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This study explored evolutionary hypotheses concerning extrapair sex (or EPCs: extra-
pair copulations). Based on recent notions about sexual selection, we predicted that (a)
men’s number of EPCs would correlate negatively with their fluctuating asymmetry, a
measure of the extent to which developmental design is imprecisely expressed, and (b)
men’s number of times having been an EPC partner of a woman would negatively corre-
late with their fluctuating asymmetry. In a sample of college heterosexual couples, both
hypotheses were supported. In addition, men’s physical attractiveness independently pre-
dicted how often they had been an EPC partner. Women’s anxious attachment style posi-
tively covaried with their number of EPC partners, whereas their avoidant attachment style
negatively covaried with their number of EPC partners. © Elsevier Science Inc., 1997
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s recorded by poets, novelists, and psychologists alike, sexual relation-
ships evoke emotions distinct both in intensity and kind. And, of all
events within relationships that evoke strong emotional reactions, extra-
pair sexual relations (or EPCs: extrapair copulations) are perhaps those
that can lead to the most destructive consequences. When discovered by one’s mate,
EPCs not only can cause relationships to dissolve (Hite 1987), but, after reviewing
the relevant empirical literature, Daly and Wilson (1988) concluded that the most
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common cause of spousal homicide is male suspicion of his mate’s infidelity (see
also Wilson and Daly 1992).

In light of the clear significance of EPCs to the lives of individuals and rela-
tionships, systematic and theoretically motivated research examining the factors that
give rise to them is surprisingly sparse. Most research on extramarital sex (for a re-
view, see Thompson 1983) or nonmarital extradyadic sex (Hansen 1986) has been
atheoretical (for recent exceptions, see Baker and Bellis 1993; Bellis and Baker
1990). The paucity of theoretically motivated research cannot be due merely to the
infrequency of EPCs. Large surveys of married women in the U.S. estimate that be-
tween 15% (Laumann et al. 1994) and 70% (Hite 1987) have had extramarital sex,
with the median estimate being about 30% (for a review, see Thompson 1983; also
Kinsey et al. 1953). Typically, 25%-50% of married U.S. men surveyed report hav-
ing had extramarital sex (Thompson 1983; see also Kinsey et al. 1948; Laumann et
al. 1994). And, 6% of a sample of British women with one main partner reported
their last act of sexual intercourse to be an EPC (Bellis and Baker 1990). Blood
group studies of paternity in England have revealed levels of nonpaternity for the
purported father of about 6% (Edwards 1957).

In the research reported here, we adopted an evolutionary perspective to ex-
plore individual difference factors associated with EPCs of college students involved
in romantic relationships. While sometimes leading to marriage, college romantic
relationships may, on average, differ from more long-lasting mateships in a number
of ways. Nevertheless, these relationships are convenient to study, extrapair sex out-
side of them is not uncommon, and theory and data indicate that in a variety of ways
we should expect the factors associated with phenomena in them to be similar to
those associated with the same phenomena in long-term mateships (Hansen 1986),
Moreover, EPCs in college relationships can bring about many of the same disrup-
tive consequences that extrapair sex in marriages brings about. Hence, EPCs in stu-
dent relationships may shed light on evolutionary hypotheses.

EVOLUTIONARY PSYCHOLOGY AND EPCs

From an evolutionary psychological perspective, relatively long-term sexual and
romantic relationships partly represent the expression of adaptations, individuals’
design features forged through the accumulative effects of differential replication of
genes during the course of human history. Purportedly, one overarching function of
the propensity to form long-term sexual relationships is that such relationships pro-
vide a social context in which childrearing would have been efficient and successful
within ancestral environments (Mellen 1981). Of course, in this age of readily avail-
able and reliable contraception, long-term sexual relationships can be completely
unlinked with reproduction and parenting. This fact, however, in no way gainsays a
historically adaptive, reproductive significance of the psychological design that
underlies the formation and maintenance of sexual relationships (Buss 1991, 1995;
Symons 1987, 1992; Thornhill 1990; Tooby and Cosmides 1992).

From an adaptationist perspective, why do EPCs occur? Because the roles that
men and women play in reproduction differ, the functional significance of EPCs
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should partly differ for the sexes. Whereas men can potentially have many offspring
within a short time frame, women can conceive and successfully bear a child at most
once a year or so. For this reason, men’s EPCs historically may have increased their
quantity of offspring, whereas women’s EPCs probably affected only offspring
quality. With this notion in mind, we derived and tested specific evolutionary hy-
potheses about EPCs rooted in ideas about the differential developmental quality of
male partners.

