins, 2007), embarrassment 

(e.g., Keltner & Buswell, 1996), shame (e.g., Tracy & Matsumoto, 2008), guilt (e.g., 

Tangney & Dearing, 2003), sexual jealousy (e.g., Buss et al., 1992), sexual arousal 

(Symons, 1979), sexual regret (Galperin et al., 2013), sexual disgust (Tybur et al., 2012), 

romantic or passionate love (e.g., Hazan & Shaver, 1987), and parental love (e.g., Daly & 

Wilson, 1998). For example, sexual arousal motivates the pursuit of intercourse, sexual 

jealousy protects a mateship from interlopers, and parental love motivates behaviors that 

contribute to the health and success of offspring (Symons, 1979; Hatfield & Sprecher, 

1986; Daly & Wilson, 1998). On our view, these emotions are all part of our 

fundamental, evolved emotional architecture.  

Distinctive Universal Signals. Historically seminal evolutionary perspectives 

typically maintain that basic emotions have distinctive universal signals (e.g., Ekman, 

1992, 1999; Ekman & Cordaro, 2011). This theoretical position, which has been highly 

empirically fruitful (Ekman, 1992, 1999; Ekman & Friesen, 1971, 1986), may be 

conceptually rooted in Darwin’s initial work on the emotions. In his classic book on 

emotions, Darwin’s central goal was to document continuity in emotion expression 

between humans and nonhuman animals – an important focus at the time, but one that 

came at the expense of the critical question of adaptive function (Darwin, 1872).  

By contrast, a contemporary focus on evolved function highlights why the 

“distinctive signal” criterion is too restrictive. Whether an emotion carries with it a 

distinctive communication display depends on whether its evolved function includes 

signaling to others. For example, one hypothesized function of anger is to cause other 
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individuals to back down in social conflict, which requires a manifest signal. In contrast, 

one hypothesized function of sexual jealousy is to motivate vigilance of a partner’s 

behavior with potential interlopers, which typically does not require a distinctive signal. 

Ultimately, the evolution of a signal is contingent on the ancestral costs and 

benefits of conveying that emotional state to others. During the evolution of a particular 

emotion, if the costs of advertising were high and benefits were low, we would not expect 

a signal to evolve.  

Emotions researchers may benefit from the evolutionary biologists’ distinction 

between signals and cues. A signal is observable output whose function is conveying 

information to, or influencing, another organism (Dawkins & Krebs, 1984). By contrast, 

a cue is observable output that did not evolve to communicate information to others. For 

instance, a fear expression may have evolved to signal danger to allies.  By contrast, fear-

induced sweaty palms or brow may be visible byproducts of physiological arousal that 

did not evolve to transmit information (e.g., Bradbury & Veherncamp, 1998; Maynard 

Smith & Harper, 2003, Shariff & Tracy, 2011). An important task for evolutionary 

emotions research is therefore to accurately distinguish signals and cues. Both may be 

universal and both important, but the distinction is critical in understanding the evolved 

function of each emotion. 

A modern evolutionary perspective therefore suggests that the “distinctive 

universal signal” criterion is needlessly restrictive. Instead, some evolved emotions 

include distinctive signals, whereas others, such as regret, lack signals altogether. 

Evidence that certain emotions may not have signals or may not be universally 

recognizable (e.g., Nelson & Russell, 2013) is perfectly compatible with their status as 

evolved emotions.  

Moreover, some emotions may exhibit context-dependent signaling or context-

dependent suppression of expression (see Fridlund, 1997, for a similar discussion). For 

example, in some contexts a fear expression may signal a dangerous predator, but in 
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different circumstances, fear displays may be suppressed to convey bravery. This 

important context-dependence reinforces the key point that signaling is linked only to a 

limited subset of emotions, and even with those, to limited contexts in which signaling is 

central to evolved function. A modern evolutionary perspective acknowledges the 

importance of signals, but does not support the notion that a distinctive universal signal – 

or any signal for that matter – is a necessary component of evolved emotions.  

Cross-Species Evidence. It is often stipulated that basic emotions must be present 

in nonhuman species (Ekman, 1992; Ekman & Cordaro, 2011). Modern evolutionary 

theory suggests a different conclusion. Each species has an emotional repertoire 

appropriate for dealing with the adaptive problems it recurrently faced. When adaptive 

problems differ, species evolve different solutions. Uniquely human adaptations are no 

less basic than those shared with other species. Language and the ability to accurately 

throw high-speed projectiles, for example, are uniquely human adaptations that are 

properly regarded as fundamental aspects of human nature (Pinker & Bloom, 1992; 

Pinker, 2007; Roach, Venkadesan, Rainbow, & Lieberman, 2013). Pride, guilt, envy, 

embarrassment, and love are all examples of emotions that may have evolved uniquely in 

humans, or at a minimum have uniquely human design features. These evolved human 

emotions are just as fundamental as emotions shared with other species. 

Even emotions that are shared with other species are likely to have unique design 

features in humans. For example, fear and disgust are widespread across taxa, but differ 

from species to species in the cues they take as input, the decision rules they implement, 

and the manifest outputs they produce. For instance, the mere thought of having sex with 

one’s sibling is repulsive to most humans (Haidt, 2001; Lieberman, Tooby, & Cosmides, 

2007), but presumably not to species with inbreeding mating systems (e.g., Hamilton, 

1967; Herre, 1985). Humans are revolted at the prospect of feeding on a rotting deer 

carcass; scavengers such as vultures are not. The key point is that an evolved human 

emotion can be fundamental regardless of whether it is: a) shared with other species, but 
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with many unique features, b) shared with other species, with few unique features, or c) 

entirely unique to our species. 

In sum, we argue that three features of existing perspectives require 

reformulating. Emotions can evolve to solve a broad array of adaptive problems; do not 

need to include distinctive signals; and can be unique to humans (see Table 5.1). 
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Table 5.1. 

Differing evolutionary perspectives on the emotions. 

Traditional Evolutionary Perspectives: Basic 
Emotions  

(e.g. Ekman, 1972; 1992; Ekman & Cordaro, 
2011) 

Evolutionary Psychological Perspective: 
Superordinate Mechanisms  

(Cosmides & Tooby, 2000; Tooby & 
Cosmides, 2008; this article) 

There are 7 basic emotion families (disgust, 
fear, anger, surprise, sadness, happiness, 
contempt). 

Evolved emotions are larger in number, 
including emotions such as love, guilt, 
jealousy, and gratitude. Each is defined 
according to its evolved function.  

Focus on subset of adaptive problems. Heavier 
emphasis on survival, weaker emphasis on 
reproductive success. 

Focus on broad range of adaptive problems, 
including any that historically contributed to 
reproductive success in any domain, directly or 
indirectly. 

Present in other species, especially nonhuman 
primate species. 

May be a) unique to humans, b) shared with 
other species, or c) shared with other species 
but with uniquely human features.  

Characterized by distinctive physiological 
activation (e.g., distinctive patterns of 
autonomic nervous system activity). 

Evolved emotions are distinct if they are a) 
designed to solve different adaptive problems 
and b) characterized by a different overall 
profile of psychological, physiological, and 
behavioral activation. 

Include a universal, universally recognizable 
signal. 

Can a) include a universal signal, b) not include 
a signal at all, or c) be designed for context-
dependent signaling. 

 

Beyond these classificatory emendations, an evolutionary psychological approach 

makes two additional contributions: highlighting the centrality of information processing 

and offering heuristic value in hypothesis generation. 
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The Centrality of Information Processing 

 An evolutionary psychological approach recognizes the importance of emotion-

outputs such as behavior – they are indispensable in the solution of real-life adaptive 

problems. But it places outputs in context by situating them in the input  algorithm  

output chain. This approach leads to novel empirical predictions about the nature of these 

outputs. In traditional evolutionary approaches, for example, distinctive signals must be 

universal and universally recognizable. The current approach suggests a different 

conclusion: some outputs will indeed be universal, but this isn’t necessary. In most cases, 

design at the information-processing level will be universal, but manifest output need not 

be. Some emotions may be designed for context-dependent output: that is, designed to 

produce expressions that differ predictably by context, or to produce signals only in a 

subset of contexts.  

Stated differently, an evolutionary psychological perspective suggests that 

universality and evidence of adaptive design are to be found at the level of computational 

structure, not manifest output (Buss, 1995; Symons, 1979; Tooby & Cosmides, 1992. In 

the example of facial expressions, the critical question is not whether the output (emotion 

expression) is universal or variable, but rather whether the variability in output is 

underlain by uniformity in the information-processing procedures that produce the output 

(e.g. see Tooby & Cosmides, 2005). 

This characterization – universal at the information-processing level, but variable 

at the manifest level – suggests an analogy with language. All humans have species-

typical language mechanisms, but the particular language learned during ontogeny differs 

from culture to culture (Pinker & Bloom, 1992), resulting in the rich variability of the 

world’s approximately 6,800 living languages (Grimes, 2002). 

Heuristic Value and Predictive Power 
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This perspective can be combined with task analysis of adaptive problems (Marr, 

1982) to yield a powerful framework for hypothesis generation. This entails determining 

the adaptive problem that an emotion evolved to solve and identifying the psychological 

programs that are capable, in principle, of accomplishing the problem’s subtasks. Task 

analysis can also be used to identify psychological procedures that would result in a 

better or more efficient solution to the adaptive problem in question. This process leads 

to a series of hypotheses about the coordinating effects of an emotion on a variety of 

programs.  

Some emotions coordinate a larger subset of programs than others (Cosmides & 

Tooby, 2000; Tooby & Cosmides, 2008), and different contexts may reliably elicit 

different subsets of programs. In principle, these context effects can be predicted a priori, 

a theoretical strength that is largely absent in existing evolutionary approaches. As an 

illustration, we use this framework to generate a series of hypotheses for two distinct 

emotions. 

PART III. NOVEL HYPOTHESES AND NEW DIRECTIONS 

Disgust: An Established Emotion 

Disgust is a well-established emotion that coordinates psychological and 

physiological mechanisms primarily in the service of avoiding parasitic infection (Curtis, 

de Barra, & Aunger, 2011; Curtis, Aunger, & Rabie, 2004; Rozin, Haidt, & McCauley, 

1993; Schaller & Duncan, 2007; Tybur et al., 2012). The particular pattern of 

mechanisms differs by context and by type of disgust (see Tybur et al., 2009, 2012). We 

focus here on pathogen disgust, generating hypotheses for how this emotion coordinates 

programs in the service of avoiding infection.  

 Disgust Memory. The effects of disgust on memory are largely unknown, but this 

perspective furnishes testable hypotheses. We propose that disgust mobilizes memory 

resources to encode potentially infectious items, a device that may be useful in avoiding 
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future exposure. Individuals who appear infectious may be encoded as such in memory, 

along with a tag marking them as unsuitable social partners.  

Research on “adaptive memory” shows that survival-related adaptive problems 

trigger especially strong encoding, even outperforming encoding techniques such as 

visual image generation (Nairne & Pandeirada, 2008; Nairne, Pandeirada, & Thompson, 

2008). We hypothesize that strong disgust activation may have similarly powerful effects 

on memory, allocating memory resources to information relevant to avoiding future 

contamination.  

 Disgust Information-Gathering Mechanisms. Acquiring information can be vital 

in avoiding contamination. For example, smelling a foul stench of unknown origin may 

prompt a search for the source. This information enables a person to identify whether the 

disgusting object is alive or dead, mobile or immobile, close or distant - different 

combinations of which should result in different behavioral responses. 

Disgust may regulate information gathering in other contexts as well. For 

example, seeing a gaping wound on your child’s leg may activate a search to find out 

how far the infection spreads, whether pus is visible, and whether the wound is worsening 

over time. This information would have been useful in reducing the risk of infection for 

self, offspring, and kin. More broadly, an evolutionary psychological perspective calls 

attention to the ways in which emotions adaptively regulate information-gathering 

mechanisms, a topic that has thus far received little attention. 

 Communication and Emotional Expression. This approach yields hypotheses 

about the expression of disgust, as well as the ways that disgust might regulate 

communication in other domains. Facial displays of disgust are hypothesized to serve at 

least two distinct functions--self-protective and communicative (Chapman, Kim, 

Susskind, & Anderson, 2009; Shariff & Tracy, 2011). We propose that the 

communicative value of disgust expressions vary as a function of context: first, these 

displays should be less common when individuals are alone. Second, parents and kin may 
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produce more pronounced displays if children are present and observational learning is 

important for appropriate disgust development. Third, overt displays may be adaptively 

suppressed in some contexts. For example, men may suppress disgust in mating contexts 

because the intensity of one’s disgust reaction reveals information about the quality of 

one’s immune system (Fessler, Pillsworth, & Flamson, 2004). These are precise, testable 

predictions about the context-dependence of emotion display. 

Vocal expressions of disgust (e.g., Curtis et al., 2011) pose a puzzle: what does 

the auditory output add beyond the universally recognizable facial display (Ekman, 

1992)? Disgust vocalizations may function to communicate disgust when conspecifics 

cannot see one’s face. Of course, this view does not require that specific disgust sounds 

be universal (e.g., different sounds in different cultures include eww, beurk, eugh, nya’, 

tfeh, and yuk, Curtis, 2007; Curtis & Biran, 2001; Philips, Senior, Fahy, & David, 1998; 

personal observation), but we do expect the mechanisms that produce them to be 

universal.  

Disgust communication may also infuse gossip and competitor derogation. In 

principle, gossip about disgusting individuals conveys information that can be used to 

track people’s infection risk and regulate social interactions accordingly. In the domain of 

competitor derogation, Buss and Dedden (1990) found that men and women derogate 

their intrasexual rivals in the areas of hygiene (e.g., he mentioned that his rival never 

showered) and disease (e.g., she mentioned that her rival had sexually transmitted 

diseases).  

 Specialized Disgust Inference Mechanisms. Disgust activates specialized 

inference mechanisms that appear biased toward false positives (Haselton & Buss, 2000; 

Haselton & Nettle, 2006). For example, humans are disgusted by non-infectious 

conditions such as obesity and burn wounds (Park, Faulkner, & Schaller, 2003), reluctant 

to eat fake excrement that they know is really chocolate fudge (Rozin, Millman, & 

Nemeroff, 1986), and require less evidence to infer that someone is sick than healthy 
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(Kurzban & Leary, 2001). We suggest that disgust may activate other “paranoid” 

inferential biases as well (Haselton & Nettle, 2006). For example, knowing that a 

person’s spouse is ill may lead us to treat that person as infectious, even in the absence of 

sufficient evidence.  

