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The importance of jealousy


Jealousy is aroused when one's relationship is threatened due to the interference of a rival, and may involve feelings such as fear, suspicion, distrust, anxiety, and anger, betrayal, rejection, threat and loneliness (e.g., Haslam & Bornstein, 1996; Knobloch, Solomon, & Cruz, 2001; Parrott, 2001). Although there are related behaviors elsewhere in the animal kingdom, human jealousy is a special phenomenon due to the unique reproductive strategies of the human species. While humans and chimpanzees evolved out of a common ancestor, their reproductive behaviors vary considerably.  Chimpanzees have promiscuous sexual relationships, whereas humans engage in more or less stable pair relationships. Human pair bonding probably evolved because human offspring is very helpless during the first years of their life, and can hardly survive without the support of both parents. While the investment in offspring is for females in either species very high, human males invest more in their off-spring than chimpanzee males. However, the evidence from hunter-gatherer societies suggests that the contribution of males not only to child care, but also to the food provision of their mates and off-spring has been quite limited in our ancestral past. Probably, the benefit of a pairbond for females was particularly that males protected their mates from predators, from other males, and from other hostile groups. 


The relatively high male investment in their off-spring entails a considerable potential cost. Human males have, in the course of evolution, confronted a potential cost not encountered by females, namely that, as a consequence of infidelity of their partner, they might, unknowingly, invest heavily in another man's offspring without passing on their own genes. Therefore, males will have evolved a tendency to prevent their mate from becoming sexually involved by being possessi​ve, by spending as much time with her as possible, and by threate​ning her with undesira​ble consequences, such as deser​tion and violence, if she is un​faithful. Indeed, throughout human history, males have found many ways to limit their mates’ freedom to prevent them from engaging in sex with other males, from the chastity belts in the middle ages to the veils of Muslim women. Because of the tremendous reproductive risks that are at stake, infidelity and the suspicion of it are major causes of violence on the part of males against females. While a woman does not suffer from uncertainty concern​ing the maternity of her offspring, a partner's infidelity may include other risks. First, she may contract a sexually transmitted disease, a considera​ble risk as over 50% of the cases of infertility are the result of such a disease. Second, she may have to share her partner's resources with another woman, and, even more threatening, she runs the risk that her partner will direct all his support to another partner. Because males can copulate with females while minimi​zing their invest​ments, an emotional bond of one's mate with another female will be felt as particularly threatening for women (Buss, Larsen, Westen & Semmelr​oth, 1992; Buunk & Dijkstra, 2001).



The defining feature of a jealousy evoking situation is that it involves a rival who is interested in one’s partner, or in whom one’s partner is interested. Individuals do not become jealous when their mate ends the relationship for other reasons, such as when the partner is killed in an automobile accident, moves to a far away city for work (Mathes, Adams & Davies, 1985) or ends the relationship without getting involved with someone else (Parrott, 1991). Support for the centrality of a rival for the occurrence of jealousy was found by Hupka, Otto, Tarabrina and Reidl (1993) who, in three cultures (Russia, the US and Germany), examined the nouns individuals associate with jealousy. They found that, although individuals in the three cultures differed on most nouns, individuals in all three cultures agreed that the words ‘rival’ and ‘sex’ were associated strongly with jealousy, but not to emotions such as anger, envy and fear, indicating that rivalry over a sexual relationship is central and discriminating feature of the emotion of jealousy.



As a consequence of intra​sexual selec​tion, individuals will have developed in the course of evolution a tendency to compare themselves with a rival who is pursuing one's romantic partner to assess if the rival may constitute a threat. The central assumption in our program of research is that, because of men’s and women's different mate preferences, men and women will differ in what type of rival they find most disturbing. There is considerable evidence that men, more than women, value physical attractive​ness in a partner, supposedly because a woman's physical attracti​ve​ness signals her reproductive value (Buss, 1989; Buss & Barnes, 1986; Cunningham 1986; Feingold, 1990; Kenrick & Keefe, 1992; Kenrick et al., 1990; Mathes, Brennan, Haugen & Rice, 1985; Symons, 1979). Therefore, jealousy in women will be particularly driven by a rival’s physical attractiveness. In contrast, women, more than men, value domi​nance and status in a partner, supposedly because these features are rela​ted to a man's ability to provi​de protection and resources. (Barber, 1995; Buss, 1989; Buss & Barnes, 1986; Kenrick, Sadal​la, Groth & Trost, 1990; Sadalla, Kenrick, Vershure, 1987; Townsend, 1989; Town​send & Levy, 1990; Townsend & Wasserman, 1998). Therefore, jealousy in men will be influ​en​ced particularly by the rival's dominan​ce and status, and in women more by the rival's physical attractiveness. 

Inventory of relevant rival characteristics


Our research program started off with a number of studies that investigated the jealousy-evoking nature of all those rival characteristics that may, at least to some extent, evoke jealousy. That is, we first examined what rival characteristics individuals spontaneously mention when asked about those rival characte​ristics that would evoke most feelings of jealousy. As is common in jealousy research, to evoke these characteristics we presented participants with a scenario (e.g. Buss et al., 1992; Buss et al., 2000; DeSteno & Salovey, 1996; Mathes, Adams, & Davies, 1985; McIntosh & Tate, 1992; Sharpsteen, 1995; Wiederman & Algeier, 1993; Zammuner & Frijda, 1994). Although a hypothetical situation may not generate responses that 100% reliably reflect how individuals behave in ‘real’ life, these ‘projected’ responses may provide an index of how subjects tend to react to a comparable situation in ‘real’ life (Shettel-Neuber, Bryson, & Young, 1978). Moreover, as Shettel-Neuber, Bryson, and Young (1978) state in their study “attempts to create jealousy in existing relationships carry with them a great degree of of ethical risk that may be difficult to justify, and attempts to observe naturally occuring incidents of jealousy suffer from a lack of adequate experimental control” (p. 612). 