Factors Affecting Men’s EPC Opportunities

Because of men’s potentially slight investment in offspring, their reproductive success
has covaried historically with their number of mates. Number of mates in turn may
have covaried with the extent to which men could obtain mates with minimal mating
effort and parental investment (e.g., short-term mates) and, therefore, men’s reproduc-
tive success is likely to have covaried with their short-term mating ability (Betzig
1986; Buss and Schmitt 1993). As a result, although men’s evolved design should not
necessarily dispose themn to pursue short-term matings under all circumstances, it
should dispose them to do so under certain conditions (Buss and Schmitt 1993).

EPCs are often short-term matings in which effort put toward the matings (i.e.,
energy expenditure, time, accumulated material resources) is relatively small. The
success with which men can pursue such short-term matings necessarily is a func-
tion of women’s evolved psychological design and, more specifically, the condi-
tions under which women would accept mates who invest little into their relation-
ships. Multiple sexual selection processes that could have forged women’s
psychological design in this regard have been proposed (Bradbury and Andersson
1987; Cronin 1991; Kirkpatrick and Ryan 1991). Our focus is one particular sexual
selection process, “good genes” sexual selection (for a review, see Cronin 1991).

“Good genes.” A number of theorists propose that women will accept men for
short-term matings to the extent that their genes confer viability fitness to offspring,
that is, to the extent that they possess “good genes” (Benshoof and Thornhill, 1979;
Gangestad and Simpson 1990; Simpson and Gangestad 1991; Smith 1984; Thornhill
and Gangestad 1993). Proposals that mate choice is based on genetic benefits off-
spring receive have been controversial, for they require heritable fitness (that is, the
genetic “quality” [in a highly restricted, evolutionary sense—that is, quality for pur-
poses of survival and reproduction] of mates must vary). And, under classical popu-
lation genetic models, selection drives out heritable fitness (Fisher 1930; Kirkpatrick
1982, 1985; Lande 1981). These models have assumptions, however, that have recently
been questioned.

One assumption is that the selective environment is constant. Recently, popula-
tion biologists have noted that at least certain aspects of the environment are clearly
not constant. Specifically, pathogens and the immune defenses of their hosts co-
evolve in response to one another, such that their nature continually changes across
generations (Anderson and May 1978, 1982). Host—parasite coevolution has been
one of the most important concepts to be introduced into evolutionary genetics in
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the past several decades, having been applied to our understanding of the immense
genetic diversity in the natural world, sexual recombination, and the evolution of
sex itself (Hamilton 1980, 1982; Tooby 1982)—three major issues in evolutionary
biology. In addition, it has been applied to sexual selection. Specifically, Hamilton
and Zuk (1982) have noted that, because host—parasite coevolution maintains herita-
ble fitness in host populations in the form of variation in pathogen resistance, host
individuals should evolve to choose mates who possess indicators of pathogen resis-
tance.

A second assumption is that new genetic variants enter the population at a neg-
ligible rate. One process through which new variants are introduced, of course, is
mutation. Although this process has been recognized as an important genetic phe-
nomenon for decades, until recently it was thought that new, slightly deleterious al-
leles introduced through mutation would be removed by selection quickly and have
a negligible effect on heritable fitness. In fact, mutation-selection balance can main-
tain considerable heritable fitness (Rice 1988). Hence, perhaps individuals should
evolve to choose mates who possess indicators of a relative lack of mildly deleteri-
ous alleles (Pomiankowski et al. 1991).

Biologists have attempted to identify markers of pathogen resistance and lack
of mildly harmful, relatively new genetic variants in a variety of species. The most
successful of these attempts probably concerns fluctuating asymmetry. Fluctuating
asymmetry is absolute asymmetry of the two sides of bilateral characters (e.g.,
wings, fins, hands, feet, ears) for which the signed differences between the two sides
have a population mean of zero and are normally distributed (Van Valen 1962). Be-
cause the two sides of such characters are not controlled by different genes, it is
thought that their asymmetry represents the imprecise expression of underlying de-
velopmental design due to developmental perturbations (developmental instability).
Although a variety of factors can cause developmental perturbation (e.g., extreme
temperatures, poor nutritional status, toxins; see Lerner 1954; Parsons 1990; Thoday
1955; Waddington 1957), pathogens (Bailit et al. 1970; Mgller 1992a; Parsons
1990) and mutations (Parsons 1990) are two important causes of perturbation in nat-
ural populations. As might be expected if pathogen resistance and mutation effects
are heritable, fluctuating asymmetry appears to be heritable across a variety of spe-
cies, including humans (Mgller and Thornhill, in press).'