 Disgust Behavior. Disgust’s behavioral output must be coordinated with changes 

in cognition and perception. Quickly approaching pathogens, for example, require 

different motor responses than immobile contaminants. Behavioral output also depends 

on social factors. If the object of disgust is another human, we expect people to downplay 

their avoidance because of the social costs of shunning in-group members. Because these 

costs are usually absent for contaminated foods or dead animals, this suppression should 

be stronger in response to humans than to other contaminant vectors. For similar reasons, 

we expect greater effort to downplay disgust in response to individuals of high than low 

social status. An evolutionary psychological approach suggests that disgust regulates 

behavior in context-specific ways – a richer conceptualization than the broadband notion 

of “avoidance”, and one that yields a number of testable context-specific hypotheses.  

Disgust usually produces avoidance, but in some instances it can motivate 

approaching and repelling or killing the source. We suggest that such behavior will be 

more frequent when there are vulnerable young kin in proximity, or when one is seeking 

to impress mates or other social partners. Lastly, disgust appears to motivate washing, 

cleaning, and other hygienic behavior designed to reduce the likelihood of infection 

(Curtis, 2007; Curtis, Cairncross, & Yonli, 2000; Fleischman et al., 2011). 

 Overriding Disgust. In extreme cases, disgust may be suppressed in order to solve 

a more pressing adaptive problem, such as consummating a valuable mating opportunity 

or fending off starvation. As starvation draws near, we expect a muted disgust response to 

pathogenic foods that would otherwise trigger revulsion (Hoefling et al., 2009). This 

disgust suppression should be specific to food. For example, mounting hunger should not 

affect repulsion toward bodily effluvia. 
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Hunger-induced disgust suppression may partly explain human willingness to eat 

repugnant food during dire circumstances. Consider the historical examples of ‘survival 

cannibalism’ during the 1972 Andes flight crash (Read, 1975), the Donner party disaster 

(Stewart, 1960), or the Nazi siege of Leningrad (now St. Petersburg; Salisbury, 2009), in 

which people resorted to eating human meat to fend off starvation. Eventually, when 

hunger dissipates, this disgust suppression should lift, reactivating previous disgust 

thresholds. 

Sexual Arousal: An Unexplored Emotion 

An evolutionary psychological approach promotes the inclusion of states that are 

traditionally excluded from emotions research. States such as hunger, pain, curiosity, and 

sexual arousal may qualify as emotions as long as they evolved to coordinate other 

programs in the solution of an adaptive problem (Cosmides & Tooby, 2000; Tooby & 

Cosmides, 2008).  

Despite its powerful effects on physiology, psychology, and behavior, sexual 

arousal does not appear in previous taxonomies of basic emotions and is typically 

excluded from the category of emotions altogether. In contrast, an evolutionary 

psychological approach regards sexual arousal as a fundamental emotion that evolved to 

solve one of the most important adaptive problems faced by sexually reproducing species 

– the coordination of a number of disparate mechanisms in the service of conception. 

Before generating hypotheses, we address a theoretically important sex 

difference. Among humans, the minimum obligatory parental investment is greater for 

women than for men. In species characterized by a sex difference in minimum parental 

investment, the higher-investing sex suffers more severe costs as a consequence of 

injudicious mating decisions. Consequently, easy-to-cross thresholds of sexual arousal 

are more costly for women than for men (Symons, 1979). The theoretical optimum for 

sexual arousal thresholds is higher for women than it is for men. Selection therefore 

favors higher thresholds in women, making men more sexually excitable in response to 
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more minimal stimulation. Once activated, the broad function of sexual arousal is the 

same for both sexes: the orchestration of a diverse array of programs in pursuit of sexual 

intercourse.  

 Motivational Priorities. Sexual arousal can effect a profound shift in motivational 

priorities, elevating sexual activity and demoting goals such as obtaining food and 

avoiding pathogens. For example, sexual arousal can inhibit disgust (Borg & de Jong, 

2012; Fleischman, 2014; Stevenson, Case, & Oaten, 2011) and promote interest in sex 

with partners one normally finds socially inappropriate or even undesirable (Ariely and 

Lowenstein, 2006). The strength of motivational reprioritization should depend partly on 

the intensity of the emotion, with more intense sexual arousal leading to more dramatic 

reprioritization.  

Sexual arousal should calibrate the extent of motivational shifts in response to 

cues that ancestrally were reliably predictive of the relative costs and benefits of pursuing 

a particular sexual goal. Sexual arousal should have a strong impact on motivational 

priorities when a potential partner is of high mate value, the likelihood of a successful 

mating is high, the temporal proximity to sexual consummation is close, and the costs of 

pursuing such an opportunity are low. Because the costs of a missed sexual opportunity 

are typically greater for men than for women (Symons, 1979; Trivers, 1972), 

motivational shifting should be stronger, on average, for men than for women, with 

notable exceptions such as a rare opportunity for sex with a partner of unusually high 

status (Greiling & Buss, 2000) or unusually good genes (Gangestad & Thornhill, 2008).  

 Sexual Information-Gathering Adaptations. Sexual arousal should activate a 

search for information relevant to the costs and benefits of pursuing a potential mate. 

Such mechanisms may seek information on a potential mate’s relationship status and 

sexual receptivity, as well as the presence or absence of mating rivals. We expect 

information-gathering programs to seek data about the potential partner’s preferred 

mating strategy, personality, and values and interests.  
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The information sought and the way in which it is used will differ across 

individuals and contexts, and this may be predictable in advance. For example, men who 

are interested in mate poaching (Schmitt & Buss, 2001) may seek information about a 

mated woman’s sexual fidelity. More monogamous individuals may refrain from 

searching for this information. More broadly, this framework calls attention to 

information-gathering mechanisms as key components of evolved mating strategies.  

 Imposed Conceptual Frameworks And Sexual Categorization. Emotions may 

regulate conceptual frameworks, compelling division of the world into categories 

relevant for solving the adaptive problem at hand. We propose that sexual arousal alters 

conceptual frameworks, temporarily categorizing members of the opposite sex as 

mateable or un-mateable, and members of the same sex as rivals, nonrivals, protectors, or 

enablers (“wingmen” and “wingwomen”). 

 Sexual Memory. Sexual arousal may regulate memory, encoding the physical 

features of desirable mates and the circumstances that led to mating success. When 

accompanied by long-term mating intentions, sexual arousal should strengthen encoding 

of many types of information about the desired other, including personal details revealed 

in the process of courtship. This information can be useful in courtship and valuable in 

conveying commitment intent.   

Memory effects should show sex-differentiated design features. Circumstantial 

evidence for this hypothesis comes from recent studies of sexual regret. Men recalled and 

regretted more acts of sexual omission; women recalled and regretted acts of sexual 

comission with inappropriate partners (e.g., men who were unattractive or uninterested in 

commitment; Galperin et al., 2013). Negatively valenced memories presumably provide 

guidance about what to do in the present and future, and these sex differences in regret 

should influence men and women’s sexual decision-making.  

 Sexual Learning. We propose that sexual arousal guides learning to facilitate 

intercourse. In most species, frequent copulation and sensitivity to sexual opportunities 
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pays greater fitness dividends to males than females. Consequently, males should learn to 

associate environmental cues linked with copulatory opportunity more easily and more 

rapidly than females. Evidence confirms this prediction – Japanese quail exhibit 

conditioned sexual arousal to cues previously associated with copulatory opportunity, an 

effect that is stronger among males than females (Crawford, Holloway, & Domjan, 

1993). Male quail even respond sexually to arbitrary stimuli – such as artificial bright 

orange feathers – that were previously associated with copulatory opportunity in 

experiments (Domjan, O’Vary, & Greene, 1988). Humans and rats show similar sexual 

conditioning effects, and these are typically weaker or absent in females (Crawford et al., 

1993; Pfaus, Kippin, & Centeno, 2001).   

 The human male combination of low sexual arousal thresholds and adaptively 

biased sexual learning mechanisms may partly explain the greater prevalence of sexual 

fetishism among males than females (Laws & Marshall, 1990; O’Donohue & Plaud, 

1994). Evidence shows that paired associations of erotic stimuli with colored squares or 

women’s boots can lead men to become sexually aroused in response to the squares or 

boots alone (McConaghy, 1974; Rachman & Hodgson, 1968). We are not, of course, 

claiming that these fetishes are adaptations; they are likely functionless byproducts of the 

male combination of easy-to-cross thresholds of sexual arousal and adaptively biased 

sexual learning. In sum, an evolutionary psychological perspective on sexual arousal 

points to the importance of sex-differentiated learning mechanisms and reveals a pattern 

of greater male sensitivity to copulatory opportunity and cues associated with sex.  

 Specialized Sexual Inference Mechanisms. We hypothesize that sexual arousal 

activates the sexual overperception bias, the adaptive male tendency to overestimate the 

sexual interest of women displaying ambiguous cues such as a smile (Abbey, 1982; 

Abbey & Melby, 1986; Haselton & Buss, 2000; Haselton & Nettle, 2006). By activating 

the overperception bias, sexual arousal presumably motivates approach, minimizes 

missed opportunities, and may even transform an initially uninterested woman into an 

interested one (Haselton & Buss, 2009). Circumstantial support for this hypothesis comes 
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from the experimental finding that physically attractive women, known to preferentially 

activate men’s sexual arousal, are especially likely to evoke men’s sexual over-perception 

bias (Perilloux, Easton, & Buss, 2012). 

The commitment skepticism bias refers to women’s tendency to underestimate the 

commitment intent of potential mates (Haselton & Buss, 2000; Haselton & Nettle, 2006). 

Commitment skepticism evolved because of a large cost asymmetry in the types of error 

a woman could make when inferring a man’s commitment intent: underestimating 

commitment may result in wasted time, but overestimating commitment can lead to 

deception and exploitation. The latter error can impose the severe fitness costs associated 

with being impregnated and left to rear offspring without the provisioning of a committed 

mate. Counter-intuitively, because the men who are most sexually attractive to women 

are also the men who are most unfaithful and least likely to commit (Buss, 2003; 

Gangestad & Thornhill, 2008), sexual arousal may initially amplify the commitment 

skepticism bias—a testable prediction that awaits future research.  

 The Orgasmic Dissolution Hypothesis. Orgasm is an important part of the sexual 

and emotional lives of both sexes. Among men, orgasm is necessary for conception and 

indicates the end of the primary adaptive problem that sexual arousal is designed to solve. 

The same is not true of orgasm in women.  

Consequently, this event should have sex-differentiated effects on sexual arousal. 

Among men, but not women, orgasm should lead to a dramatic and precipitous decline in 

arousal. And because sexual arousal coordinates the mechanisms discussed above, 

orgasm should suddenly terminate these coordinating effects – but again only among 

men.  

 We call this the orgasmic dissolution hypothesis because in males, orgasm 

suddenly “dissolves” the coordination effects of sexual arousal. This hypothesis predicts 

that orgasm should have the following sudden effects for men but not women: 
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Prediction 1: Reverse the narrowing of attentional focus, broadening it back out again  

Prediction 2: Cause memories of other duties and responsibilities to become accessible 

again 

Prediction 3: Reorder priorities so that previously suppressed motivations to eat, further 

one’s career, or avoid pathogens come online again 

Prediction 4: Deactivate specialized inference mechanisms activated by sexual arousal 

(e.g., the sexual overperception bias) 

Prediction 5: Deactivate sexual categorization (e.g., enablers vs. obstacles) 

Prediction 6: Down-regulate information-gathering mechanisms geared toward 

intercourse 

Prediction 7: Previously suppressed physiological processes can come online again (e.g., 

digestion, cell repair) 

Prediction 8: Previously suppressed emotions can be reactivated (e.g., disgust, worry) 

 These effects must come after orgasm, not before – an example of the 

concatenation problem. We expect these effects to be strikingly sex-differentiated: 

Among men, they should be profound and near immediate. Among women, they should 

be weaker and more gradual, and in some cases entirely absent.   

 These predictions can be tested experimentally. Participants can complete 

psychological assessments while stimulating themselves sexually (e.g., Strassberg, 

Mahoney, Schaugaard, & Hale, 1990). This can be done at progressive stages of arousal 

leading up to orgasm and immediately thereafter. The orgasmic dissolution hypothesis 

proposes that men, much more than women, will show a sudden and profound shift from 

pre-orgasm to post-orgasm on psychological mechanisms ranging from motivational 

priorities to categorization to attention. 
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 Context-Dependent Effects Of Orgasm. Orgasmic dissolution should be context-

dependent. Men pursuing long-term mating are interested in forging or maintaining a 

committed relationship that persists over time. For them, sexual intercourse solves more 

than just the problem of conception; it also contributes to the solution of adaptive 

problems related to satisfying one’s mate and forming a stable bond together. The 

“dissolving” effects of orgasm should therefore be less dramatic for men seeking 

commitment. These men may experience a more gradual return to baseline after orgasm. 

Committed men may also see sexual arousal give way to a positive emotion such as 

affection, whereas men oriented toward short-term mating appear more likely to 

experience a negative affective shift after orgasm (see Haselton & Buss, 2001).1  

The Science of Testing Evolution-Based Emotion Hypotheses  

The collection of hypotheses generated by this framework raises the question of 

how to best test hypotheses and interpret results. The answer depends on the level at 

which the question is posed. We have presented ideas at three different levels in the 

hierarchical structure of evolutionary psychology (Buss, 1995): a) the “middle-level” 

theory of emotions as superordinate mechanisms, b) broad hypotheses about the function 

of each emotion, and c) numerous specific hypotheses about the effects of each emotion 

on a variety of programs in the mind and body.  

 The last of these three levels is the most straightforward. Specific hypotheses 

about the effects of a given emotion on memory or attention are used to generate 

predictions, which are tested in empirical studies. The results are used to interpret the 

truth or falsity of the hypothesis in the standard scientific manner. If a single hypothesis 

generates multiple predictions, some may be verified and others falsified. The hypothesis, 

like all hypotheses in psychology, must be evaluated according to the cumulative weight 

of the evidence.  