As in all our subsequent studies, in this study we used the following scenario:


".. you are at a party with your girlfriend and you are tal​king with some of your friends. You notice your girlfr​iend across the room talking to a man you do not know. You can see from his face that he is very interested in your girlfriend. He is 
listening closely to what she is saying and you notice that he casually touches her hand. You notice that he is flirting with her. After a minute, your girlfriend also begins to act flirtatiously. You can tell from the way she is looking at him that she likes him a great deal. They seem comple​tely absorbed in each other."  

With regard to the person their partner was flirting with, participants were asked what kind of person would make them feel most jealous if this situation would happen to them. 


In total, participants mentioned over 600 rival characteristics. Men more often than women mentioned a rival’s physical dominance, “smoothness” and social status as characteristics that would make them jealous. In contrast, although men and women did not differ with regard to how often they mentioned a rival’s overall physical attractiveness and body build, they more often than men mentioned a rival’s sexy appearance and slenderness as characteristics that would make them jealous. On the basis of these spontaneously mentioned rival characteristics, a questionnaire was constructed that included 56 characteristics. All characteristics mentioned more than two times by men or women were included in the questionnaire. In addition, charac​te​ris​tics that were menti​oned only once were inclu​ded when prior re​search had demonstrated that the speci​fic characte​ris​tic contributes to an individual's mate value. The same scenario as in the previous study was used with the additional question “When my partner and a different man would flirt with each other, I would feel particularly jealous when that other man ...”. In a study among 240 college students a factor analysis on these characteristics showed 5 factors:

1. social dominance, e.g., more spontaneous, more charisma, more attentive, a better sense of humor, a better listener, more interesting, nicer, more self-confident, a better talker, more intelligent, more generous, more elegant, more popular, gives compliments more easily). 

2. physical attractiveness, e.g., more slender, more beautiful legs, a better figure, a more attractive body, more beautiful hips, lighter body build, a more attractive face, sexier and dressed better. 

3. seductive behavior, e.g., more of a troublemaker, behaves more provocatively, dressed more nakedly, is smoother and more shrewd, is more of a seducer, behaves more exaggeratedly/

4. physical dominance, e.g., more muscular, broader shoulders, is built heavier, bigger, taller, physically stronger, better in sports, tougher. 

5. social status, e.g., a better job, more money, a better education, a beautiful car or motorcycle, and more successful. 


Consistent with our expectations, in this sample, men experienced more jealousy than women when their rival was more socially or physically dominant or had a higher status than themselves whereas women experienced more jealousy then men when their rival was more physically attractive. Men and women did not differ in the extent to which the seductive behavior of their rival evoked feelings of jealousy. Next, in a community sample of 144 individuals, these findings were replicated, demonstrating that the sex differences were not restricted to college students. Underlining the importance of social comparison in jealousy, is the finding that in the community sample social comparison orientation (i.e., the dispositional tendency to engage in social comparisons, Buunk & Gibbons, 2005; Gibbons & Buunk, 1999), was positively correlated with jealousy in response to a rival’s social dominance, social status, and physical attractiveness, and in men also with jealousy in response to a rival's physical dominance. While the present questionnaire has not yet been administered in other cultures, also in samples from the United States and Korea, it has been found that women reported more distress to a rival who surpassed them on facial and bodily attractiveness whereas men reported more distress to a rival who had better financial and job prospects (Buss et al., 2000).


Experimentally manipulating rival characteristics


From these studies a rival’s social dominance and physical attractiveness emerged as the two rival characteristics that evoked overall most feelings of jealousy. To supplement these correlational studies, we conducted a series of studies in which these rival characteristics were experimentally manipulated. Only a handful of studies on jealousy have employed a similar method (DeSteno & Salovey, 1996; McIntosh & Tate, 1992; Nadler & Dotan, 1992; Shettel-Neuber, Bryson & Young, 1978). In our experimental studies, participants were presen​ted with the scena​rio mentioned previously in which the participant's current (real or imagined) partner was flir​ting with an opposite-sex individual. Next, the participants recei​ved one of four profiles of the individual flirting with one's part​ner, consisting of a picture and a personality description. The picture showed an individual of either high or low physical attractiveness, and the personality description depicted someone who was either thigh or low in dominance. The personality description of the rival was based on items of the Dominance scale of the Nederlandse Per​soonlijkheidsvragenlijst (NPV, Dutch Personality Questionnaire; Luteijn, Starren & Van Dijk, 1985), the most widely used personali​ty question​naires in The Netherlands. The descriptions of both the low and high dominance rivals are presented in Figure 1. After they had read the scenario and the profile, participants were asked how they would respond to this situation by filling out a multiple-adjective rating scale that included the term 'jealous'.   