Low fluctuating asymmetry is associated with high male mating success (or
with sexually selected characters associated with mating success) in a variety of spe-
cies, including barn swallows (Mgller 1992b), scorpionflies (Thornhill 1992a,
1992b; Thornhill and Sauer 1992), Drosophila (Markow and Ricker 1992), primates
(Manning and Chamberlain 1993), and others (for reviews, see Mgller and Pomi-
ankowski, 1993; Mgller and Swaddle, in press; Watson and Thornhill 1994). Some
of the best evidence for the importance of fluctuating asymmetry in mating success,
however, comes from humans. In research we have previously reported, we mea-
sured fluctuating asymmetry by measuring the two sides of seven bilateral charac-

'Heritability of fluctuating asymmetry is relevant because some phenomenon (or phenomena) must
have maintained its additive genetic variance despite apparent directional selection for low fluctuating
asymmetry. Host—parasite coevolution and mutation—selection balance are just such phenomena.
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ters (feet, ankles, hands, wrists, elbows, ear length, ear width), taking the difference
for each, and creating a composite index. Men who possess low fluctuating asym-
metry tend to be judged as more attractive than other men (Gangestad et al. 1994;
Thornhill and Gangestad 1994) and have relatively large body mass (Manning 1994;
Thornhill et al. 1996). Moreover, men who possess low fluctuating asymmetry tend
to have had relatively many sexual partners (Gangestad and Thornhill 1996a;
Thornhill and Gangestad 1994).

Hypothesis. Short-term mating outside of a long-term relationship has obvious
potential costs. Detection by a mate may lead to dissolution of the relationship. The
partner may reduce his or her investment in the relationship. Bodily injury may
result (Daly and Wilson 1988). Moreover, short-term mating efforts are not without
costs in the currency of time, energy expenditure, and the like. Finally, sexually
transmitted diseases have probably been around throughout the microevolution of
Homo sapiens, and multiple partners increase the chances of contracting them. Men
should have an evolved design that disposes them to pursue short-term matings
under low-cost conditions, one of which is that they are preferred by women as
short-term partners. One factor that leads men to be preferred by females as sexual
partners (in absence of a long-term relationship) is their developmental quality, a
marker of which is fluctuating asymmetry. The following prediction can hence be
made concerning men’s EPCs: Men’s number of EPC partners will correlate posi-
tively with men’s developmental quality and thus negatively with men’s fluctuating
asymmetry.

Factors Affecting Women’s EPC Partnerships

Due to internal gestation, women’s reproductive success, unlike that of men, histor-
ically should not have been a function of their number of sexual partners. After all,
women can conceive only once every year or so and, hence, multiple mates in a
short period of time do not convert into multiple conceptions. In light of this fact,
what potential benefits of extrapair sexual relations could have forged an evolved
design disposing women to pursue them under certain conditions? One benefit is
once again based on notions about “good genes” sexual selection (Smith 1984).

Genetic benefits. To the extent that men’s fitness is heritable, from an evolution-
ary perspective women should be faced with trading off men’s heritable fitness and
their investment in the mateship (Gangestad 1993; Gangestad and Thornhill 1996b).
The reason is that men who can successfully achieve short-term matings (e.g., men
with heritable fitness) may not be disposed to invest exclusively in a single mate-
ship. Men most willing to invest in a mateship, by contrast, may be those less able to
achieve short-term matings. Historically, however, women may have been able to
achieve genetic benefits as well as investment by obtaining genetic benefits from
one male and investment from another, that is, by engaging in extrapair sex (Ben-
shoof and Thornhill 1979; Smith 1984). In part, a woman would have been repro-
ductively advantaged by doing so to the extent that she could improve on the genetic
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benefits of her mate. One evolutionary view, then, suggests that women’s propensi-
ties to engage in extrapair sex should partly depend upon this factor.