 Broad hypotheses and middle-level theories are evaluated in much the same way, 

but two additional points are worth mentioning. First, a hypothesis at a particular level of 
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the hierarchy is evaluated on the basis of the empirical harvest it yields at more specific 

levels. For example, the broad hypothesis that disgust coordinates programs in the service 

of avoiding infection must be evaluated on the basis of the specific hypotheses it yields 

about physiology, memory, attention, and other processes. Evidence against the memory 

hypotheses may falsify those memory hypotheses, but does not immediately falsify the 

broad disgust hypothesis. Instead, this broad hypothesis is falsified when the cumulative 

evidence weighs against the multiple specific hypotheses it yields. The same principle 

applies to the middle-level theory of the emotions as superordinate mechanisms. The 

theory of emotions as superordinate mechanisms is best evaluated in light of all the broad 

hypotheses that fall under its umbrella: disgust, anger, love, sexual arousal, happiness, 

gratitude, and so on.  

 Second, there is no single, definitive evolutionary hypothesis for the effects of 

disgust on memory, or for the effects of happiness on information gathering, or for 

anything else. There are usually multiple, competing evolutionary hypotheses for the 

same phenomenon (e.g., Buss, 1995; Symons, 1979; Tinbergen, 1963). A broad 

hypothesis, such as the idea that disgust coordinates programs in the service of avoiding 

infection, can be used to generate multiple competing specific hypotheses about how 

disgust regulates memory. The specific hypotheses we propose in this paper are by no 

means the only viable evolutionary hypotheses.  

The existence of competing evolutionary hypotheses cautions strongly against 

assuming a particular hypothesis to be “the” evolutionary hypothesis, and then equating 

the verification or falsification of that particular hypothesis with the verification or 

falsification of the entire theory on which it is based.  

The Role of the Emotions in Conflict and Manipulation 

 Conflict and manipulation are ripe but previously neglected areas in emotions 

research. The fact that different individuals have different fitness interests suggests that 
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social conflict will be ubiquitous. We expect the emotions to play a crucial role in these 

battlegrounds.  

 Animal signals are best conceptualized as adaptations designed to influence and 

manipulate other organisms, rather than as purely veridical messages (Dawkins & Krebs, 

1978; Krebs & Dawkins, 1984). Emotions can be used to influence or manipulate others 

in at least two ways: a) exploitatively inducing an emotion and b) communicating false 

emotions. A wide array of emotions may be amenable to such tactics, but here we 

consider guilt, anger, and empathy as examples.  

The more valuable another individual is to oneself, the more weight one places on 

that person’s welfare. This relative weighting of another individual’s welfare to one’s 

own is called a welfare tradeoff ratio. This internal regulatory variable is hypothesized to 

play a central role in navigating social relationships. It is also hypothesized to be critical 

to “recalibrational” emotions such as guilt, anger, gratitude, and shame (Cosmides & 

Tooby, 2000; Sell, Tooby, & Cosmides, 2009). For example, evidence suggests that one 

evolved function of anger is to induce another individual to recalibrate his welfare 

tradeoff ratio: feeling slighted motivates an angry response designed to impel the slighter 

to recalibrate his welfare tradeoff ratio and treat the victim more favorably in the future 

(Sell et al., 2009).  

Guilt, too, appears to be a recalibrational emotion. Guilt functions to recalibrate 

one’s own welfare tradeoff ratio toward another individual, leading to greater valuation of 

the other individual and better treatment in the future (Tooby & Cosmides, 1990, 2008).  

 Exploitative Induction of Emotions. The existence of guilt suggests the 

possibility of deliberately inducing guilt in order to manipulate someone into 

recalibrating his or her welfare tradeoff ratio. The empirical discovery of guilt induction 

as a mate retention tactic (e.g., “I pretended to be mad so that my husband would feel 

guilty”; Buss, 1988) may be an instance of this form of manipulation. More generally, the 



91 

existence of emotions that function to recalibrate welfare tradeoff ratios renders 

organisms vulnerable to exploitation.  

The evolution of an exploitative strategy, however, selects for coevolved defenses 

against exploitation, and this often results in an antagonistic co-evolutionary arms race 

(Dawkins & Krebs, 1979; Ridley, 1993). Humans likely have mechanisms designed to 

detect and defend against exploitative induction of emotions.  

Exploitative induction of one emotion is sometimes achievable through the 

exaggerated display of another. For example, pity and empathy can be exploitatively 

induced through exaggerated displays of sadness. The very existence of empathy 

mechanisms renders these mechanisms vulnerable to exploitation, leading selection to 

favor the disingenuous amplification of sadness displays (within credible limits). In this 

way, even if an emotion such as sadness initially evolved for non-exploitative purposes, 

selective pressures can drive it to acquire new exploitative functions.  

 Disingenuous Displays of Emotion. Deceptive displays of emotion can be 

effective manipulation devices. For instance, an accused party may mollify his accusers 

by feigning remorse. A false display of guilt conveys that one acknowledges one’s 

culpability, feels remorse, and is in the process of recalibrating one’s welfare tradeoff 

ratio. When the display is believable, this can be a useful, minimal-effort manipulative 

tactic for escaping punishment.  

 Exaggerated displays of anger can also be used for manipulation. In antagonistic 

encounters across the animal kingdom, exaggerated displays of aggression often work as 

successful threats and are used to negotiate social hierarchies (Alcock, 2009; Dawkins, 

1976; Zahavi & Zahavi, 1997). In close relationships, exaggerated displays of anger – for 

example, feigning indignation in response to a transgression – may be a useful tactic to 

induce a relationship partner to place greater weight on one’s welfare.  
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 In sum, an evolutionary psychological approach points to the important role of the 

emotions in conflict. Emotions can be used for manipulation in at least two ways: 

exploitative induction and disingenuous displays. These two may become coupled; for 

example, when exaggerated sadness is used to elicit empathy or exaggerated guilt to 

induce forgiveness. Emotions likely play a critical role in the battlegrounds of conflict 

and social manipulation. 

CONCLUSIONS 

Modern evolutionary psychology provides important conceptual insights into 

human emotions. We described the coordination problem, arguing that adaptive problems 

include a number of different subtasks, each of which requires the activation of a 

different program for its solution. These programs must be smoothly and efficiently 

coordinated, as the effectiveness of one program often depends on the prior activation of 

another (the concatenation problem), and programs sometimes have conflicting outputs 

(the problem of conflicting outputs). The coordination problem can be computationally 

complex. Consequently, we propose that selection has fashioned adaptations whose 

function is to coordinate other mechanisms in the service of solving an adaptive problem. 

These are the emotions. 

We highlight several conceptual contributions of our approach: a) more cogent 

criteria for classifying the emotions, b) an emphasis on information processing in 

addition to outputs, and c) systematic hypothesis generation based on task analyses of 

adaptive problems.  

Emotions can evolve to solve adaptive problems in any domain tributary to 

fitness, many evolved emotions lack recognizable signals, and evolved human emotions 

need not be present in other species to qualify as basic.  

These conceptual revisions enhance classificatory accuracy, lead to the 

identification of a broader array of evolved emotions, and point to a greater role for 
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emotions in psychological functioning than historically envisioned. Our framework also 

highlights many sex-differentiated design features of human emotions, each 

corresponding to sex-differentiated adaptive problems men and women recurrently faced 

over human evolutionary history—features that have been largely absent from prior 

evolutionary theories of the emotions. 

Our illustrations of these principles yielded a series of novel hypotheses about the 

effects of disgust and sexual arousal. Many of these hypotheses are context-specific, such 

as those pertaining to audience effects on the expression of disgust or mating strategy 

effects on orgasmic dissolution.  

Researchers can use this framework to generate novel hypotheses about any 

evolved emotion. Emotions such as guilt, gratitude, envy, jealousy, pride, schadenfreude, 

embarrassment, and curiosity may have evolved to solve a broad array of adaptive 

problems tributary to reproductive success. Such wide-ranging problems include 

hierarchy negotiation, sexual consummation, reputation management, moralistic 

punishment, childrearing, kin-directed altruism, and many others.  

This approach is scientifically fruitful: it broadens the conceptualization of the 

emotions, advances important theoretical principles, generates novel hypotheses, and 

poses new questions. From the vantage point of evolutionary psychology, emotions are 

critical to many domains of life and central to the science of psychology.  
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Notes 

1. The main author (L.A.S.) presents the following faux limerick as a humorous summary 

of the sexual arousal hypothesis and orgasmic dissolution hypothesis: 

Kablam 

Arousal leadeth cognitive programs, 

Spurring passionate and fertile wham-bams 

It coordinates as it whirrs, 

With different ends for his and hers – 

So only one’s done at the big kablam! 
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CHAPTER 6: CONCLUSION 
 

This dissertation has presented four papers on the emotion of disgust, its relation 

to other domains of psychology, and its location within a broader conceptual framework 

on human emotions. This section briefly reviews the key findings before discussing 

experiments that are currently underway to answer questions that have emerged from this 

program of research.  

Our first paper found that sex, stress, and satiation were associated with disgust 

sensitivity. The central results pertained to stress and satiation. We had advanced two 

competing hypotheses, deriving divergent predictions from them in order to pit them 

against one another in discriminative tests. The broad – but not the narrow – 

compensatory prophylaxis hypothesis predicted that stress and satiation would be 

associated with disgust sensitivity. The finding of a relationship between these two 

variables and disgust therefore provided discriminative support for the broad hypothesis. 

This suggests that it is not just reproductive immunosuppression that leads to heightened 

disgust sensitivity - other causes of immunosuppression may also trigger a surge in 

disgust, as might factors unrelated to immune function that nonetheless shift the costs and 

benefits of disease-avoidance behavior.  

In our second paper, we hypothesized that individuals with a stronger proclivity 

for short-term mating would exhibit reduced levels of sexual disgust, thereby facilitating 

the implementation of their preferred mating strategy. In two independent samples, we 

found strong support for this hypothesis: both men and women exhibited the predicted 

association between short-term mating and reduced sexual disgust. This held true after 

removing items of potential overlap between the two instruments. That the central 
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findings replicated nearly perfectly across independent studies, sexes, and versions of the 

instruments is a testament to the robustness and likely veridicality of these results. 

In our third paper, we investigated the relationship between disgust and food 

neophobia, finding the first solid empirical evidence for the longstanding assumption that 

disgust sensitivity predicts food neophobia. We also found an interesting but unpredicted 

relationship between food neophobia and mating strategy and proposed a novel 

hypothesis to explain it: the food-neophilia-as-mating-display hypothesis. We are 

currently testing this hypothesis in experiments described in further detail later in this 

chapter. 

In our fourth paper, we took a broader view, putting forth an evolutionary 

framework on human emotions that encompasses disgust and a range of other emotions. 

In this work, we suggested conceptual revisions to existing evolutionary accounts of 

emotion, provided an alternative theoretical framework for emotion, and generated novel 

testable hypotheses for disgust and sexual arousal. More broadly, we provided a 

conceptual framework and hypothesis-generation method that evolutionarily minded 

researchers can use to systematically investigate any putative evolved emotion. 

Collectively, these papers begin to build bridges between the emotion of disgust 

and other domains of psychology, facilitating the integration of areas of psychological 

inquiry traditionally housed in different subdisciplines. This work also presents a broader 

picture of human emotions that may be useful in spurring new discoveries, and holds 

applied potential in fields such as hygiene and disease-avoidance behavior, nutrition and 

food behavior, and health psychology.  

EXPERIMENTS CURRENTLY UNDERWAY 

 A number of questions have arisen as natural extensions of the studies reported in 

this dissertation. These questions pertain to human mating, food neophobia, and disgust 

methodology.  
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 In our work on the relationship between disgust and human mating, we proposed 

and found support for the hypothesis that mating strategy predicts sexual disgust. If this is 

hypothesis is correct, two interesting causal questions present themselves. First, do 

lifespan shifts in mating strategy cause corresponding shifts in sexual disgust? It would 

be informative to conduct longitudinal studies investigating whether such shifts in mating 

strategy (associated with aging, relationship formation, the onset of parenthood, and 

relationship dissolution) are accompanied by concomitant shifts in sexual disgust, as 

implied by our hypothesis. Second, we can ask the reverse causal question: if reduced 

levels of sexual disgust are needed to implement a short-term mating strategy, would 

raising people’s levels of sexual disgust temporarily affect their mating strategy? We are 

conducting experiments to address the latter question by inducing various types of disgust 

in participants and observing whether their mating inclinations shift in the hypothesized 

direction.   

In our work on disgust and food neophobia, we found evidence that disgust 

sensitivity predicts food neophobia. This suggests that inducing disgust experimentally 

should result in heightened food neophobia – a finding that would provide convergent 

evidence for the disgust-food neophobia link. This experiment is underway, and we are 

planning to extend it by adding mating primes and audiences of varying composition to 

test the secondary food-neophilia-as-mating-display hypothesis. 

 I have also recently become interested in methodological questions in disgust 

research. The disgust literature makes use of visual, olfactory-gustatory, tactile, and text-

based induction methods, but there is no principled way of choosing between these 

methods and no empirical studies addressing the issue. As a result, the choice is often 

arbitrary or based on convenience or personal preference. In a set of experiments that is 

currently underway, I am investigating potential differences between these methods by 

employing three different methods in different conditions: visual, olfactory, and textual 

disgust. In these experiments, I hope to uncover differences in the nature and 

effectiveness of these different methods of inducing this emotion.
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FUTURE DIRECTIONS 

Auditory Disgust 

 I have recently developed an interest in launching the first scientific investigation 

of what I refer to as “auditory disgust”. Extant disgust literature is almost entirely lacking 

an investigation of which sounds, if any, humans find disgusting (for exceptions, see 

Cox, 2008; Seidel & Prinz, 2013) – a research gap that I think needs to be filled. I am 

interested in discovering which sounds trigger disgust and whether the processing of 

these sounds is affected by theoretically relevant contextual variables such as audience 

presence and ambient darkness. I envision this line of research investigating which 

auditory inputs are processed by disgust mechanisms and whether inputs from different 

perceptual modalities are processed differently – questions that have yet to be asked, and 

whose answers may help begin to illuminate the information-processing structure of 

disgust mechanisms.  