The first of the studies in this paradigm was conducted among college students (Dijkstra & Buunk, 1998), and showed that the hypothesi​zed sex difference clearly emerged: jealousy in men was in particular influenced by the rival's dominance whereas jealousy in women was in particular influenced by the rival's physical attractiveness (see Figures  2). Nevertheless, social dominance had a greater impact on men' jealousy scores when they were exposed to a physically unattractive rival than when they were exposed to an attractive rival. It seems as if men first focus on the most salient characteristic of their rival, i.e. his physical appearance. When they observe that the rival is physically very attractive, they seem to pay not too much attention anymore to the extent to which the rival has dominant personality characteristics. In contrast, when men conclude that their rival is unattractive, they seem to be more keen to assess if their rival has a dominant - and therefore potentially threatening - personality. 

While these findings are in line with evolutionary predictions, they do not speak to the mechanisms that are involved in assessing the threat of a rival. From an evolutionary perspective, such findings can reflect at least two different types of adaptive mechanisms. In the first place, there may be a sex-specific rival oriented mechanism. That is, in the course of our evolution, when confronted with a rival, males and females may have developed a sensitivity to sex specific rival characteristics. In the second place, males and females may have developed a general partner-oriented mechanism, i.e. a sensitivity to what one's partner and one's potential partners may find attractive in a mate. A homosexual sample offers the opportunity to examine the validity of both interpre​tations, because, as we will argue, for homosex​uals the two perspectives lead to different predictions. A sex-specific rival oriented mechanism would be expected on the basis of the reasoning put forward by Symons (1979). According to Symons, homosexu​als have the same set of sexual mental mecha​nisms as do heterosexu​als, except for the sex of their sex mates. The notion of modula​rity or domain specifici​ty of psycho​logi​cal processes (Kenrick, Keefe, Bryan, Barr & Brown, 1995) elaborates on Symons's assumpti​on by stat​ing that different psycho​logi​cal processes involved in reproduc​ti​on, such as sexual prefer​ences, mate preferences and jealousy, are controlled by a number of independent mecha​nisms. Because of the relative autonomy of these mecha​nisms, a difference in one of these mecha​nisms is not necessarily accom​panied by differences in all related mechanisms. Following this notion of modularity, a change in sexual orientation would not necessarily alter the rival characteristics that evoke jealousy, suggesting that the same sex difference in rival characteris​tics would emerge as among heterosex​uals. Thus, jealousy in gay men would be evoked more by a rival's domi​nance than by a rival's physical attractive​ness, whereas jealousy in lesbian women would be evoked more by a rival's physical at​trac​tive​ness than by a rival's dominan​ce. 

In contrast, a general partner-oriented mechanism would imply that such sex differences would be dependent on whether individuals are heterosexual or homosexual. That is, differen​ces between gay men and lesbian women in the rival characte​ristics that evoke jealousy, would reflect differen​ces in the characte​ristics that gay men and lesbian women respectively, value in a mate. A number of studies have found that gay men's mate preferen​ces are hardly distin​guishable from those of hetero​sexu​al men (Bailey, Gaulin, Agyei, & Gladue, 1994; Deaux and Hanna, 1984; Kenrick, Keefe, Bryan, Barr, & Brown, 1995): like hetero​sexual men, gay men show little interest in a potential partn​er's status but show high interest in a potential partner's physi​cal attracti​ve​ness (see also Symons, 1979). However, lesbian women seem to have, compared with hetero​sexual women, a more masculine pattern of mating psychology. For instance, compared to heterosexual women, lesbian women seem more interested in younger partner (Jankowiak, Hill, & Donovan, 1992), and less concerned with their partner's status (Bailey et al., 1994). Given these mate preferences among heterosexuals, the existence of a general partner-oriented mechanism would be supported when jealousy in homo​sexual men would be evoked more by a rival's physical attractive​ness than a rival's dominance, whereas jealousy in lesb​ian women would be evoked more by both a rival's   physical attractive​ness and a rival's dominan​ce. 

Using the same paradigm as in the Dijkstra and Buunk (1998) study, in a study by Buunk and Dijkstra (2001) homo​sexual partici​pants were presented with a scena​rio in which their partner was flir​ting with an individual of the same sex. The results showed clear support for the existence of sex-specific rival mechanism. That is, lesbian women, but not gay men, reported more jealousy when they were exposed to a physically attractive rival as compared to a physically unattractive rival. Gay males, but not lesbian women, reported more jealousy when they were exposed to a rival high in dominance as compared to a rival low in dominance, especially when exposed to a physically unat​tractive rival. Thus, these findings strongly suggest that males and females posses an evolved mechanism through which they respond more or less automatically to those rival charac​teristics that have been important in sexual selection in our evolutionary past. As a result of this, homosexuals seem to be endowed with a jealousy mechanism that is not completely adapted to their situation as they tend not to respond most jealously to those characteristics that are, given the mate preferences of their partners, constitute the largest threat.


One of the possible problems with both the correlational and experimental studies we described here, is the possibility of demand characteristics. That is, participants may have had theories about research hypotheses and may have responded accordingly. In order to try to avoid this limitation, in a new series of experiments we have chosen to present participants with rival characteristics without their knowledge of being exposed to them, i.e. we presented rival characteristics subliminally. To our knowledge, the use of subliminal priming in jealousy research is new. Given the importance of rival evaluation for reproductive success it seems plausible that sensitivity to rival characteristics has evolved in such a way that these characteristics may be perceived even outside conscious awareness. 