Hypothesis. Based on these notions, then, we can derive a prediction about
women’s extrapair sex: Women’s EPC partners will tend to exhibit developmental
quality, as revealed by low fluctuating asymmetry. Hence, men’s fluctuating asym-
metry should negatively correlate with the number of times they have been a
woman’s EPC partner.

Overview of the Study

Heterosexual college students involved in romantic relationships completed a series
of questionaires about their relationship and sexual history. Included were questions
about: (1) Number of EPC Partners: Whether they had ever had sex with a person of
the opposite sex other than a relationship partner during a romantic relationship and,
if so, with how many persons had they had such sex; and (2) Number of Times an
EPC Partner: Whether they had ever had sex with a person of the opposite sex they
knew was involved romantically with another person at that time and, if so, with
how many such persons. Seven anatomic fluctuating asymmetries were measured
and summed into an index. Regression analyses were then conducted to examine the
association between men’s and women’s fluctuating asymmetry and number of EPC
partners or number of times an EPC partner. Also included in regression models
were measures of age, socioeconomic status (SES) of family of origin, expected
future salary, physical attractiveness, and attachment style (Hazan and Shaver 1987;
Simpson 1990).

Hazan and Shaver (1987) suggested that romantic relationship styles can be
thought of in terms similar to conceptualizations of mother—infant attachment
(Bowlby 1973; see also Bartholomew 1990; Bartholomew and Horowitz 1991; Col-
lins and Read 1990; Feeney and Noller 1990; Kobak and Hazan 1991; Simpson
1990; Simpson et al. 1992). They also constructed a measure designed to categorize
individuals into one of three styles based on work with mother—infant interactions
(Ainsworth et al. 1978): avoidant, anxious, and secure, Simpson et al. (1992)
adopted a dimensional perspective, in which romantic relationship styles can be
construed as varying along (a) an avoidant (distant, nonintimate) to secure (open to
intimacy) dimension, and (b) an anxious (fearful of abandonment) to nonanxious
(not fearful of adandonment) dimension. We included measures of attachment styles
in this study because research indicates that these variations in openness to intimacy
and fear of abandonment importantly predict a variety of relationship phenomena
(Collins and Read 1990; Hazan and Shaver 1987; Simpson 1990; Simpson et al.
1992). It may be important to control for these variations in any attempt to examine
the contributions of other factors, such as fluctuating asymmetry, to relationship
phenomena. In addition, however, the associations between attachment styles and
EPCs may be interesting in their own right. We used Simpson et al.’s measures of
the two dimensions of avoidant and anxious attachment in this research.
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METHODS

Participants

Participants were 203 heterosexual couples (203 men, 203 women) involved in a
romantic relationship for at least 1 month. At least one member of each couple was
enrolled in a psychology course and received, in return for participation, credit
toward a class research requirement. To provide an incentive for partners to partici-
pate, we held a raffle drawing at the end of each of the two semesters during which
the study was conducted, at which time one couple was awarded $100. The mean
age of the men was 21.06 years (SD = 3.55, range = 17-40); the average age of the
women was 19.95 years (SD = 3.24, range 17-39). In total, 53% of participants
reported themselves as Caucasian, 36% as Hispanic, 5% Native American, 3% Afri-
can American, 1% Asian, and 2% other. Twenty couples were married. Nine had
children together, and another six men and eight women had children with previous
partners. The mean length of the couples’ current relationships at the time of the
study was 20.6 months (SD = 18.6, range = 1-108).

Procedure

Couples reported in groups of 1-4. After reading and signing an informed consent
form, each individual was escorted to a separate room and given a series of ques-
tionnaires to complete in privacy. The fact that responses were completely confiden-
tial, anonymous, and would in no way be seen by one’s partner was stressed.

Questionnaires. The questionnaires included: (1) A brief basic information sheet,
including age, height, weight, ethnicity, SES of home of origin (upper class, upper-
middte class, middle class, lower-middle class, or lower class), marital status, dura-
tion of current relationship, number of offspring, and number of offspring with the
current partner. This basic information sheet also asked whether the participant had
ever broken or sprained within the past 3 months a foot, ankle, hand, wrist, or
elbow. These reports were taken into account when we calculated our measure of
fluctuating asymmetry (see next section).

(2) Extrapair Sex, Current Relationship: Participants were asked whether they
had had sex with someone other than their partner while involved with their current
partner and, if so, with how many partners.