Information-Processing Structure  

What is the computational architecture of disgust-producing mechanisms? An 

evolutionary approach points to the centrality of all three stages of information 

processing: inputs, algorithmic structure, and outputs. Over the next several years, I aim 

to address all three questions and move toward a more comprehensive understanding of 

disgust – and later of other emotions as well. Thus far, disgust’s algorithmic structure has 

received the least attention of the three, so I am especially interested in this stage of 

information processing. What computational procedures does this mechanism use to rank, 

weight, and integrate cues to produce its outputs? The information-processing structure of 

disgust mechanisms is a critical component of a comprehensive science of the emotions, 

and is an important part of my vision for this developing program of research. 
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Judgment and Decision-Making 

The role of emotions in judgment and decision-making is a vibrant area of 

research in cognition, emotion, and applied areas of psychology (Bechara, 2003; Han, 

Lerner, & Keltner, 2007; Loewenstein & Lerner, 2003; Peters, Västfjäll, Gärling, & 

Slovic, 2006; Schwarz, 2000). Studies investigating the importance of affect in decision-

making have yielded influential theoretical frameworks (e.g., Bechara, Damasio, & 

Damasio, 2000; Damasio, 1996) as well as specific empirical findings regarding the 

impact of emotions such as anger (Lerner & Tiedens, 2006), sadness (Raghunathan & 

Pham, 1999), anxiety (Raghunathan & Pham, 1999), and happiness (Isen, 2001; Isen & 

Means, 1983). A few studies have investigated the influence of disgust on decision-

making, but this has been largely limited to the area of consumer research (Han & Lerner, 

2007; Lerner, Small, & Loewenstein, 2004; Morales & Fitzsimons, 2007), and disgust 

remains one of the lesser-studied emotions in judgment and decision-making. One study 

contains a tantalizing hint that mock juries who view disgusting images during a court 

case are more likely to be convinced by the prosecution’s inculpatory evidence and 

consequently more likely to find the defendant guilty (Bright & Goodman-Delahunty, 

2006). Such investigations, however, are typically not informed by evolutionary theory, 

and are often silent on the theoretically important distinctions between different decision-

making domains. Evolutionary considerations suggest that the theoretical relevance and 

practical impact of disgust on decision-making will depend heavily on domain (consider, 

for example, the difference between decision-making domains such as punishment and 

retribution, food behavior, future discounting, consumer preferences, and sexual 

decision-making). I am interested in launching an evolutionarily informed line of 

research that investigates the impact of disgust on decision-making in a variety of 

different domains of psychology. 

CONCLUDING REMARKS 
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 I see this as an enduring, multi-year research program that aims to a) uncover the 

relevance of disgust to a variety of different areas of psychology, b) play a part in 

connecting the different subdisciplines of our field, and c) generate useful potential 

applications in areas such as health psychology, sexual decision-making, and nutrition 

and eating behavior. 

 The research described in this dissertation is the very beginning of that research 

program. Our findings during my tenure as a graduate student at the University of Texas 

have laid the foundation for this bridge-building work by discovering connections 

between disgust on one hand and stress, satiation, human mating, and food neophobia on 

the other. As I continue to develop and enrich my research program over the next several 

years, I hope to corroborate these findings and extend this program to judgment and 

decision-making, methodological questions, auditory disgust, and an investigation of the 

information-processing structure of disgust mechanisms. 

 Finally, this research program also seeks to make important contributions to the 

science of emotions as a whole. The evolutionary framework we provide has the 

desirable quality of offering a clear, systematic way to generate novel, testable 

hypotheses for any evolved emotion. It may therefore hold the promise of spurring many 

new empirical discoveries. I hope it points emotions researchers toward important but 

previously neglected components of our evolved emotional architecture, and contributes 

to the continued integration of emotions research with cognition, individual differences, 

and social psychology. These are small but important steps on the path to a truly 

integrated psychological science.  
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APPENDICES  
 

 



102 

 

APPENDIX A – DISGUST SCALE REVISED (DS-R) 

Instructions: Please indicate how much you agree with each of the following statements. 
 
 Strongly 

disagree 
Mildly 
disagree 

Neither agree 
nor disagree 

Mildly agree Strongly 
agree 

I might be willing to try eating 
monkey meat, under some 
circumstances. 
 

          

It would bother me to be in a science 
class, and to see a human hand 
preserved in a jar. 
 

          

It bothers me to hear someone clear 
a throat full of mucous. 
 

          

I never let any part of my body 
touch the toilet seat in public 
restrooms. 
 

          

I would go out of my way to avoid 
walking through a graveyard. 
 

          

Seeing a cockroach in someone 
else's house doesn't bother me. 
 

          

It would bother me tremendously to 
touch a dead body. 
 

          

If I see someone vomit, it makes me 
sick to my stomach. 
 

          

I probably would not go to my 
favorite restaurant if I found out that 
the cook had a cold. 
 

          

It would not upset me at all to watch 
a person with a glass eye take the 
eye out of the socket. 
 

          

It would bother me to see a rat run 
across my path in a park. 
 

          

I would rather eat a piece of fruit 
than a piece of paper. 
 

          

Even if I was hungry, I would not 
drink a bowl of my favorite soup if it 
had been stirred by a used but 
thoroughly washed flyswatter. 
 

          

It would bother me to sleep in a nice 
hotel room if I knew that a man had 
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died of a heart attack in that room 
the night before. 
 
How disgusting would you find each of the following experiences? 
 
 Not disgusting 

at all 
Slightly 
disgusting 

Moderately 
disgusting 

Very 
disgusting 

Extremely 
disgusting 

You see maggots on a piece of 
meat in an outdoor garbage 
pail. 
 

          

You see a person eating an 
apple with a knife and fork. 
 

          

While you are walking through 
a tunnel under a railroad track, 
you smell urine. 
 

          

You take a sip of soda, and then 
realize that you drank from the 
glass that an acquaintance of 
yours had been drinking from. 
 

          

Your friend's pet cat dies, and 
you have to pick up the dead 
body with your bare hands. 
 

          

You see someone put ketchup 
on vanilla ice cream, and eat it. 
 

          

You see a man with his 
intestines exposed after an 
accident. 
 

          

You discover that a friend of 
yours changes underwear only 
once a week. 
 

          

A friend offers you a piece of 
chocolate shaped like dog doo. 
 

          

You accidentally touch the 
ashes of a person who has been 
cremated. 

          

 
You are about to drink a glass 
of milk when you smell that it 
is spoiled. 
 

          

As part of a sex education 
class, you are required to inflate 
a new unlubricated condom, 
using your mouth. 
 

          

You are walking barefoot on 
concrete, and you step on an 
earthworm. 
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APPENDIX B – THREE DOMAIN DISGUST SCALE (TDDS) 

 

The following items describe a variety of concepts. Please rate how disgusting you find the concepts 
described in the items, where 0 means that you do not find the concept disgusting at all, and 6 means that 
you find the concept extremely disgusting. 

 not at all 
disgusting 
0 1 2 3 4 5 

extremely 
disgusting 
6 

Shoplifting a candy bar 
from a convenience 
store 

              

Hearing two strangers 
having sex 

              

Stepping on dog poop               
Stealing from a 
neighbor 

              

Performing oral sex               
Sitting next to someone 
who has red sores on 
their arm 

              

A student cheating to 
get good grades 

              

Watching a 
pornographic video 

              

Shaking hands with a 
stranger who has sweaty 
palms 

              

Deceiving a friend               
Finding out that 
someone you don't like 
has sexual fantasies 
about you 

              

Seeing some mold on 
old leftovers in your 
refrigerator 

              

Forging someone's 
signature on a legal 
document 

              

Bringing someone you 
just met back to your 
room to have sex 

              

Standing close to a 
person who has body 
odor 
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 Not at all 
disgusting 
0 1 2 3 4 5 

Extremely 
disgusting 
6 

Cutting to the front of a 
line to purchase the last 
few tickets to a show 

              

A stranger of the 
opposite sex 
intentionally rubbing 
your thigh in an 
elevator 

              

Seeing a cockroach run 
across the floor 

              

Intentionally lying 
during a business 
transaction 

              

Having anal sex with 
someone of the opposite 
sex 

              

Accidentally touching a 
person's bloody cut 
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APPENDIX C – REVISED SOCIOSEXUAL ORIENTATION INVENTORY (SOI-R) 

 
Please respond honestly to the following questions: 
 0 1 2 3 4 5-6 7-9 10-19 20 or 

more 
With how many 
different partners 
have you had sex 
within the last 12 
months? 

                  

With how many 
different partners 
have you had 
sexual intercourse 
on one and only 
one occasion? 

                  

With how many 
different partners 
have you had 
sexual intercourse 
without having an 
interest in a long-
term committed 
relationship with 
this person? 
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Please respond honestly to the following questions: 

 

strongly 
disagree  

1 2 3 4 5 6 7 8 

strongly 
agree 

9 
Sex without love 
is OK.                   

I can imagine 
myself being 
comfortable and 
enjoying "casual" 
sex with different 
partners. 

                  

I do not want to 
have sex with a 
person until I am 
sure that we will 
have a long-term, 
serious 
relationship. 
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Please respond honestly to the following questions: 
 
 Never Very 

seldom 
About 
once 
every 
two or 
three 
months 

About 
once a 
month 

About 
once 
every 
two 
weeks 

About 
once a 
week 

Several 
times 
per 
week 

Nearly 
every 
day 

At 
least 
once 
a day 

How often do 
you have 
fantasies about 
having sex with 
someone with 
whom you do not 
have a 
committed 
romantic 
relationship? 
 
 

                  

How often do 
you experience 
sexual arousal 
when you are in 
contact with 
someone with 
whom you do not 
have a 
committed 
romantic 
relationship? 
 
 

                  

In everyday life, 
how often do you 
have 
spontaneous 
fantasies about 
having sex with 
someone you 
have just met? 
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APPENDIX D – PHYSICAL ATTRACTIVENESS (IPIP) 

 

Please respond honestly to the following questions: 
 
 Very 

inaccurate 
Moderately 
inaccurate 

Neither 
accurate nor 
inaccurate 

Moderately 
accurate 

Very 
accurate 

I am 
considered 
attractive by 
others. 
 

          

I attract 
attention from 
the opposite 
sex. 
 

          

I have a 
pleasing 
physique. 
 

          

I like to look at 
my body. 
 

          

I like to look at 
myself in the 
mirror. 
 

          

I like to show 
off my body. 
 

          

I don't 
consider 
myself 
attractive. 
 

          

I dislike 
looking at 
myself in the 
mirror. 
 

          

I dislike 
looking at my 
body. 
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APPENDIX E – FOOD NEOPHOBIA SCALE (FNS) 

 

For the following items, please read each statement carefully and decide which rating most accurately 

reflects your opinion.  Indicate your choice by selecting the appropriate answer. 

 Disagree 
Strongly 

Disagree 
Somewhat 

Disagree 
Slightly 

Neither 
Agree 
nor 
Disagree 

Agree 
Slightly 

Agree 
Somewhat 

Agree 
Strongly 

I am constantly 
sampling new and 
different foods. 

              

I don’t trust new 
foods. 

              

If I don’t know 
what is in a food, I 
won’t try it. 

              

I like foods from 
different 
countries. 

              

Ethnic food looks 
too weird to eat. 

              

At dinner parties, I 
will try a new 
food. 

              

I am afraid to eat 
things I have 
never had before. 

              

I am very 
particular about 
the foods I will 
eat. 

              

I will eat almost 
anything. 

              

I like to try new 
ethnic restaurants. 

              

 



111 

REFERENCES 
Abbey, A. (1982). Sex differences in attributions for friendly behavior: Do males 

misperceive females' friendliness? Journal of Personality and Social 

Psychology, 42(5), 830- 838. 

Abbey, A., & Melby, C. (1986). The effects of nonverbal cues on gender differences in 

perceptions of sexual intent. Sex Roles, 15(5-6), 283-298. 

Al-Shawaf, L. Conroy-Beam, D., Asao, K., & Buss, D. M. (in press). Human emotions: 

An evolutionary psychological perspective. Emotion Review. 

Al-Shawaf, L., & Lewis, D. M. G. (2013). Exposed intestines and contaminated cooks: 

Sex, stress, & satiation predict disgust sensitivity. Personality and Individual 

Differences, 54(6), 698-702. http://dx.doi.org/10.1016/j.paid.2012.11.016. 

Al-Shawaf, L., Lewis, D. M. G., & Buss, D. M. (in press). Disgust and mating strategy. 

Evolution and Human Behavior. 

Alcock, J. (2009). Animal behavior: An evolutionary approach. Sunderland, MA: Sinauer 

Associates.   

Allen-Hornblower, E. (2014, June). Moral disgust in Sophocles’ Philoctetes. In 

D.Lateiner & D. Spatharas (Chairs), Disgust in Greek and Roman 

Literature, History, and Art. Symposium conducted at the Celtic Conference in 

Classics, Edinburgh, Scotland.  

Alley, T. R., & Potter, K. A. (2011). Food neophobia and sensation seeking. In V. R. 

Preedy, R. R. Watson  & C. R. Martin (eds.), Handbook of Behavior, Food and 

Nutrition (pp. 707- 724). New York: Springer. 

Alley, T. R., Willet, K. A., & Muth, E. R. (2006). Motion sickness history, food 

neophobia, and sensation seeking. Perceptual and Motor Skills, 102(3), 683–690. 

Andrews, P. W., Gangestad, S. W., Miller, G. F., Haselton, M. G., Thornhill, R., & 

Neale, M. C. (2008). Sex differences in detecting sexual infidelity: Results of a 



112 

maximum likelihood method for analyzing the sensitivity of sex differences to 

underreporting. Human Nature, 19, 347-373. 

Angyal, A. (1941). Disgust and related aversions. The Journal of Abnormal and Social 

Psychology, 36(3), 393-412. doi:10.1037/h0058254 

Archer, T., & Sjödén, P. O. (1979). Neophobia in taste-aversion conditioning: Individual 

differences and effects of contextual changes. Physiological Psychology, 7(4), 

364-369. 

Ariely, D., & Loewenstein, G. (2006). The heat of the moment: The effect of sexual 

arousal on sexual decision making. Journal of Behavioral Decision 

Making, 19(2), 87-98. 

Arnetz, B. B., Wasserman, J., Petrini, B., Brenner, S. O., Levi, L., Eneroth, P., et al. 