A large body of evidence from the social cognition literature suggests that people may evaluate a target immediately upon as ´good´ or ´bad´ without being consciously aware of the others´ presence. Unobtrusively presenting participants with certain cues may nonconsciously influence their evaluations of others (Fazio, Sanbonmatsu, Powell, & Kardes, 1986; Devine, 1989; Ferguson, Bargh, & Nayak, 2005). Some research using this paradigm has already been linked to evolutionary psychology. Focusing on the social cognitive aspects of mate attraction, Roney (2003) established that the mere visual exposure to young women caused young men to adopt more favorable attitudes toward material wealth than young men exposed to other men. These effects were found without men’s awareness of the influence of the experimental manipulation, suggesting that visual stimuli from females act as imput cues that are capable of priming mating related constructs and behaviors in males.


Directly relevant to the present issue, recent research suggests that people not only evaluate persons that are presented to them subliminally, but also make social comparisons with these targets. Targets presented subliminally either in the form of photographs of well-known people (e.g. Einstein, see Stapel & Blanton, 2004), or in the form of names of well-known people (e.g. Michael Jordan, see Baumeister, 2004), appeared to induce changes in self-evaluations. Applying such findings to rival evaluation, we hypothesized that the mere exposure to rival characteristics through subliminal priming, would induce a comparison between oneself and the rival literally in the blink of an eye, and that the degree of jealousy would be based on the outcome of this comparison. 


In the first study using subliminal priming (Massar &, 2005), participants were told that they were going to make an 'association task', and that there task was to indicate as quickly as possible if two neutral words presented on the screen were related to each other by pressing one of two colored keys on the keyboard. 

The visible 'association' words in the task had no relation to rival characteristics, but were neutral words like 'house' and 'garden'. During this task, and in between the two neutral words, participants were subliminally exposed to the rival characteristics. Each word was preceded by a personal pronoun, 'he' for the men and 'she' for the women, and both primes were presented for 17 ms each. The pronouns were included to ensure that participants would not relate the rival characteristics to themselves, but would project them onto a person described in the scenario presented to them after the association task. The rival characteristics used in the subliminal priming procedure were taken from a preliminary study in which men and women were asked to generate words relating to attractiveness and social dominance. For the present experiment, the characteristics that were mentioned most often by these participants were chosen. For the attractiveness condition, these were 'pretty', 'beautiful', 'slender', and 'sexy'. For the social dominance condition, 'tough', 'money', 'power', and 'success' were used. There were four rival characteristics for each condition, and each word was presented five times, making a total of 20 trials. A trial would consist of a neutral word (presented for 1.5 sec), a personal pronoun (17 ms), a rival characteristic (17 ms) and then another neutral word (1.5 sec). After completing the association task, participants read a shortened version of the jealousy scenario used in the studies described above. 


The results showed that subliminally priming in this context clearly worked, although we found the hypothesized effects only for individuals with a high mate value (see Figure 3). These participants obviously differentiated between the rival characteristics: women reported more jealousy when exposed to words relating to physical attractiveness than to social dominance words, and men reported more jealousy after exposure to social dominance words than to attractiveness words. Participants with a low mate value reported more overall jealousy, independent of the characteristics of the rival. 


Why did we find the effects only for individuals with a high mate value? From an evolutionary point of view, it is adaptive for people with low mate value to react strongly to the presence of any rivals, independent of their characteristics. After all, not only is their partner more likely to abandon them in favor of the more attractive rival, but should this actually happen, there is a risk they might not find another partner. On the other hand, people with a high mate value can ‘afford’ to be more differentiated in their jealous responses. For them, it is more relevant to focus on those characteristics that make a rival a more desirable partner than they themselves are, e.g. physical attractiveness for women and social dominance for men. A similar pattern of results was found by Buunk and Dijkstra (2003) who showed that women who felt they had a low Waist Hip Ratio (WHR), that is, a good figure, reported more jealousy after exposure to a rival who also had a low WHR, than women who felt they had a high WHR.


Although the effects were limited to those with a high mate value, this study established for the first time that it is possible to induce jealousy in participants through subliminal presentation of sex-specific rival characteristics. The effects reported here were found without participants’ awareness of having noticed the rival characteristics. One might argue that the external validity of our paradigm is limited as we used words to describe the rival characteristics. However, in real life, this may indeed happen quite regularly, for instance when one's partner describes the characteristics of someone of the opposite sex he or she knows. Our findings suggest that unconsciously linking certain features to a third person, leads to 'projecting' these characteristics onto a rival that is without any characteristics described in a scenario. Moreover, in line with recent research on subliminal social comparison (Mussweiler, 2003; Stapel & Blanton, 2004), given the sex-specific differentiated responses to the rival characteristics, and the moderating role of one's own mate value, it seems that the participants made a comparison between the rival and themselves, causing them to report more or less jealousy. 


In a next experiment, using the same paradigm, we examined to what extent the jealousy evoking effects of rival characteristics depended on the menstrual cycle of the woman. It can be argued that the during the fertile period of a woman's menstrual cycle, the presence of a rival could be an especially large threat to the relationship, for women as well as for men. Previous research has established that women tend to be more prone to feelings of jealousy during the time of high fertility risk, and are especially sensitive to cues of emotional infidelity (Gaulin, Silverman, Phillips, & Reiber, 1997; Krug, Finn, Pietrowsky, Fehm, & Born, 1996). We therefore reasoned that a physically attractive rival would be especially threatening to women who were at the time of the experiment in the ovulatory phase of their menstrual cycle. Research has also shown that women rate men who display signs of social dominance as more attractive during the fertile phases of their menstrual cycle than during the non-fertile phases of their cycle (Gangestad, Simpson, Cousins, Garver-Apgar, & Christensen, 2004). Moreover, men tend to be more attentive and proprietary during the fertile phases of their girlfriends' menstrual cycle (Gangestad, Thornhill & Garver, 2002). Therefore, it can be expected that for men, the presence of a socially dominant rival is especially threatening during the fertile phases of their partner's menstrual cycle.