(3) Extrapair Sex, Ever: Participants were also asked whether they had had sex
outside of a relationship with any partner prior to the current relationship and, if so,
with how many partners. This figure was added to the number of EPC partners that a
participant reported to have during the current relationship to provide a measure of
each individual’s total number of EPC partners. On average, men reported 1.62 EPC
partners (SD = 2.67, range = 0-16) and women reported 0.50 EPC partners (SD =
0.99, range = 0-7).

(4) Number of Times an EPC Partner: Participants were asked whether they
had had sex with a person who they knew was seriously involved in a relationship
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with another person or married and, if so, with how many such partners. On average,
men reported having been an EPC partner with 0.76 partners (SD = 1.99, range =
0-13). Women reported having been an EPC partner with an average of 0.33 part-
ners (SD = 1.66, range = 0-3). Only participants in the latter half of the study (¥ of
couples = 99) were asked these questions.

(5) Self- and Partner-Estimated Earnings: Participants were asked to estimate
the yearly earnings they and their partners would achieve in 10 years (median val-
ues: male self-reported, $55K; male partner-reported, $50K; female self-reported,
$40K; female partner-reported, $50K). Inspection of these reports revealed that a
small proportion of men and women reported values over $100,000 (up to
$500,000) (8%). Because these values were clear outliers, we decided to truncate
each variable at $100,000. Self- and partner-reports were correlated .40 for men
(p < .001) and .29 for women (p < .001). We averaged the self- and partner-reports
to estimate expected future earnings.”

(6) Attachment Indices (Simpson et al. 1992): Two factor-analytically derived
scales constructed from items based on Hazan and Shaver’s (1987) paragraph de-
scriptions of attachment types: avoidant versus secure attachment (which we refer to
as avoidant attachment here; eight items) and anxious attachment (five items). Sam-
ple items for each scale are: for avoidant attachment, “I am nervous whenever any-
one gets too close to me”; for anxious attachment, “I often worry that my partner(s)
doesn’t really love me.”

Fluctuating asymmetry measures. After putting individuals in their separate rooms
to fill out the questionnaires, the experimenters (2) interrupted each, one at a time, to
measure fluctuating asymmetry. For these measurements, the participant was
escorted to a separate room reserved for measurements alone. One of the two exper-
imenters then measured the participant’s left and right sides of seven bilateral char-
acters: foot width, ankle width, hand width, wrist width, elbow width, ear length,
and ear width. Measurements were made with steel calipers to the nearest 0.1 mm
{0.01 mm for the last 99 participants of each sex). Because measurements may
involve some measurement error, remeasurements were taken when the left and
right sides differed by more than 3 mm (determined on the basis of previous studies
to be relatively extreme asymmetry). In total, about 10% of the measurements met
this criterion. On such characters, the two measurements were averaged. For the 99
couples run during our second semester of data collection, we added two characters:
index (second) finger length and fifth finger length. A total fluctuating asymmetry
index (FA) was calculated for each participant by taking the absolute difference
between the two sides on each character, dividing by the mean size of the character
for the participant, and summing these values across all characters (Palmer and
Strobeck 1986). Because FA for the two semesters of data collection involved dif-
ferent numbers of characters, we standardized FA (through z-score transformation)
within semester and used this standardized index for all analyses.

*Truncated estimates were correlated more highly than untruncated estimates, a fact that provides
additional justification for truncating.
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Some asymmetry of skeletal characters may be due to breaks or sprains, not de-
velopmental instability. In previous research, we did not take account of these fac-
tors, but in this study we attempted to do so. For any feature for which a participant
reported a break (ever) or sprain (within the past 3 months) on one side or the other,
we (a) assigned the sex-specific mean asymmetry in cases in which the asymmetry
exceeded the mean, or (b) assigned the participant’s measured asymmetry in cases
in which the asymmetry was less than the mean asymmetry. In so doing, we assumed
that breaks and sprains more often increase than decrease asymmetry. This procedure
affected 4.1% of the fluctuating asymmetry calculations for individual characters
(5.9% for men, 2.4% for women). The resultant measures of asymmetry were corre-
lated .92 and .94 with unaltered measures for men and women, respectively.