(1987). Immune function in unemployed women. Psychosomatic Medicine, 49(1), 

3-12.  

Barnett, S. A. (1958). An analysis of social behaviour in wild rats. Proceedings of the 

Zoological Society of London, 130(1), 107-152.  

Bechara, A. (2003). Risky business: Emotion, decision-making, and addiction. Journal of 

Gambling Studies, 19(1), 23-51. 

Bechara, A., Damasio, H., & Damasio, A. R. (2000). Emotion, decision making and the 

orbitofrontal cortex. Cerebral Cortex, 10(3), 295-307. 

Behringer, D. C., Butler, M. J., & Shields, J. D. (2006). Ecology: Avoidance of disease 

by social lobsters. Nature, 441(7092), 421-421. 

Bennett, G. F. (1969). Boophilus microplus (acarina: ixodidae): Experimental infestations 

on cattle restrained from grooming. Experimental Parasitology, 26(3), 323-328. 



113 

Birch, L. L. (1999). Development of food preferences. Annual Review of Nutrition, 19(1), 

41-62. 

Björklund, F., & Hursti, T. J. (2004). A Swedish translation and validation of the Disgust 

Scale: A measure of disgust sensitivity. Scandinavian Journal of 

Psychology, 45(4), 279-284. 

Bolles, R. C. (1960). Grooming behavior in the rat. Journal of Comparative and 

Physiological Psychology, 53, 306-310. 

Borg, C., & de Jong, P. J. (2012). Feelings of disgust and disgust-induced avoidance 

weaken following induced sexual arousal in women. PloS ONE, 7(9), e44111. 

doi:10.1371/journal.pone.0044111. 

Bracha, H. S. (2004). Freeze, flight, fight, fright, faint: Adaptationist perspectives on the 

acute stress response spectrum. CNS Spectrums, 9(9), 679-685. 

Bradbury, J. W., & Vehrencamp, S. L. (1998). Principles of animal communication. 

Behavioral Ecology, 12, 283-286. 

Bright, D. A., & Goodman-Delahunty, J. (2006). Gruesome evidence and emotion: 

Anger, blame, and jury decision-making. Law and Human Behavior, 30(2), 183-

202. 

Buchenauer, D., Luft, C., & Grauvogl, A. (1982). Investigations on the eliminative 

behaviour of piglets. Applied Animal Ethology, 9(2), 153-164. 

Buss, D. M. (1988). From vigilance to violence: Tactics of mate retention in American 

undergraduates. Ethology and Sociobiology, 9(5), 291-317. 

Buss, D. M. (1989). Sex differences in human mate preferences: Evolutionary hypotheses 

tested in 37 cultures. Behavioral & Brain Sciences, 12, 1–49. 

Buss, D. M. (1995). Evolutionary psychology: A new paradigm for psychological 

science. Psychological Inquiry, 6(1), 1-30. 



114 

Buss, D. M. (2000). The dangerous passion: Why jealousy is as essential as love and sex. 

New York: Simon and Schuster. 

Buss, D. M. (2003). The evolution of desire: Strategies of human mating. New York: 

Basic Books. 

Buss, D. M. (2012). Evolutionary psychology: The new science of the mind, 4th Edition. 

Boston: Allyn & Bacon.  

Buss, D. M. (2013). Sexual jealousy. Psychological Topics, 22, 155-182. 

Buss, D. M. (in press). Evolutionary criteria for considering an emotion 

‘basic’: Jealousy as an illustration. Emotion Review. 

Buss, D. M., & Dedden, L. A. (1990). Derogation of competitors. Journal of Social and 

Personal Relationships, 7(3), 395-422. 

Buss, D. M., & Schmitt, D. P. (1993). Sexual Strategies Theory: An evolutionary 

perspective on human mating. Psychological Review, 100, 204-232. 

Buss, D. M., & Schmitt, D. P. (1993). Sexual strategies theory: An evolutionary 

perspective on human mating. Psychological Review, 100(2), 204-232. 

Buss, D. M., Larsen, R. J., Westen, D., & Semmelroth, J. (1992). Sex differences in 

jealousy: Evolution, physiology, and psychology. Psychological Science, 3, 251-

255. 

Byrnes, J. P., Miller, D. C., & Schafer, W. D. (1999). Gender differences in risk taking: A 

meta-analysis. Psychological Bulletin, 125(3), 367-383. 

Cashdan, E. (1998). Adaptiveness of food learning and food aversions in children. Social 

Science Information, 37(4), 613-632. 

Chapman, H. A., Kim, D. A., Susskind, J. M., & Anderson, A. K. (2009). In bad taste: 

Evidence for the oral origins of moral disgust. Science, 323(5918), 1222-1226. 



115 

Chenhall, R. H. (2003). Management control systems design within its organizational 

context: Findings from contingency-based research and directions for the future. 

Accounting, Organizations and Society, 28(2), 127-168. 

Clark, A. P. (2004). Self-perceived attractiveness and masculinization predict women's 

sociosexuality. Evolution and Human Behavior, 25(2), 113-124. 

Clark, L., & Mason, J. R. (1985). Use of nest material as insecticidal and anti-pathogenic 

agents by the European starling. Oecologia, 67(2), 169-176. 

Cohen, S., & Williamson, G. (1991). Stress and infectious disease in humans. 

Psychological Bulletin, 109, 5-24. http://dx.doi.org/10.1037/0033-2909.109.1.5. 

Confer, J. C., Easton, J. A., Fleischman, D. S., Goetz, C. D., Lewis, D. M., Perilloux, C., 

& Buss, D. M. (2010). Evolutionary psychology: Controversies, questions, 

prospects, and limitations. American Psychologist, 65, 110-126. 

Copi, I. M., & Cohen, C. (2005). Introduction to Logic (12th ed.). Upper Saddle River, 

NJ: Pearson Prentice Hall. 

Cosmides, L., & Tooby, J. (2000). Evolutionary psychology and the emotions. In M. 

Lewis & J. M. Haviland-Jones (Eds.), Handbook of emotions, 2nd Edition (pp. 

91-115). New York: Guilford. 

Cox, T. J. (2008). Scraping sounds and disgusting noises. Applied Acoustics, 69(12), 

1195–1204. 

Crawford, L. L., Holloway, K. S., & Domjan, M. (1993). The nature of sexual 

reinforcement. Journal of the Experimental Analysis of Behavior, 60(1), 55-66. 

Crofton, H. D. (1958). Nematode parasite populations in sheep on lowland farms. VI. 

Sheep behavior and nematode infections. Parasitology, 48, 251-260.  

Curtis, V. A. (2007). Dirt, disgust and disease: A natural history of hygiene. Journal of 

Epidemiology and Community Health, 61(8), 660-664. 



116 

Curtis, V. A., & Biran, A. (2001). Dirt, disgust and disease: Is hygiene in our genes? 

Perspectives in Biology and Medicine, 44, 17-31. http://dx.doi.org/10.1353/ 

pbm.2001.0001.  

 Curtis, V. A., Aunger, R., & Rabie, T. (2004). Evidence that disgust evolved to protect 

from risk of disease. Proceedings of the Royal Society B: Biological Sciences, 

271, 131-133. http://dx.doi.org/10.1098/rsbl.2003.0144.  

Curtis, V., Cairncross, S., & Yonli, R. (2000). Review: Domestic hygiene and diarrhoea–

pinpointing the problem. Tropical Medicine and International Health, 5(1), 22-

32. 

Curtis, V., de Barra, M., & Aunger, R. (2011). Disgust as an adaptive system for disease 

avoidance behaviour. Philosophical Transactions of the Royal Society B: 

Biological Sciences, 366(1563), 389-401. 

Czaja, J. A. (1975). Food rejection by female rhesus monkeys during the menstrual cycle 

and early pregnancy. Physiology & Behavior, 14, 579-587.  

Dalvit, S. P. (1981). The effect of the menstrual cycle on patterns of food intake. The  

American Journal of Clinical Nutrition, 34(9), 1811-1915. 

Daly, M., & Wilson, M. (1998). The truth about Cinderella: A Darwinian view of 

parental love. New Haven, CT: Yale University Press. 

Damasio, A. R., Everitt, B. J., & Bishop, D. (1996). The somatic marker hypothesis and 

the possible functions of the prefrontal cortex [and discussion]. Philosophical 

Transactions of the Royal Society of London. Series B: Biological 

Sciences, 351(1346), 1413-1420. 

Darwin, C. (1871). The descent of man and selection in relation to sex. London: Murray. 

Darwin, C. (1872/2009). The expression of the emotions in man and animals. London: 

Penguin Classics. 



117 

Dasgupta, N., Desteno, D., Williams, L. A., & Hunsinger, M. (2009). Fanning the flames 

of prejudice: The influence of specific incidental emotions on implicit prejudice. 

Emotion, 9(4), 585-591. 

Davidson, E. H. and Erwin, D. H. (2006). Gene regulatory networks and the evolution of 

animal body plans. Science, 311(5762), 796-800. 

Dawkins, R. (1976). The selfish gene. Oxford: Oxford University Press. 

Dawkins, R. (1999). The extended phenotype: The long reach of the gene. Oxford: 

Oxford University Press.  

Dawkins, R., & Krebs, J. R. (1978). Animal signals: Information or manipulation. In J. R. 

Krebs & N. B. Davies (Eds.), Behavioural ecology: An evolutionary approach, 1st 

Edition (pp. 282–309). Oxford: Blackwell Scientific. 

Dawkins, R., & Krebs, J. R. (1979). Arms races between and within species. Proceedings 

of the Royal Society B, 205(1161), 489-511. 

de Jong, P. J., & Merckelbach, H. (1998). Blood-injection-injury phobia and fear of 

spiders: Domain specific individual differences in disgust sensitivity. Personality 

and Individual Differences, 24, 153-158. http://dx.doi.org/10.1016/S0191- 

8869(97)00178-5.  

de Jong, P. J., van Overveld, M., & Borg, C. (2013). Giving in to arousal or staying stuck 

in disgust? Disgust-based mechanisms in sex and sexual dysfunction. Journal of 

Sex Research, 50(3-4), 247-262. 

DeBruine, L. M., Jones, B. C., Tybur, J. M., Lieberman, D., & Griskevicius, V. (2010). 

Women's preferences for masculinity in male faces are predicted by pathogen 

disgust, but not by moral or sexual disgust. Evolution and Human 

Behavior, 31(1), 69-74. 



118 

DelPriore, D. J., Hill, S. E, & Buss, D. M. (2012). Envy: Functional specificity and sex-

differentiated design features. Personality and Individual Differences, 53, 317-

322. 

Dennett, D. C. (1996). Darwin’s dangerous idea: Evolution and the meanings of life. 

London: Penguin Books. 

Dewsbury, D. E. (1967). A quantitative description of the behavior of rats during 

copulation. Behaviour 29, 154-178. 

Domjan, M., O’Vary, D., & Greene, P. (1988). Conditioning of appetitive and 

consummatory sexual behavior in male Japanese quail. Journal of the 

Experimental Analysis of Behavior, 50(3), 505-519. 

Downes, C. M., Theberge, J. B., & Smith, S. M. (1986). The influence of insects on the 

distribution, microhabitat choice, and behaviour of the Burwash caribou 

herd. Canadian Journal of Zoology, 64(3), 622-629. 

Druschel, B. A., & Sherman, M. F. (1999). Disgust sensitivity as a function of the Big 

Five and gender. Personality and Individual Differences, 26(4), 739-748. 

Duncan, L. A., Schaller, M., & Park, J. H. (2009). Perceived vulnerability to disease: 

Development and validation of a 15-item self-report instrument. Personality and 

Individual Differences, 47, 541-546. http://dx.doi.org/10.1016/j.paid.2009.05.001.  

Ekman, P. (1973). Darwin and facial Expression: A century of research in review. New 

York: Academic Press. 

Ekman, P. (1992). An argument for basic emotions. Cognition and Emotion, 6(3-4), 169-

200. 

Ekman, P. (1993). Facial expression and emotion. American Psychologist, 48(4), 384-

392. http://dx.doi.org/10.1037/0003-066X.48.4.384.  

Ekman, P. (1999). Basic emotions. In T. Dalgleish and M. Power (Eds.), Handbook of 

cognition and emotion (pp. 5-60). Sussex, U.K.: John Wiley & Sons, Ltd. 



119 

Ekman, P., & Cordaro, D. (2011). What is meant by calling emotions basic. Emotion 

Review, 3(4), 364-370. 

Ekman, P., & Friesen, W. V. (1971). Constants across cultures in the face and 

emotion. Journal of Personality and Social Psychology, 17(2), 124-129. 

Ekman, P., & Friesen, W. V. (1986). A new pan-cultural facial expression of 

emotion. Motivation and Emotion, 10(2), 159-168. 

Eskine, K. J., Kacinik, N. A., & Prinz, J. J. (2011). A bad taste in the mouth gustatory 

disgust influences moral judgment. Psychological Science, 22(3), 295-299. 

Eysenck, S., & Zuckerman, M. (1978). The relationship between sensation‐seeking and 

Eysenck's dimensions of personality. British Journal of Psychology, 69(4), 483-

487. 

Fallon, A. E., Rozin, P., & Pliner, P. (1984). The child's conception of food: The 

development of food rejections with special reference to disgust and 

contamination sensitivity. Child Development, 55(2), 566-575. 

Feder, H. M. (1966). Cleaning symbioses in the marine environment. In S. M. Henry 

(Ed.), Symbiosis, (Vol. 1, pp. 327-380). New York: Academic Press. 

Fessler, D. M. T. (2002). Reproductive immunosuppression and diet: An evolutionary 

perspective on pregnancy sickness and meat consumption. Current Anthropology, 

43(1), 19-39. 

Fessler, D. M. T., & Navarrete, C. D. (2003). Meat is good to taboo: Dietary 

proscriptions as a product of the interaction of psychological mechanisms and 

social processes. Journal of Cognition and Culture, 3(1), 1-40. 

Fessler, D. M. T., Eng, S. J., & Navarrete, C. D. (2005). Elevated disgust sensitivity in 

the first trimester: Evidence supporting the compensatory prophylaxis hypothesis. 

Evolution and Human Behavior, 26(4), 344-351. http://dx.doi.org/ 

10.1016/j.evolhumbehav.2004.12.001.  