In our next study, which employed the same paradigm as the previous study (e.g. participants were subliminally primed with words relating to rival characteristics), the menstrual cycle of both the female participants and of the male participants' girlfriends was assessed. Preliminary results showed that women in the fertile phase of their menstrual cycle did indeed report more jealousy than women in the non-fertile phase of their cycle, and did report more jealousy after exposure to a physically attractive rival than after exposure to a socially dominant rival. Men whose girlfriends were in the fertile phase of their menstrual cycle at the time of the experiment reported more jealousy after exposure to a socially dominant rival than after exposure to a physically attractive rival (Massar, Buunk & Dechesne, 2005). Thus, these results show that menstrual cycle apparently has a strong effect on the sensitivity to intrasexual competition as it affects how men and women respond to subliminally presented rival characteristics. 

Body build


While the previous studies operationalized physical attractiveness as facial attractiveness, the study by Dijkstra and Buunk (2003) indicated that particularly features like having more beautiful legs, a better figure, a more attractive body, more beautiful hips, a lighter and more slender body build were important rival characteristics. Indeed, many studies have shown, however, that the body is at least as an important determinant of physical attractiveness than the face, in particular when individuals are observed from a distance (Alicke, Smith, & Klotz, 1986; Mueser, Grau, Sussman, & Rosen, 1984; Pedersen, Markee & Salusso, 1994). A series of studies employing different methods, and examining various populations, including preadolescent, Mexican-American, British and Greek participants, have shown that particularly for women a low waist-to-hip ratio (WHR) is an important determinant of attractiveness that is independent of weight (Furnham, Moutafi & Baguma, 2002; Furnham, Tan & McManus, 1997; Henss, 1995; Markey, Tinsley, Ericksen, Ozer, & Markey, 2002; Singh, 1993; 1995; Streeter & MacBurney, 2003). The ultimate reason that a low WHR is perceived as attractive, is that it is actually associated with health and fertility. Nevertheless, there is evidence that in many non-Westernized societies the attractiveness of a woman may be mainly determined by her weight (e.g., Wetsman & Marlowe, 1999; Yu & Shepard, 1998), supposedly because in cultures where few resources are available to provide adequate nutrition, being overweight and having a high WHR may be viewed as signs of high status, wealth and prosperity. 


We expected that rivals with a favorable WHR would evoke more jealousy than rivals with an unfavorable WHR. We used the stimuli developed by Singh (1993; 1995) that manipulate the rival’s WHR by varying the size of the waist. However, with this procedure, one unintentionally manipulates a rival’s degree of body taper as well: as the waist narrows, not only the WHR decreases, but also the body taper seems to increase. This is quite relevant as there is considerable evidence that body taper is a more important determinant of male than of female physical attractiveness e.g., Franzoi & Herzog, 1987; Horvath, 1979; Lippa, 1983), assumedly because it reflects a man’s level of physical dominance, a feature highly valued by women, but not by men in a mate. There is indeed medical evidence that the pelvic-shoulder ratio correlates positively with beta-li​popro​teins, hormones that are related to testosterone levels and muscle development in men (e.g., Evans, 1972). In line with, among others, Horvath (1979), we manipulated body taper by varying the shoulder-to-hip-ratio (SHR). While we expected rivals with lower WHR’s to evoke relatively more jealousy in females than in males, we expected rivals with higher SHR’s to evoke relatively more jealousy in males than in females. We also asked participants which body parts they had paid attention to while evaluating the rivals.

In a first study with this paradigm, (Dijkstra & Buunk, 2003) we presented a sample of students with line drawings (derived from the work by Singh, 1993) of individuals of the same sex as themselves. The drawings had identical facial and bodily features and only differed in the size of their WHR and SHR. The results showed that rivals with a low as opposed to a WHR evoked indeed more jealousy in women than in men. In contrast, rivals with a high as opposed to low SHR evoked more jealousy in men than in women, particularly when the rival had a high WHR (see Figure 4). In evaluating the rivals, women indicated that they had paid more attention to the rivals´ waist, hips, and legs, and men indicated that they had paid more attention to the rivals' shoulders, chest, and belly.



A second study examined the role of WHR and SHR of rivals in evoking jealousy in a sample of adults in various age groups from the general population (Buunk & Dijkstra, 2005). There were two reasons to conduct this study. First, students form a very restricted sample with regard to age and educational level, limiting the generizability of the findings by Dijkstra and Buunk (2001). Second, and more importantly, according to life history theory, men may follow two important strategies to achieve reproductive success (e.g., Hill & Hurtado, 1996): a strategy of physical dominance or a strategy of eminence (Kemper, 1990). Physical dominance refers to the elevated social rank that is achieved by physical competition, and contributes especially to the mate value of young men who at their peak with regard to health and fitness (Kemper, 1990). In contrast, eminence refers to the elevated rank that is achieved through socially approved accomplishments, which will peak as men get older, whereas their physical dominan​ce will decline. Because men most often will be confronted with rivals of approximately the same age (due to women’s preference for males who are only slightly older than themselves; Kenrick & Keefe, 1992), it was expected that as men get older, a rival’s SHR will play a less important role in evoking jealousy. In contrast, it was expected that a rival’s WHR will continue to evoke jealousy among women as they get older, particularly because, regardless of age, men tend to prefer women who signal health, youth and fertility (e.g., Buunk, Dijkstra & Kenrick, Warntjes, 2001; Kenrick & Keefe, 1992). We further examined if jealousy evoked by rivals with varying a WHR’s and SHR’s differed depending on one’s own WHR or SHR.