Given the small mean asymmetry of individual characters (< 2 mm), measure-
ment error is a potential concern. To assess interrater reliability, then, we had two
experimenters take measurements for 47 individuals (23 men and 24 women). The
two experimenters were blind to each other’s measures. The intraclass correlation
between the two measurers’ FAs for individuals was .63 (.65 within each sex).
Hence, it appears that these measures of fluctuating asymmetry possess interrater re-
liability sufficient for correlational work .’

The authors measured approximately 25% of the participants. A substantial
proportion (about 50%) of the other participants were measured by experimenters
familiar with the general prediction that low FA men should have more sex partners,
even if not familiar with the specific hypothesis of the current study. Any result
from this study could potentially be due to experimenter biases in measurement
(Rosenthal 1976). Nonetheless, we believe that this possibility is unlikely. The intra-
class correlation between two measurements of FA in an independent sample of in-
dividuals (n = 78) by measurers totally unfamiliar with the notion of FA, its associ-
ation with developmental instability, or its role in sexual selection processes was
almost identical to that observed in the present study (intraclass correlation = .63;
Simpson et al. 1995). If reliable experimenter biases were present in the current
study, one would expect the intermeasurer agreement to be higher in the current
study than in a study using naive measurers (because of the additional source of co-
variation across measurements). Of course, we cannot fully rule out effects of exper-
imenter bias in the current study; future research should examine this possibility.

Photographs and physical attractiveness ratings. After measuring a participant’s
fluctuating asymmetry, an experimenter took two black-and-white, head-on facial
photographs of the participant. For these photos, participants were asked to retain a
neutral expression. After processing, one of the two photos of each individual was
selected for rating (the one that was most clearly head-on, in which the participant
did not close his or her eyes or smile, and for which the focus was best). On the basis
of these photos, the physical attractiveness of participants was rated by eight raters
(second semester) or 10 raters (first semester) on a scale of 1 (least attractive) to 10

*For those participants for whom we had two FA measures, we averaged across them. Because a subset
of our participants had more reliable measures due to aggregation, then, the reliability of FA in the total
sample was probably close to .7.
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(most attractive). The raters’ judgments for each participant were averaged to yield a

composite attractiveness measure. Despite fewer raters for the second semester,

Cronbach’s alphas were .84 for both semesters. Due to camera mishaps, processing

problems, or unsuitable poses, we did not obtain ratings of 14 men and 13 women.
At the end of the study, participants were fully debriefed.

RESULTS

Number of EPC Partners

We first examined predictors of the number of EPC partners men and women
reported through a series of multiple regression analyses (using SPSSX). In the first
model, we included five variables: age, FA, expected salary, SES, and physical
attractiveness. Physical attractiveness was included because it is generally consid-
ered to be a factor that importantly influences romantic relationships (Berscheid and
Walster 1974). Expected salary and SES were included because they may be
expected to affect individuals’ attractiveness in a short-term relationship (perhaps
particularly men’s attractiveness; Buss and Schmitt 1993).

Table 1 presents the results for men and women. As can be seen, only one vari-

able significantly predicted men’s number of EPC partners: FA (beta = —.17,
f[168] = 2.22, p < .02). As expected, low FA men reported having more EPC part-
ners than high FA men.

No variable significantly predicted women’s number of EPC partners, all |t|s <
1.4, ns.

To control for additional variables, we conducted a second set of regression
analyses. Here, we added the two attachment style variables (anxious attachment

Table 1. Multiple Regression Analyses Predicting EPC Partners From FA, Age, SES, Expected
Income, and Facial Attractiveness

Men

Predictor variable Beta ) H168) 4
FA .17 -2.22 < .02
Age .01 19 ns
SES .06 .82 ns
Expected income .02 .20 ns
Facial attractiveness —-.02 —.21 ns
Woimnen

Predictor variable Beta 1(164) 14
FA —.03 - .40 ns
Age a1 1.37 ns
SES —-.05 —.68 ns
Expected income —.07 —-.92 ns
Facial attractiveness -.09 -1.21 ns

Note. For these and all other analyses, a one-tailed test was used for male FA; two-tailed tests were used for all other
variables.
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and avoidant attachment) as predictors. Results are presented in Table 2. As can be
seen, men’s FA remained a significant predictor of their number of EPC partners,
beta = —.17, 1(164) = 2.27, p < .05. No other variables predicted men’s number of
EPC partners at the .05 level of significance.