120 

Fessler, D. M., & Navarrete, C. D. (2003). Domain-specific variation in disgust 

sensitivity across the menstrual cycle. Evolution and Human Behavior, 24(6), 

406-417. 

Fessler, D. M., & Navarrete, C. D. (2005). The effect of age on death disgust: Challenges 

to terror management perspectives. Evolutionary Psychology, 3, 279-296. 

Fessler, D. M., Pillsworth, E. G., & Flamson, T. J. (2004). Angry men and disgusted 

women: An evolutionary approach to the influence of emotions on risk 

taking. Organizational Behavior and Human Decision Processes, 95(1), 107-123. 

Fisher, N. (2014, June). The use of disgust in the Athenian courts. In D. Lateiner & D. 

Spatharas (Chairs), Disgust in Greek and Roman Literature, History, and Art. 

Symposium conducted at the Celtic Conference in Classics, Edinburgh, Scotland.  

Fleischman, D. S. (2014). Women’s disgust adaptations. In V. A. Weekes-Shackelford, & 

T. K. Shackelford (Eds.), Evolutionary Perspectives on Human Sexual 

Psychology and Behavior (pp. 277-296). Springer: New York. 

Fleischman, D. S., & Fessler, D. M. T. (2011). Progesterone's effects on the psychology 

of disease avoidance: Support for the compensatory behavioral prophylaxis 

hypothesis. Hormones and Behavior, 59, 271-275. http://dx.doi.org/10.1016/ 

j.yhbeh.2010.11.014.  

Fleischman, D., Webster, G., Judah, G., De Barra, M., Aunger, R., & Curtis, V. (2011). 

Sensor recorded changes in rates of hand washing with soap in response to the 

media reports of the H1N1 pandemic in Britain. BMJ Open,1(2), e000127. 

Ford, C. S., & Beach, F. A. (1951). Patterns of sexual behavior. New York: Harper. 

Franks, N. R., Hooper, J., Webb, C. & Dornhaus, A. (2005). Tomb evaders: House-

hunting hygiene in ants. Biology Letters, 1(2) 190-192. 



121 

Fridlund, A. J. (1997). The new ethology of human facial expressions. In J. A. Russell & 

J. Fernandez-Dols (Eds.), The psychology of facial expression (pp. 103-129). 

Cambridge: Cambridge University Press. 

 Galperin, A., Haselton, M. G., Frederick, D. A., von Hippel, W., Poore, J. C., Buss, D. 

M., & Gonzaga, G. (2013). Sexual regret: Evidence for evolved sex differences. 

Archives of Sexual Behavior, 42, 1145-1161. 

Gangestad, S. W., & Simpson, J. A. (1990). Toward an evolutionary history of female 

sociosexual variation. Journal of Personality, 58(1), 69-96. 

Gangestad, S. W., & Simpson, J. A. (2000). The evolution of human mating: Trade-offs 

and strategic pluralism. Behavioral and brain sciences, 23(4), 573-587. 

Gangestad, S. W., & Thornhill, R. (1997a). Human sexual selection and developmental 

stability. In J. A. Simpson & D. T. Kenrick (Eds.), Evolutionary personality and 

social psychology (pp. 169–96). Hillsdale, NJ: Erlbaum. 

Gangestad, S. W., & Thornhill, R. (1997b). The evolutionary psychology of extrapair 

sex: The role of fluctuating asymmetry. Evolution and Human Behavior, 18, 69-

88. 

Gangestad, S. W., & Thornhill, R. (2008). Human oestrus. Proceedings of the Royal 

Society B: Biological Sciences, 275(1638), 991-1000. 

Gangestad, S. W., Thornhill, R., & Garver-Apgar, C. E. (2005). Adaptations to 

ovulation. In D. M. Buss (Ed.), The handbook of evolutionary psychology (pp. 

344-371). New York, NY: Wiley. 

Garver-Apgar, C. E., Gangestad, S. W., & Thornhill, R. (2008). Hormonal correlates of 

women's mid-cycle preference for the scent of symmetry. Evolution and Human 

Behavior, 29(4), 223-232. 



122 

Gildersleeve, K., Haselton, M. G., & Fales, M. (2014). Do women’s mate preferences 

change across the ovulatory cycle? A meta-analytic review. Psychological 

Bulletin, 140(5), 1205-1259. 

Glaser, R., & Kiecolt-Glaser, J. K. (2005). Stress-induced immune dysfunction: 

Implications for health. Nature Reviews Immunology, 5(3), 234-251. http:// 

dx.doi.org/10.1038/nri1571.  

Goldberg, L. R., Johnson, J. A., Eber, H. W., Hogan, R., Ashton, M. C., Cloninger, C. R., 

& Gough, H. G. (2006). The international personality item pool and the future of 

public-domain personality measures. Journal of Research in Personality, 40(1), 

84-96. 

Greenberg, R. (1983). The role of neophobia in determining the degree of foraging 

specialization in some migrant warblers. American Naturalist, 122(4), 444–453. 

Greiling, H., & Buss, D. M. (2000). Women's sexual strategies: The hidden dimension of 

extra-pair mating. Personality and Individual Differences, 28(5), 929-963. 

Grimes, B. F. (2002). Ethnologue: Languages of the world, 14th Edition. Summer 

Institute of Linguistics. 

Haidt, J. (2001). The emotional dog and its rational tail: A social intuitionist approach to 

moral judgment. Psychological Review, 108(4), 814-834. 

Haidt, J., & Hersh, M. A. (2001). Sexual morality: The cultures and emotions of 

conservatives and liberals. Journal of Applied Social Psychology, 31(1), 191-221. 

Haidt, J., McCauley, C., & Rozin, P. (1994). Individual differences in sensitivity to 

disgust: A scale sampling seven domains of disgust elicitors. Personality and 

Individual Differences, 16(5), 701-713. http://dx.doi.org/10.1016/0191- 

8869(94)90212-7.  



123 

Haidt, J., McCauley, C., & Rozin, P. (1994). Individual differences in sensitivity to 

disgust: A scale sampling seven domains of disgust elicitors. Personality and 

Individual Differences, 16(5), 701-713. 

Hamilton, W. D. (1964). The genetical evolution of social behaviour. II. Journal of 

Theoretical Biology, 7(1), 17-52. 

Hamilton, W. D. (1967). Extraordinary sex ratios. Science, 156(3774), 477-488. 

Hamilton, W., & Zuk, M. (1982). Heritable true fitness and bright birds: A role for 

parasites? Science, 218, 384–387. 

Han, S., Lerner, J. S., & Keltner, D. (2007). Feelings and consumer decision making: The 

appraisal-tendency framework. Journal of Consumer Psychology, 17(3), 158-168. 

Hart, B. L. (1990). Behavioral adaptations to pathogens and parasites: Five 

strategies. Neuroscience & Biobehavioral Reviews, 14(3), 273-294. 

Hart, B. L., & Powell, K. L. (1990). Antibacterial properties of saliva: Role in maternal 

periparturient grooming and in licking wounds. Physiology & Behavior, 48(3), 

383-386. 

Hart, L. A., & Hart, B. L. (1988). Autogrooming and Social Grooming in 

Impalaa. Annals of the New York Academy of Sciences, 525(1), 399-402. 

Haselton, M. G., & Buss, D. M. (2000). Error management theory: A new perspective on 

biases in cross-sex mind reading. Journal of Personality and Social 

Psychology, 78(1), 81-91. 

Haselton, M. G., & Buss, D. M. (2001). The affective shift hypothesis: The functions of 

emotional changes following sexual intercourse. Personal Relationships, 8, 357-

369. 

Haselton, M. G., & Nettle, D. (2006). The paranoid optimist: An integrative evolutionary 

model of cognitive biases. Personality and Social Psychology Review, 10(1), 47-

66. 



124 

Hatfield, E., & Sprecher, S. (1986). Measuring passionate love in intimate 

relationships. Journal of Adolescence, 9(4), 383-410. 

Hausfater, G., & Meade, B. J. (1982). Alternation of sleeping groves by yellow baboons 

(Papio cynocephalus) as a strategy for parasite avoidance. Primates, 23(2), 287-

297. 

Hazan, C., & Shaver, P. (1987). Romantic love conceptualized as an attachment 

process. Journal of Personality and Social Psychology, 52(3), 511-524. 

Henderson, J. J., & Anglin, J. M. (2003). Facial attractiveness predicts 

longevity. Evolution and Human Behavior, 24(5), 351-356. 

Hendy, H. M., & Raudenbush, B. (2000). Effectiveness of teacher modeling to encourage 

food acceptance in preschool children. Appetite, 34(1), 61-76. 

Herbert, T. B., & Cohen, S. (1993). Stress and immunity in humans: A meta-analytic 

review. Psychosomatic Medicine, 55, 364-379.  

Herre, E. A. (1985). Sex ratio adjustment in fig wasps. Science, 228(4701), 896-898. 

Hervey, E., & Hervey, G. R. (1967). The effects of progesterone on body weight and 

composition in the rat. Journal of Endocrinology, 37, 361-384. http://dx.doi.org/ 

10.1677/joe.0.0370361.  

Hobden, K., & Pliner, P. (1995). Effects of a model on food neophobia in humans. 

Appetite, 25, 101-114. 

Hoefling, A., Likowski, K. U., Deutsch, R., Häfner, M., Seibt, B., Mühlberger, A., 

Weyers, P., & Strack, F. (2009). When hunger finds no fault with moldy corn: 

Food deprivation reduces food-related disgust. Emotion, 9(1), 50-58. 

Hughes, S. M., Dispenza, F., & Gallup Jr, G. G. (2004). Ratings of voice attractiveness 

predict sexual behavior and body configuration. Evolution and Human 

Behavior, 25(5), 295-304. 



125 

Inbar, Y., Pizarro, D., Iyer, R., & Haidt, J. (2012). Disgust sensitivity, political 

conservatism, and voting. Social Psychological and Personality Science, 3(5), 

537-544. 

Isen, A. M. (2001). An influence of positive affect on decision making in complex 

situations: Theoretical issues with practical implications. Journal of Consumer 

Psychology, 11(2), 75-85. 

Isen, A. M., & Means, B. (1983). The influence of positive affect on decision-making 

strategy. Social Cognition, 2(1), 18-31. 

Izard, C. E. (1993). Four systems for emotion activation: Cognitive and noncognitive 

processes. Psychological Review, 100(1), 68-90. 

Jackson, J. J., & Kirkpatrick, L. A. (2007). The structure and measurement of human 

mating strategies: Toward a multidimensional model of sociosexuality. Evolution 

and Human Behavior, 28(6), 382-391. 

Johnsen, A., Delhey, K., Schlicht, E., Peters, A., & Kempenaers, B. (2005). Male sexual 

attractiveness and parental effort in blue tits: A test of the differential allocation 

hypothesis. Animal Behaviour, 70(4), 877-888. 

Jonason, P. K., & Buss, D. M. (2012). Avoiding entangling commitments: Tactics for 

implementing a short-term mating strategy. Personality and Individual 

Differences, 52, 606-610. 

Jones, B. C., Little, A. C., Penton-Voak, I. S., Tiddeman, B. P., Burt, D. M., & Perrett, D. 

I. (2001). Facial symmetry and judgements of apparent health: Support for a 

“good genes” explanation of the attractiveness–symmetry relationship. Evolution 

and Human Behavior, 22(6), 417-429. 

Kelly, S., & Dunbar, R. I. M. (2001). Who dares, wins: Heroism vs. altruism in women's 

mate choice. Human Nature, 12, 89-105. 



126 

Keltner, D., & Buswell, B. N. (1996). Evidence for the distinctness of embarrassment, 

shame, and guilt: A study of recalled antecedents and facial expressions of 

emotion. Cognition and Emotion, 10(2), 155-172. 

Keltner, D., & Buswell, B. N. (1997). Embarrassment: Its distinct form and appeasement 

functions. Psychological Bulletin, 122(3), 250. 

Keltner, D., & Haidt, J. (2001). Social functions of emotions. In T. J. Mayne, & G. A. 

Bonanno (Eds.), Emotions: Current issues and future directions (pp. 192-213). 

New York: Guilford Press. 

Kiecolt-Glaser, J. K., & Glaser, R. (1992). Psychoneuroimmunology: Can psychological 

interventions modulate immunity? Journal of Consulting and Clinical 

Psychology, 60, 569-575. http://dx.doi.org/10.1037/0022-006X.60.4.569.  

Kiesecker, J. M., Skelly, D. K., Beard, K. H., & Preisser, E. (1999). Behavioral reduction 

of infection risk. Proceedings of the National Academy of Sciences, 96(16), 9165-

9168. 

Knaapila, A., Silventoinen, K., Broms, U., Rose, R. J., Perola, M., Kaprio, J., & Tuorila, 

H. M. (2011). Food neophobia in young adults: Genetic architecture and relation 

to personality, pleasantness and use frequency of foods, and body mass index—A 

twin study. Behavior Genetics, 41(4), 512-521. 

Krebs, J. R., & Dawkins, R. (1984). Animal signals: Mind-reading and manipulation. In 

J. R. Krebs, & N. B. Davies (Eds.), Behavioural ecology: An evolutionary 

approach, 2nd Edition (pp. 380–402). Oxford: Blackwell Scientific. 

Kruger, D. J., Fisher, M., & Jobling, I. (2003). Proper and dark heroes as dads and 

cads. Human Nature, 14(3), 305–317. 

Kuhle, B. X. (2011). Did you have sex with him? Do you love her? An in vivo test of sex 

differences in jealous interrogations. Personality and Individual Differences, 51, 

1044-1047. 



127 

Kuhle, B. X., Smedley, K. D., & Schmitt, D. P. (2009). Sex differences in the motivation 

and mitigation of jealousy-induced interrogations. Personality and Individual 

Differences, 46, 499-502. 

Kurzban, R. (2012). Why everyone (else) is a hypocrite: Evolution and the modular mind. 

Princeton, NJ: Princeton University Press. 

Kurzban, R., & Leary, M. R. (2001). Evolutionary origins of stigmatization: The 

functions of social exclusion. Psychological Bulletin, 127(2), 187. 