The results were largely in line with the previous study (Buunk & Dijkstra, 2005). However, as predicted, as men were older, the SHR of the rival was a less important factor in evoking jealousy, whereas among women jealousy in response to the rival´s WHR was not affected by age. Moreover, the rival’s SHR was also a more important determinant of perceptions of social and physical dominance as men were younger. Remarkably, among men, the low WHR-low SHR rival, that is, the rival with a linear and slender body build, evoked the highest level of jealousy and was perceived as the most attractive and the most socially dominant of all rivals. Probably, this type of rival is perceived by adult men as having the highest level of eminence, and therefore as the most threatening. There is indeed some evidence that a linear and slender body build is associated with the strategy of eminence. For example, men with such a body build have been found to be more reflective (Kagan, 1966), to be more interested in higher status vocations such as school super​intendent and lawyer, and to attain a higher occupati​onal level (Deabler et al., 1975). In contrast, men with a an athletic and muscu​lar body build have been found to be relatively energetic, physically fit, but also to show relatively a lower impulse control and a higher competitive aggressiveness (e.g., Bridges & Jones, 1970), which might lead to physical dominance early in life, but may not be conducive to attaining a high position in the societal hierarchy (for a review see Kemper, 1990; Dabbs, 1992). 

An important limitation of these studies was that we used a within-subjects design in which participants viewed the various figures simultaneously, which may have evoked demand characteristics as participants may have had theories about the research hypotheses and may responding accordingly. In a next experiment, we examined if individuals may perceive the figure of the rival automatically and unconsciously. In this experiment, male participants were subliminally exposed to the line drawings. This time, a parafoveal priming procedure was used, whereby the primes are presented in the periphery of the attended region (Bargh & Chartrand, 2000). For male participants, a figure with a high shoulder-to-hip ratio (e.g. an attractive body shape, indicating social dominance) and a figure with a low shoulder-to-hip ratio (an unattractive body shape) were chosen as primes. Participants were assigned to either the attractive prime condition, or the unattractive prime condition. They were told to focus on the 'X' in the centre of the screen and to indicate as fast as possible on which side of the X they saw a flash by pressing a key on the keyboard. The prime (the line drawing) was randomly presented for 60 ms in one of the four parafoveal regions, and was immediately masked. A random delay between the primes was inserted to avoid an anticipated response by participants. Moreover, the primes were alternated with neutral pictures of geometrical shapes. All in all, participants were exposed to 64 trials, 16 of which consisted of the primes. After the priming procedure, the shortened version of the jealousy evoking scenario was presented to the participants and jealousy was measured with a slider on the computer screen.


The results from this experiment were in line with the results from the Dijkstra and Buunk (2003) study: men reported significantly more jealousy after subliminal exposure to the figure with the attractive body shape (high SHR) than after exposure to the figure with the unattractive body shape (low SHR). Apparently, the men in this study were able to detect another man's body shape without being aware of it, and their behaviour was influenced by these impressions. In a future experiment, female participants will be subliminally exposed to either a line drawing of a figure with a low WHR (a physically attractive body shape) or a line drawing of a figure with a high WHR (unattractive body shape). 

Sexual versus emotional infidelity


One might argue that even automatic gender differences in the importance attached to the dominance and attractiveness of rivals, do not necessarily reflect evolved differences, but may simply be due to cultural learning. The validity of an evolutionary perspective would be particularly strengthened if we could define on the basis of such a perspective conditions under which the opposite sex difference would occur. While it is often assumed that an evolutionary perspective is insensitive to context, we would like to argue that considering men's and women's reproductive interests in a given situation, an evolutionary approach may make very specific predictions on the way in which sex differences may depend on the context. With respect to jealousy, an important contextual factor is the type of threat implied by the infidelity. Men, and not women, have faced in the course of evolution, the problem of uncertainty with regard to the paternity of their offspring. When their partner is sexually unfaithful, men may incur serious costs as they may, unkno​wing​ly, invest heavily in another man's offspring without passing on their own genes. Therefore, male jealousy will have evolved as a mechanism to prevent one's partner’s sexual involvement with another man, and this mechanism will be primarily elicited by signs of the partner's sexual infidelity (Wilson & Daly, 1992). In contrast, for women, their partner’s infidelity might have included the risk of having to share her partner’s resources with another woman, and, even more threatening, the risk that he might leave her for that other woman. Because men can have sex with women while minimi​zing their invest​ments, evidence of an emotional bond may be a reliable indicator to women of the potential loss of their partner's investment. Therefore, women would especially experien​ce jealousy when their partner is emotionally un​faithful (Buss et al., 1992). 