Women’s number of EPC partners was significantly predicted by both attach-
ment variables. Their anxious attachment positively predicted their number of EPC
partners, beta = .20, #(161) = 2.60, p < .01. Their avoidant attachment negatively
predicted their number of EPC partners, beta = —.21, #(161) = 2.69, p < .01. No
other variables significantly predicted women's number of EPC partners.

Number of Times an EPC Partner

Next, we examined predictors of the number of times men and women reported
themselves to have been an EPC partner of another person. To do so, we first
regressed this variable on five variables, including FA, age, expected salary, SES,
and physical attractiveness. Results are presented in Table 3.

The number of times men had been an EPC partner was significantly predicted
by three variables. As expected men of lower FA tended to have been an EPC part-
ner more times than did men of high FA, beta = — .27, #(80) = 2.67, p < .005. Sec-
ond, older men had been an EPC partner more often than younger men, beta = .24,
1(80) = 2.30, p < .05. Third, more facially attractive men had been an EPC partner
more often than less facially attractive men, beta = .27, #(80) = 2.52, p < .02.

The number of times women had been an EPC partner was predicted only by
their age, beta = .66, #(72) = 7.14, p < .001.

Table 2. Multiple Regression Analyses Predicting EPC Partners From FA, Age, SES, Expected
Income, Facial Attractiveness, and Attachment Styles

Men

Predictor variable Beta t(164) p
FA -.17 =227 <.
Age 01 09 ns
SES .07 87 ns
Expected income 02 24 ns
Facial attractiveness -.02 -22 ns
Anxious attachment 09 1.11 ns
Avoidant attachment 13 1.71 < .10
Women

Predictor variable Beta #(161) P
FA -.04 —.58 ns
Age 13 1.73 << .10
SES -.06 -71 ns
Expected income —.05 —.64 ns
Facial attractiveness —.07 —.87 ns
Anxious attachment .20 2.60 < .01

Avoidant attachment -.21 —-2.69 < .01
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Table 3. Multiple Regression Analyses Predicting Times an EPC Partner From FA, Age, SES,
Expected Income, and Facial Attractiveness

Men

Predictor variable Beta 1(80) P
FA =27 -2.69 < .005
Age 24 2.30 < .05
SES .08 18 ns
Expected income -.17 —1.61 ns
Facial attractiveness 27 2.52 <.02
Women

Predictor variable Beta H72) p
FA .06 63 ns
Age .66 7.15 < .001
SES —.04 —.45 ns
Expected income —-.05 -.50 ns
Facial attractiveness .08 83 ns

When measures of men’s attachment styles were added, all three variables that
had been significant predictors for men in the previous analysis remained significant
predictors (Table 4). Neither anxious attachment nor avoidant attachment signifi-
cantly predicted the number of times a man had been an EPC partner. Similarly, a
woman’s anxious attachment and avoidant attachment did not significantly predict
the number of times she had been an EPC partner (Table 4).

Table 4. Multiple Regression Analyses Predicting Times an EPC Partner From FA, Age, SES,
Expected Income, Facial Attractiveness, and Attachment Styles

Men

Predictor variable Beta t(77) p
FA ~.26 -2.55 <,005
Age 25 2.35 < .05
SES .10 .97 ns
Expected income —.16 -1.50 ns
Facial attractiveness 27 2.51 < .02
Anxious attachment 15 1.48 ns
Avoidant attachment 10 95 ns
Women

Predictor variable Beta t70) p
FA .08 .85 ns
Age .66 7.07 <001
SES —-.04 -.39 ns
Expected income -.07 =77 ns
Facial attractiveness 07 .78 ns
Anxious attachment —.11 —1.13 ns

Avoidant attachment .06 .63 ns
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Controlling for Number of Sex Partners

Previously, we reported a correlation between number of self-reported sex partners
in a lifetime and men’s FA (in an independent sample; Thornhill and Gangestad
1990). Was men’s FA correlated in the current sample with their number of EPC
partners and the number of times they had been an EPC partner simply because low
FA men have more partners overall than high FA men? To assess this possibility,
we performed one additional set of regression analyses, this time controlling for
men’s number of sex partners other than EPC partners or partners for whom the man
was a woman’s EPC partner. Results are presented in Tables 5 and 6.