Landolt, M. A., Lalumière, M. L., & Quinsey, V. L. (1995). Sex differences in intra-sex 

variations in human mating tactics: An evolutionary approach. Ethology and 

Sociobiology, 16(1), 3-23. 

Lang, P. J. (1995). The emotion probe: Studies of motivation and attention. American 

Psychologist, 50(5), 372. 

Lang, P. J. (2010). Emotion and motivation: Toward consensus definitions and a common 

research purpose. Emotion Review, 2(3), 229-233. 

Lateiner, D. (2014, June). Evoking disgust in the Latin novels. In D. Lateiner & D. 

Spatharas (Chairs), Disgust in Greek and Roman Literature, History, and Art. 

Symposium conducted at the Celtic Conference in Classics, Edinburgh, Scotland.  

Laws, D. R., & Marshall, W. L. (1990). A conditioning theory of the etiology and 

maintenance of deviant sexual preference and behavior. In W. L. Marshall, D. R. 

Laws, & H. E. Barbaree (Eds.), Handbook of sexual assault: Issues, theories and 

treatment of the offender (pp. 209–229). New York: Plenum. 

Lazarus, R. S. (1991). Emotion and adaptation. New York: Oxford University Press. 

LeDoux, J. (2003). The self: Clues from the brain. Annals of the New York Academy of 

Sciences, 1001, 295-304. 

LeDoux, J. (2012). Rethinking the emotional brain. Neuron, 73(4), 653-676. 



128 

Lee, A. J., Dubbs, S. L., Von Hippel, W., Brooks, R. C., & Zietsch, B. P. (2014). A 

multivariate approach to human mate preferences. Evolution and Human 

Behavior, 35(3), 193-203. 

Lerner, J. S., & Tiedens, L. Z. (2006). Portrait of the angry decision maker: How 

appraisal tendencies shape anger's influence on cognition. Journal of Behavioral 

Decision Making, 19(2), 115-137. 

Lieberman, D., Tooby, J., & Cosmides, L. (2007). The architecture of human kin 

detection. Nature, 445, 727-731. doi:10.1038/nature05510. 

Lima, S. L., & Dill, L. M. (1990). Behavioral decisions made under the risk of predation: 

A review and prospectus. Canadian Journal of Zoology, 68(4), 619-640. 

Lippa, R.A., (2009). Sex differences in sex drive, sociosexuality, and height across 53 

nations: Testing evolutionary and social structural theories. Archives of Sexual 

Behavior, 38, 631-651. 

Loewen, R., & Pliner, P. (2000). The Food Situations Questionnaire: A measure of 

children’s willingness to try novel foods in stimulating and non-stimulating 

situations. Appetite, 35, 239–250. 

Loewenstein, G. F. and Lerner, J. S. (2003). The role of affect in decision making. In R. 

Davidson, K. Scherer, & H. Goldsmith (Eds.), Handbook of affective science (pp. 

619-642). New York: Oxford University Press. 

Marks, I. M. (1987). Fears, phobias, and rituals: Panic, anxiety, and their disorders. 

New York: Oxford University Press. 

Marks, I. M., & Nesse, R. M. (1994). Fear and fitness: An evolutionary analysis of 

anxiety disorders. Ethology and Sociobiology, 15(5), 247-261. 

Marr, D. (1982). Vision: A computational investigation into the human representation 

and processing of visual information. San Francisco: Freeman. 



129 

Marr, D. (1982). Vision: A computational investigation into the human representation 

and processing of visual information. San Francisco: Freeman. 

Martins, Y., & Pliner, P. (2006). “Ugh! That's disgusting!”: Identification of the 

characteristics of foods underlying rejections based on disgust. Appetite, 46(1), 

75-85. 

Martins, Y., Pelchat, M. L., & Pliner, P. (1997). “Try it; it’s good and it’s good for you”: 

Effects of taste and nutrition information on willingness to try novel foods. 

Appetite, 28, 89-102. 

Maynard Smith, J., & Harper, D. (2003). Animal signals. Oxford: University Press. 

McConaghy, N. (1974). Penile volume responses to moving and still pictures of male and 

female nudes. Archives of Sexual Behavior, 3, 565-570. 

Michel, J. F. (1955). Parasitological significance of bovine grazing behavior. Nature, 

175, 1088-1089. 

Mitchell, D. (1976). Experiments on neophobia in wild and laboratory rats: A 

reevaluation. Journal of Comparative and Physiological Psychology, 90(2), 190-

197. 

Møller, A. P. (1994). Symmetrical male sexual ornaments, paternal care, and offspring 

quality. Behavioral Ecology, 5(2), 188-194. 

Møller, A. P., & Thornhill, R. (1998). Male parental care, differential parental investment 

by females and sexual selection. Animal Behaviour, 55(6), 1507-1515. 

Moltz, H., & Lee, T. M. (1983). The coordinate roles of mother and young in establishing 

and maintaining pheromonal symbiosis in the rat. In L. A. Rosenblum, & H. 

Moltz (Eds.), Symbiosis in parent-offspring interactions (pp. 45-60). New York: 

Plenum. 



130 

Morales, A. C.. & Fitzsimons, G. J. (2007). Product contagion: Changing consumer 

evaluations through physical contact with “disgusting” products. Journal of 

Marketing Research, 44(2), 272 – 283. 

Mortensen, C. R., Becker, D. V., Ackerman, J. M., Neuberg, S. L., & Kenrick, D. T. 

(2010). Infection breeds reticence: The effects of disease salience on self-

perceptions of personality and behavioral avoidance tendencies. Psychological 

Science, 21(3), 440-447. 

Mulkens, S. A., de Jong, P. J., & Merckelbach, H. (1996). Disgust and spider 

phobia. Journal of Abnormal Psychology, 105(3), 464-468. 

Nairne, J. S., & Pandeirada, J. N. (2008). Adaptive memory: Remembering with a stone-

age brain. Current Directions in Psychological Science, 17(4), 239-243. 

Nairne, J. S., Pandeirada, J. N. S., & Thompson, S. R. (2008). Adaptive memory: The 

comparative value of survival processing. Psychological Science, 19, 176-180. 

National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention (2011). 10 ways 

STDs impact women differently from men. Atlanta, GA: Centers for Disease 

Control and Prevention.  

Navarrete, C. D., & Fessler, D. M. (2006). Disease avoidance and ethnocentrism: The 

effects of disease vulnerability and disgust sensitivity on intergroup 

attitudes. Evolution and Human Behavior, 27(4), 270-282. 

Nelson, N. L., & Russell, J. A. (2013). Universality revisited. Emotion Review, 5(1), 8-

15. 

Nesse, R. M. (1990). Evolutionary explanations of emotions. Human Nature,1(3), 261-

289. 

Neuberg, S. L., Kenrick, D. T., & Schaller, M. (2011). Human threat management 

systems: Self-protection and disease avoidance. Neuroscience Biobehavioral 

Review, 35(4), 1042-1051. http://dx.doi.org/10.1016/j.neubiorev.2010.08.011.  



131 

NIH Clinical Center. (2012). Progesterone historical reference ranges. United States  

National Institutes of Health. <http://cclnprod.cc.nih.gov/dlm/testguide.nsf/ 

Index> Retrieved 17.01.12.  

Nordin, S., Broman, D. A., Garvill, J., & Nyroos, M. (2004). Gender differences in 

factors affecting rejection of food in healthy young Swedish adults. Appetite, 

43(3), 295-301 

O'Donohue, W., & Plaud, J. J. (1994). The conditioning of human sexual 

arousal. Archives of Sexual Behavior, 23(3), 321-344. 

Oaten, M., Stevenson, R. J., & Case, T. I. (2009). Disgust as a disease-avoidance 

mechanism. Psychological Bulletin, 135, 303-321. http://dx.doi.org/10.1037/ 

a0014823.  

Oatley, K., & Johnson-Laird, P. N. (1987). Towards a cognitive theory of 

emotions. Cognition and Emotion, 1(1), 29-50. 

Odberg, F. O., & Francis-Smith, K. (1977). Studies on the formation of ungrazed 

eliminative areas in fields used by horses. Applied Animal Ethology, 3, 27-34. 

Olabi, A., Najm, N. E. O., Baghdadi, O. K., & Morton, J. M. (2009). Food neophobia 

levels of Lebanese and American college students. Food Quality and 

Preference, 20(5), 353-362. 

Olatunji, B. O. (2008). Disgust, scrupulosity and conservative attitudes about sex: 

Evidence for a mediational model of homophobia. Journal of Research in 

Personality, 42, 1364-1369. 

Olatunji, B. O., Sawchuk, C. N., de Jong, P. J., & Lohr, J. M. (2007). Disgust sensitivity 

and anxiety disorder symptoms: Psychometric properties of the disgust emotion 

scale. Journal of Psychopathology and Behavioral Assessment, 29(2), 115-124. 



132 

Olatunji, B. O., Williams, N. L., Tolin, D. F., Abramowitz, J. S., Sawchuk, C. N., Lohr, J.  

M., et al. (2007). The disgust scale: Item analysis, factor structure, and 

suggestions for refinement. Psychological Assessment, 19(3), 281-297. http:// 

dx.doi.org/10.1037/1040-3590.19.3.281.  

Oostindjer, M., Muñoz, van den Brand, H., Kemp, B., & Bolhuis, J. E. (2011). Maternal 

presence and environmental enrichment affect food neophobia of piglets. Biology 

Letters, 7, 19-22. 

Park, J. H., Faulkner, J., & Schaller, M. (2003). Evolved disease-avoidance processes and 

contemporary anti-social behavior: Prejudicial attitudes and avoidance of people 

with physical disabilities. Journal of Nonverbal Behavior, 27(2), 65-87. 

Penke, L., & Asendorpf, J. B. (2008). Beyond global sociosexual orientations: A more 

differentiated look at sociosexuality and its effects on courtship and romantic 

relationships. Journal of Personality and Social Psychology, 95(5), 1113-1135. 

Perilloux, C., Easton, J. A., & Buss, D. M. (2012). The misperception of sexual interest. 

Psychological Science, 23, 146-151. 

Peters, E., Västfjäll, D., Gärling, T., & Slovic, P. (2006). Affect and decision making: A 

“hot” topic. Journal of Behavioral Decision Making, 19(2), 79-85. 

Pfaus, J. G., Kippin, T. E., & Centeno, S. (2001). Conditioning and sexual behavior: A 

review. Hormones and Behavior, 40(2), 291-321. 

Phillips, M. L., Fahy, T., David, A. S., & Senior, C. (1998). Disgust – the forgotten 

emotion of psychiatry. British Journal of Psychiatry, 172, 373-375. 

Pinker, S. (2007). The stuff of thought: Language as a window into human nature. New 

York: Viking. 

Pinker, S., & Bloom, P. (1992). Natural language and natural selection. In J. H. Barkow, 

L. Cosmides, & J. Tooby (Eds.), The adapted mind: Evolutionary psychology and 

the generation of culture (pp. 451-494). Oxford: Oxford University Press. 



133 

Pliner, P. (1994). Development of measures of food neophobia in children. 

Appetite, 23(2), 147-163. 

Pliner, P., & Hobden, K. (1992). Development of a scale to measure the trait of food 

neophobia in humans. Appetite, 19, 105-120.  

Pliner, P., & Loewen, E. R. (2002). The effect of manipulated arousal on children’s 

willingness to taste novel foods. Physiology and Behavior, 76, 551-558. 

Pliner, P., & Pelchat, M. L. (1991). Neophobia in humans and the special status of foods 

of animal origin. Appetite, 16(3), 205-218. 

Pliner, P., & Salvy, S. J. (2006). Food neophobia in humans. In R. Shepherd & M. Raats 

(Eds.), The psychology of food choice (pp.75-92). Wallingford, UK: CABI. 

Plutchik, R. (1980). Emotion: A psychoevolutionary synthesis. New York: Harper & 

Row. 

Plutchik, R. (1991). The emotions. Lanham, MD: University Press of America. 

Rachman, S., & Hodgson, R. J. (1968). Experimentally-induced "sexual fetishism": 

Replication and development. The Psychological Record, 18, 25-27. 

Raghunathan, R., & Pham, M. T. (1999). All negative moods are not equal: Motivational 

influences of anxiety and sadness on decision making. Organizational Behavior 

and Human Decision Processes, 79(1), 56-77. 

Ratcliffe, J. M., Fenton, M. B., & Galef Jr., B. G. (2003). An exception to the rule: 

Common vampire bats do not learn taste aversions. Animal Behaviour, 65(2), 

385-389. 

Read, P. P. (1975). Alive: The story of the Andes survivors. New York: Lippincott. 

Reisenzein, R. (2000). Exploring the strength of association between the components of 

emotion syndromes: The case of surprise. Cognition & Emotion, 14(1), 1-38. 



134 

Reisenzein, R., Studtmann, M., & Horstmann, G. (2013). Coherence between emotion 

and facial expression: Evidence from laboratory experiments. Emotion 

Review, 5(1), 16-23. 

Rempel, J. K., & Baumgartner, B. (2003). The relationship between attitudes towards 

menstruation and sexual attitudes, desires, and behavior in women. Archives of 

Sexual Behavior, 32(2), 155-163. 

Ridley, M. (1993). The red queen: Sex and the evolution of human nature. New York: 

Penguin. 

Roach, N. T., Venkadesan, M., Rainbow, M. J., & Lieberman, D. E. (2013). Elastic 

energy storage in the shoulder and the evolution of high-speed throwing in 

Homo. Nature, 498(7455), 483-486. 

Roberts, S., Kenney, N. J., & Mook, D. G. (1972). Overeating induced by progesterone in 

the ovariectomized, adrenalectomized rat. Hormones and Behavior, 3, 267-276. 

http://dx.doi.org/10.1016/0018-506X(72)90040-2.  

Ross, S. (1950). Some observations of the lair dwelling behavior of dogs. Behaviour, 2, 

144-162. 

Rozin, P. (1976). The selection of foods by rats, humans, and other animals. In S. 

Rosenblatt, R. A. Hind, E. Shaw & C. Beer (Eds.), Advances in the study of 

behavior (Vol. 6, pp. 21-76). New York: Academic Press. 

Rozin, P. (2003). "Meat." In Encyclopedia of Food and Culture. Retrieved on May 18, 

2014, from Encyclopedia.com: http://www.encyclopedia.com/doc/1G2-

3403400405.html.  