A series of studies in the United States, the Netherlands, China, Germany, Korea, Sweden and Japan suggests indeed that when asked to choose what they find most upsetting, more men than women do indeed find sexual infidelity of their partner more upsetting, whereas more women than men do find emotional infidelity of their partner more upsetting (e.g., Bailey, Gaulin, Agyei, & Gladue, 1994; Buss, Larsen, Westen, & Semmelroth, 1992; Buunk, 1986; Buunk, Angleitner, Oubaid, & Buss, 1996; Cann, Mangum & Wells, 2001; DeSteno & Salovey, 1996b; Harris & Christenfeld; 1996; Hupka & Bank, 1996; Wiederman & Kendall, 1999). In addition, participants are also more physiologically upset, as measured by heart rate, electrodermal response, corrugator supercilii contraction, in line with the predicted gender difference (see also Pietrzak, Laird, Stevens, & Thompson, 2002), although these physiological data could later not be replicated by Grice and Seely (2000) nor by Harris (2000). It must be noted, however, that the gender difference may not occur when rating scales instead of a forced-choice paradigm are used (DeSteno, Bartlett, Braverman, & Salovey, 2002; Wiederman & Allgeier, 1993), when personal experiences with a partner's actual infidelity are recalled (Harris, 2002), when individuals are under cognitive constraint (DeSteno, Bartlett, Braverman, & Salovey, 2002), or when individuals do have experience with infidelity (Harris, 2002; Sagarin, Becker, Guadagno, Nicastle, & Millevoi, 2003). Furthermore, men are mostly equally split when it comes to choosing which type of infidelity they would find the most upsetting.


We assumed that our studies that found gender differences in the jealousy-evoking nature of rival characteristics implied primarily emotional jealousy, and that under conditions of 'pure' emotional infidelity, rivals will be evaluated more as potential threats to the relationship and that, therefore, the jealousy-evoking effect of rival characteristics will strongly reflect the importance of long-term partner preferences. However, when confronted with unequivocal sexual infidelity without the potential of the development of an emotional attachment, gender differences in the characteristics that evoke jealousy may be quite different, and even opposite. In our evolutionary past, important reasons (though not necessarily conscious motivations) why women might have engaged in extradyadic sex might have included the acquisition of ´good genes´ that would increase offspring quality, the acquisition of ´sexy sons´ genes that would increase a son's chance of reproductive success, and the promotion of genetic diversity as a buffer against an unpredictable environment (e.g., Buss, 1994; Scheib, 2001). All these potential benefits would be served by having sex with physically attractive men because a man’s physical appearance is the only quick way to assess the quality of his genes (Buss, 1994). Therefore, in the case of 'pure' sexual infidelity, men would particularly pay attention to the attractiveness of the rival rather than to his social dominance or status. For women, the situation is quite different. Sexual infidelity as such has from an evolutionary point of view not posed a threat to a woman's reproductive success. Therefore, for women, it is relatively unimportant who the rival is in a purely sexual fling of their partners.


We also assumed that, because sexual and emotional infidelity are qualitatively different situations, they will evoke qualitatively different types of affective responses. According to several authors, the exact content of the emotional experience of jealousy depends strongly upon the specific aspects of a jealousy-evoking situation that individuals cognitively focus upon (e.g., Parrot & Smith, 1993; Sharpsteen, 1991). Therefore, we expected that in the case of a partner’s emotional infidelity, anxiety and insecurity due to a threat to the continuation of the primary relationship will become salient. This response has been called ‘preventive’ (Buunk, 1997) or ‘suspicious’ jealousy (DeSteno & Salovey, 1994; Parrott, 1991). In contrast, when extradyadic sex has already occurred, and thus the partner has committed an act that violates the widely held norm of faithfulness, individuals will usually respond with anger and betrayal to an extradyadic affair of one's partner, in particular when the infidelity is perceived as undeserved or unfair (Buunk, 1995; Mathes, Adams & Davies, 1985; Parrott, 1991; Sharpsteen, 1991). 

In our study (Buunk & Dijkstra, 2005), we exposed men and women to the scenario used in our previous studies. However, in the sexual infidelity condition, the following was add to the scenario:

‘In the course of the evening you lose track of her. The next day your girlfriend tells you that they kissed passionately that night and that she has seldom had such good sex as with this man. On a sexual level, they connected in an intense and very special way. She does, however, assure you that she only feels sexually attracted to this man and does not feel emotionally attached to him.’

In the emotional infidelity the following was added to the scenario:

‘In the course of the evening you lose track of her. The next day your girlfriend tells you that she had felt an immediate connection with this man and that she seldom met someone with whom she could talk so well. On a personal level, they connected in a unique and very special way. She does, however, assure you that she does not feel sexually attracted to this man and that she only feels emotionally attached to him. 


The results showed that jealousy evoked by emotional infidelity was primarily characterized by feelings of threat, and jealousy after sexual infidelity was primarily characterized by feelings of betrayal and anger. Following emotional infidelity, in men, a rival’s dominance, and in women, a rival’s physical attractiveness, evoked feelings of threat (and not of anger-betrayal). In contrast, after sexual infidelity, in men, but not in women, a rival’s physical attractiveness evoked feelings of betrayal-anger (and not of anxiety or suspicion). Thus, our study showed that the gender differences found in many of our studies are confined to ‘pure’ emotional infidelity, and that in the case of ‘pure’ sexual infidelity, the sex difference is in part reversed, with men, and not women, responding with more jealousy to physically attractive rivals. This latter finding reflects the importance of physical attractiveness as an attribute for women in the context of casual sexual affairs (Buss, 1994; Wiederman & Dubois, 1998; Gangestad et al., 2004). 