Rozin, P., & Fallon, A. E. (1987). A perspective on disgust. Psychological Review, 94(1), 

23-41. 

Rozin, P., Haidt, J., & Fincher, K. (2009). From oral to moral. Science, 323(5918), 1179-

1180. 



135 

Rozin, P., Haidt, J., & McCauley, C. R. (1993). Disgust. In M. Lewis & J. M. Haviland 

(Eds.), Handbook of emotions (pp. 575–594). New York: Guilford Press. 

Rozin, P., Millman, L., & Nemeroff, C. (1986). Operation of the laws of sympathetic 

magic in disgust and other domains. Journal of Personality and Social 

Psychology, 50(4), 703-712. 

Salisbury, H. (2009). The 900 days: The siege of Leningrad. Cambridge, MA: Da Capo 

Press. 

Schaller, M. (2011). The behavioural immune system and the psychology of human 

sociality. Philosophical Transactions of the Royal Society B: Biological 

Sciences, 366(1583), 3418-3426. 

Schaller, M., & Duncan, L. A. (2007). The behavioral immune system: Its evolution and 

social psychological implications. In J. P. Forgas, M. G. Haselton, & W. von 

Hippel (Eds.), Evolution and the social mind: Evolutionary psychology and social 

cognition (pp. 293-307). New York: Psychology Press. 

Schaller, M., & Murray, D. R. (2008). Pathogens, personality, and culture: Disease 

prevalence predicts worldwide variability in sociosexuality, extraversion, and 

openness to experience. Journal of Personality and Social Psychology, 95(1), 

212-221. 

Schaller, M., & Park, J. H. (2011). The behavioral immune system (and why it 

matters). Current Directions in Psychological Science, 20(2), 99-103. 

Schaller, M., Miller, G. E., Gervais, W. M., Yager, S., & Chen, E. (2010). Mere visual 

perception of other people's disease symptoms facilitates a more aggressive 

immune response. Psychological Science, 21, 649-652. http://dx.doi.org/ 

10.1177/0956797610368064.  

Schaller, M., Miller, G. E., Gervais, W. M., Yager, S., & Chen, E. (2010). Mere visual 

perception of other people’s disease symptoms facilitates a more aggressive 

immune response. Psychological Science, 21(5), 649-652. 



136 

Schmitt, D. P., & Buss, D. M. (2001). Human mate poaching: Tactics and temptations for 

infiltrating existing mateships. Journal of Personality and Social 

Psychology, 80(6), 894-917. 

Schützwohl, A. (2006). Sex differences in jealousy: Information search and cognitive 

preoccupation. Personality and Individual Differences, 40, 285-292. 

Schützwohl, A., & Koch, S. (2004). Sex differences in jealousy: The recall of cues to 

sexual and emotional infidelity in personally more and less threatening 

conditions.  Evolution and Human Behavior, 25, 249-257. 

Schwarz, N. (2000). Emotion, cognition, and decision making. Cognition & 

Emotion, 14(4), 433-440. 

Sear, R., & Mace, R. (2008). Who keeps children alive? A review of the effects of kin on 

child survival. Evolution and Human Behavior, 29, 1-18. http://dx.doi.org/ 

10.1016/j/evolhumbehav.2007.10.001.  

Sell, A., Tooby, J., & Cosmides, L. (2009). Formidability and the logic of human 

anger. Proceedings of the National Academy of Sciences, 106(35), 15073-15078. 

Shariff, A. F., & Tracy, J. L. (2011). What are emotion expressions for? Current 

Directions in Psychological Science, 20(6), 395-399. 

Simmons, K. E. L. (1966). Anting and the problem of self‐stimulation. Journal of 

Zoology, 149(2), 145-162. 

Simmons, K. E. L. (1985). Anting. In B. Campbell, & E. Lack (Eds.), A dictionary of 

birds (p. 19). Vermillion, SD: Buteo Books. 

 Snowball, G. J. (1956). The effect of self-licking by cattle on infestations of cattle tick, 

Boophilus microplus (Canestrini). Australian Journal of Agricultural 

Research, 7(3), 227-232.  

Sprengelmeyer, R., Young, A. W., Pundt, I., Sprengelmeyer, A., Calder, A. J., Berrios, 

G., et al. (1997). Disgust implicated in obsessive-compulsive 



137 

disorder. Proceedings of the Royal Society B: Biological Sciences, 264(1389), 

1767-1773. 

Stevenson, R. J., Case, T. I., & Oaten, M. J. (2011). Effect of self-reported sexual arousal 

on responses to sex-related and non-sex-related disgust cues. Archives of Sexual 

Behavior, 40(1), 79-85. 

Stevenson, R. J., Case, T. I., & Oaten, M. J. (2011). Proactive strategies to avoid 

infectious disease. Philosophical Transactions of the Royal Society B: Biological 

Sciences, 366(1583), 3361-3363.	  

Stewart, G. R. (1960). Ordeal by hunger: The story of the Donner Party. Boston: 

Houghton Mifflin. 

Strassberg, D. S., Mahoney, J. M., Schaugaard, M., & Hale, V. E. (1990). The role of 

anxiety in premature ejaculation: A psychophysiological model. Archives of 

Sexual Behavior, 19(3), 251-257. 

Sugiyama, L. (2005). Physical attractiveness in adaptationist perspective. In D. M. Buss 

(Ed.), The handbook of evolutionary psychology (pp. 292-342). New York: Wiley. 

Symons, D. (1979). The evolution of human sexuality. New York: Oxford University 

Press. 

Symons, D. (1995). Beauty is in the adaptations of the beholder: The evolutionary 

psychology of human female sexual attractiveness. In P. R. Abramson, & S. D. 

Pinkerton (Eds.), Sexual nature/sexual culture (pp. 80-118). Chicago: University 

of Chicago Press. 

Tangney, J. P., & Dearing, R. L. (2003). Shame and guilt. New York: Guilford Press. 

Taylor, E. L. (1954). Grazing behaviour and helminthic disease. The British Journal of 

Animal Behaviour, 2(2), 61-62. 

Thornhill, R., & Gangestad, S. W. (1993). Human facial beauty. Human Nature, 4(3), 

237-269. 



138 

Thornhill, R., & Gangestad, S. W. (2006). Facial sexual dimorphism, developmental 

stability, and susceptibility to disease in men and women. Evolution and Human 

Behavior, 27(2), 131-144. 

Thornhill, R., & Møller, A. P. (1997). Developmental stability, disease and 

medicine. Biological Reviews, 72(4), 497-548. 

Tompkins, S. S. (1984). Affect theory. In K. R. Scherer & P. Ekman (Eds.), Approaches 

to emotion (pp. 163-195). Hillsdale, NJ: Erlbaum. 

Tooby, J., & Cosmides, L. (1990). The past explains the present: Emotional adaptations 

and the structure of ancestral environments. Ethology and Sociobiology, 11, 375-

424. 

Tooby, J., & Cosmides, L. (1992). The psychological foundations of culture. In J. H. 

Barkow, L. Cosmides, & J. Tooby (Eds.), The adapted mind: Evolutionary 

psychology and the generation of culture (19-136). New York: Oxford University 

Press. 

Tooby, J., & Cosmides, L. (2005). Conceptual foundations of evolutionary 

psychology. In D. M. Buss (Ed.), The handbook of evolutionary psychology (pp. 

5-67). Hoboken, NJ: Wiley. 

Tooby, J., & Cosmides, L. (2008). The evolutionary psychology of the emotions and their 

relationship to internal regulatory variables. In M. Lewis, J. M. Haviland-Jones, & 

L. F. Barrett (Eds.), Handbook of emotions, 3rd Edition (pp. 114-137). New York: 

Guilford. 

Tooby, J., Cosmides, L., Sell, A., Lieberman, D. & Sznycer, D.  (2008).  Internal 

regulatory variables and the design of human motivation: A computational and 

evolutionary approach.  In A. J. Elliot (Ed.), Handbook of approach and 

avoidance motivation (pp. 251-271). Mahwah, NJ: Lawrence Erlbaum Associates. 

Tracy, J. L. (in press). An evolutionary approach to understanding distinct emotions. 

Emotion Review. 



139 

Tracy, J. L., & Matsumoto, D. (2008). The spontaneous expression of pride and shame: 

Evidence for biologically innate nonverbal displays. Proceedings of the National 

Academy of Sciences, 105(33), 11655-11660. 

Tracy, J. L., & Robins, R. W. (2004). Show your pride: Evidence for a discrete emotion 

expression. Psychological Science, 15(3), 194-197. 

Tracy, J. L., & Robins, R. W. (2007). Emerging insights into the nature and function of 

pride. Current Directions in Psychological Science, 16(3), 147-150. 

Trivers, R. (1985). Social evolution. Menlo Park, CA: Benjamin-Cummings. 

Trivers, R. L. (1972). Parental investment and sexual selection. In B. Campbell (Ed.), 

Sexual selection and the descent of man: 1871–1971 (pp. 136-179). Chicago: 

Aldine. 

Troop, N. A., Treasure, J. L., & Serpell, L. (2002). A further exploration of disgust in 

eating disorders. European Eating Disorders Review, 10(3), 218-226. 

Tybur, J. M., & Gangestad, S. W. (2011). Mate preferences and infectious disease: 

Theoretical considerations and evidence in humans. Philosophical Transactions 

of the Royal Society B: Biological Sciences, 366(1583), 3375-3388. 

Tybur, J. M., Lieberman, D., & Griskevicius, V. (2009). Microbes, mating, and morality:  

Individual differences in three functional domains of disgust. Journal of 

Personality and Social Psychology, 97, 103-122. 

http://dx.doi.org/10.1037/a0015474.  

Tybur, J. M., Lieberman, D., Kurzban, R., & DeScioli, P. (2012). Disgust: Evolved 

function and structure. Psychological Review, 120, 65-84. 

VanderPlate, C., Aral, S. O., & Magder, L. (1988). The relationship among genital herpes 

simplex virus, stress, and social support. Health Psychology, 7(2), 159-168. 

http://dx.doi.org/10.1037/0278-6133.7.2.159.  



140 

Visalberghi, E., & Addessi, E. (2000). Seeing group members eating a familiar food 

enhances the acceptance of novel foods in capuchin monkeys. Animal 

Behaviour, 60(1), 69-76. 

Visalberghi, E., Myowa Yamakoshi, M., Hirata, S., & Matsuzawa, T. (2002). Responses 

to novel foods in captive chimpanzees. Zoo Biology, 21(6), 539-548. 

Visscher, P. K. (1983). Hygiene in honeybee colonies. American Bee Journal, 123, 511-

513. 

von Schantz, T., Bensch, S., Grahn, M., Hasselquist, D., & Wittzell, H. (1999). Good 

genes, oxidative stress and condition–dependent sexual signals. Proceedings of 

the Royal Society of London. Series B: Biological Sciences, 266(1414), 1-12. 

Waller, B. M., Cray Jr, J. J., & Burrows, A. M. (2008). Selection for universal facial 

emotion. Emotion, 8(3), 435-439. 

Walsh, L. L. (1993). ‘I don’t like it; I never tried it’ in young adults. Appetite, 20, 147. 

Waynforth, D., Delwadia, S., & Camm, M. (2005). The influence of women's mating 

strategies on preference for masculine facial architecture. Evolution and Human 

Behavior, 26(5), 409-416. 

Whatson, T. S. (1985). Development of eliminative behaviour in piglets. Applied Animal 

Behaviour Science, 14(4), 365-377. 

Wiederman, M. W., & Hurst, S. R. (1998). Body size, physical attractiveness, and body 

image among young adult women: Relationships to sexual experience and sexual 

esteem. Journal of Sex Research, 35(3), 272-281. 

Williams, G. C. (1966). Adaptation and natural selection. Princeton, NJ: Princeton 

University Press.  



141 

Williams, G. C., & Nesse, R. M. (1991). The dawn of Darwinian medicine. Quarterly 

Review of Biology, 66, 1-22. 

Wilson, M., & Daly, M. (1992). The man who mistook his wife for a chattel. In J. H. 

Barkow, L. Cosmides, & J. Tooby (Eds.), The adapted mind: Evolutionary 

psychology and the generation of culture (pp. 289-322). New York: Oxford 

University Press. 

Wong, R., & McBride, C. B. (1993). Flavour neophobia in gerbils (Meriones 

unguiculatus) and hamsters (Mesocricetus auratus). The Quarterly Journal of 

Experimental Psychology, 46(2), 129-143. 

Woyciechowski, M., Kabat, L. & Krol, E. 1994. The function of the mating sign in honey 

bees, Apis mellifera L.: New evidence. Animal Behaviour, 47, 733-735. 

Wrangham, R. W., & Nishida, T. (1983). Aspilia spp. leaves: A puzzle in the feeding 

behavior of wild chimpanzees. Primates, 24(2), 276-282. 

Yarkoni, T. (2010). The abbreviation of personality, or how to measure 200 personality 

scales with 200 items. Journal of Research in Personality, 44(2), 180-198. 

http://dx.doi.org/10.1016/j.jrp. 2010.01.002.  

Zahavi, A., & Zahavi, A. (1997). The handicap principle. New York: Oxford University 

Press. 

Zuckerman, M., Bone, R. N., Neary, R., Mangelsdorff, D., & Brustman, B. (1972). What 

is the sensation seeker? Personality trait and experience correlates of the 

Sensation-Seeking Scales. Journal of Consulting and Clinical Psychology, 39(2), 

308-321. 

 

 

 



142 

VITA 
 

Laith Al-Shawaf was born in Abu Dhabi and grew up in Europe and Lebanon. After 

graduating from the American Community School of Beirut as high school valedictorian, 

he attended the American University of Beirut on a full Merit Scholarship. His 

concentrations were in psychology, philosophy, and cognitive science, and upon 

graduation he won the Penrose Award, the university’s highest award for graduating 

students. Laith then relocated to Austin, TX, where he completed his Ph.D. in psychology 

with an additional concentration in applied statistical modeling. He serves as a cognitive 

psychology instructor for Johns Hopkins University’s Center for Talented Youth and has 

worked as an independent scientific consultant for an online dating company. With the 

completion of this Ph.D., he is excited to launch the next chapter of his life.  

 

Email address: laith.alshawaf@gmail.com 

 

This manuscript was typed by the author. 

 