In a related experiment, we examined if subliminally presenting sex-related versus intimacy-related words would affect responses to different types of rivals, and if this would depend on one's sex drive. We assumed that for individuals with a high sex drive, activating sex related constructs will make intrasexual competition particularly salient, whereas for individuals with a low sex drive activating intimacy related constructs will make intrasexual competition particularly salient. That is, someone with a high sex drive will be more oriented to short-term mating and having sex with multiple partners, whereas someone with a low sex drive will be more oriented towards long-term mating and developing a intimate relationship with a single partner. In this experiment, participants were subliminally primed with words relating either to sex (sex, passion, making out, and aroused) or with words relating to intimacy (warmth, intimate, attached, and committed). After the priming procedure, they were told to imagine their partner coming home one day and telling them 'I found someone else'. Next, they indicated, among others, how upset they would be if this 'other person' had better career prospects than they had, and was more attractive than they were. Because these two variables were the only ones to show significant effects of the primes, and because they showed the same pattern of responses, they were taken together to form one dependent variable: upset over a rival's characteristics.

As shown in Figure 5, the results showed that there was no main effect of prime, but that there was a main effect of sex drive. Men with a high sex drive reported feeling more upset than men with a low sex drive over the rival's characteristics. The interactions between sex drive and prime were also significant. For men who had been primed with intimacy, sex drive did not influence their feelings of upset over a rival’s characteristics. However, when they had been primed with sex, sex drive did influence men’s responses: men with a high sex drive reported feeling more upset over a rival’s characteristics than men with a low sex drive. These results suggest that men with a high sex drive are more prone to engage in intrasexual competition, especially when they are confronted with the sexual infidelity of their partner (Massar & Buunk, 2006). 

Conclusion


Although some people like to believe that, despite their biological differences, men and women are essentially the same, according to evolutionary psychology men and women do not only have different bodies, they also have different minds. This is in particular due to the fact that, during their life, women produce only a limited amount of eggs whereas men produce billions of sperms. This has lead men and women to make essentially different investments in their offspring, producing different adaptive problems for men and women (Buss, 1994; Miller, 2000). In this chapter we presented a series of results from our program that examined the consequences from these different adaptive problems for intrasexual competition. Using both descriptive and experimental methods as well as various kinds of stimuli material, our findings show that there are consistent gender differences in the jealousy-evoking effect of  particular rival characteristics. Most of our findings sing a single song; that is, whereas jealousy in women is evoked more than in men by a rival ‘s physical attractiveness, jealousy in men more than in women is evoked by a rival’s status and dominance related features. This gender difference was found when physical attractiveness was defined as general attractiveness, facial attractiveness, and waist-to-hip ratio, and when status and dominance related features were defined as social dominance, physical dominance, shoulder-to-hip ratio and social status. Of course, one might argue that such sex difference mainly reflect culturally learned norms concerning what is appropriate for each sex. However, this explanation appears to fall short in explaining an increasing and diverse number of findings. First, among lesbian women and gay men the same sex differences were found, suggesting that, overall, males and females posses an evolved mechanism through which they respond more or less automatically to those rival charac​teristics that have been important in sexual selection in our evolutionary past, even when, as in the case of homosexuals, this mechanism does not parallel those characteristics that, given the mate preferences of their partners, constitute the largest threat. Second, we found in line with evolutionary reasoning, for males a reversal of the importance of dominance versus physical attractiveness as an important rival characteristic in the case of sexual infidelity. That is, when confronted with an intense single sexual contact of one's partner with a rival, males responded with more jealousy to a physically attractive rather than to a social dominant rival, paralleling precisely what women find important  in short-term mating. Third, we are now obtaining increasing evidence that men and women respond differently to subliminal cues of rival characteristics, and that the difference between men and women in the responses to such cues is in the same way as to explicit descriptions of rival characteristics. 

Apparently, the evaluation of rivals in a romantic jealousy situation may occur outside conscious awareness, and such automatic responses are affected by factors which are relevant from an evolutionary perspective, such as mate value and fertility of the female. To conclude then, our program is unraveling in more and more detail how the male and female mind are made up to pay attention in different ways to specific rival characteristics. 
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Figure 1.  Profiles of high and low socially dominant rivals.

High social dominance

"You find out that your girlfriend is flirting with Hans, the man in this photo. Hans is a student in Groningen and is about the same age as you. Hans is a teaching assistant and teaches courses to undergra​du​ates. He is also president of DLP, an activities club that numbers about 600 members. Hans knows what he wants and is a good judge of character. Hans also often takes the initiative to do something new and he has a lot of influence on other people. At parties he always livens things up."

Low social dominance

"You find out that your girlfriend is flirting with Hans, the man in this photo. Hans is a student in Groningen and is about the same age as you. Hans attends classes regularly and is one of the 600 members of activities club DLP. Hans does not always know what he wants and he often fails to understand what is going on in other people's minds. Hans often waits for others to take the initiative and is rather compliant. At parties he usually stays in the background." 


Figure 2. Jealousy as a function of dominance and attractiveness of the rival for men and women
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Figure 3. Jealousy as a function of mate value after subliminal exposure to either physical attractiveness words or social dominance words.
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Figure 4.  Jealousy as a function of shoulder-to-hip ratio (SHR) and waist-to-hip ratio (WHR) of the rival for men and women

Figure 5. Jealousy in response to  rival's characteristics as a function of sex drive after subliminal priming with intimacy related or sex related words.
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