Independent of men’s number of partners other than EPC partners, men’s FA
continued to significantly predict their number of EPC partners, beta = —.13, #159) =
1.83, p < .05. Moreover, a man’s FA significantly predicted the number of times he
had been an EPC partner, independent of the number of sex partners other than
those for whom the man was an EPC partner, beta = —.24, #(73) = 2.49, p < .0l
Men’s physical attractiveness predicted the number of times they had been EPC
partners at a marginally significant level, beta = .17, #(73) = 1.73, p < .09.

Independent of women’s number of sex partners other than EPC partners, their
avoidant attachment and anxious attachment continued to significantly predict their
number of EPC partners, betas = —.21 and .19, respectively, #(159) = —2.72, p <
.0t and 2.45, p < .05.

The number of EPC partners an individual reported was predicted by the num-
ber of non-EPC partners he or she reported. Moreover, the number of partners for

Table 5. Multiple Regression Analyses Predicting EPC Partners From FA, Age, SES, Expected
Income, Facial Attractiveness, Attachment Styles, and Other Sex Partners

Men

Predictor variable Beta 1(159) P
FA -.13 —-1.83 < .05
Age —.11 —1.48 ns
SES .05 5 ns
Expected income -.01 —.08 ns
Facial attractiveness —.06 —.86 ns
Anxious attachment 1 1.53 ns
Avoidant attachment .09 1.20 ns
Other sex partners 44 592 < .001
Women

Predictor variable Beta 1(159) P
FA -.04 -.58 ns
Age 07 .86 ns
SES —-.05 —.69 ns
Expected income —.04 —.58 ns
Facial attractiveness -.07 -.95 ns
Anxious attachment 19 245 < .02
Avoidant attachment -.21 -2.72 < .01

Other sex partners .18 224 < .05
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whom sex was an EPC an individual reported was predicted by the number of other
partners he or she reported (Tables 5 and 6).

Zero-Order Correlations

So that the reader can more fully understand the relationships between predictors
and criterion variables in the multiple regression analyses presented thus far, we
include a table of zero-order correlations between variables (Table 7). Most notable,
perhaps, is no significant correlation between men’s facial attractiveness and FA in
this sample, r = .00, in contrast to two previous studies in which significant nega-
tive associations were found (Gangestad et al. 1994; Thornhill and Yeo 1994).

DISCUSSION

The present research focused on hypotheses about men’s and women’s EPCs based on
“good genes” notions about sexual selection processes in humans. The first of these
hypotheses concerned men’s EPCs, whereas the second concerned women’s EPCs.

Both hypotheses received support. As predicted, low FA men have more EPC
partners compared to high FA men. Moreover, this association existed when the po-
tential confounding variables of age, SES of family of origin, expected future salary,
physical attractiveness, and attachment style were statistically controlled.

The prediction about women’s extrapair sex also received empirical support.
As predicted, low FA men claimed to have been EPC partners more often than high

Table 6. Multiple Regression Analyses Predicting Times an EPC Partner From FA, Age, SES,
Expected Income, Facial Attractiveness, Attachment Styles, and Other Sex Partners

Men

Predictor variable Beta 173) p
FA —.24 —2.49 < .01
Age .07 69 ns
SES .07 70 ns
Expected income -.09 -97 ns
Facial attractiveness A7 1.73 < .09
Anxious attachment .08 88 ns
Avoidant attachment .05 .50 ns
Other sex partners 46 4.59 <.001
Women

Predictor variable Beta H68) p
FA 10 1.19 ns
Age .60 6.58 < .001
SES -.03 —.31 ns
Expected income -.07 —.80 ns
Facial attractiveness .07 .82 ns
Anxious attachment —.15 —1.64 ns
Avoidant attachment .05 61 ns

Other sex partners .26 3.02 < .005
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FA men. Once again, this association existed when the potential confounding vari-
ables of age, SES of family of origin, expected future salary, physical attractiveness,
and attachment style were statistically controlled.

In addition, men’s facial attractiveness predicted the number of partners for
whom they had been EPC partners. Perhaps interestingly, a man’s facial attractive-
ness did not predict his own number of EPC partners. A woman’s number of EPC
partners was predicted by her attachment styles: Whereas anxious attachment was
associated with women’s EPC partners positively, avoidant attachment was associ-
ated with women’s EPC partners negatively.

To examine whether associations between predictor variables and reports of
EPC behavior might be due merely to an increased number of sex partners in gen-
eral, we also performed regression analyses controlling for sex partners other than
EPC partners and times an EPC partner. With these variables controlled, men’s FA
continued to significantly predict the number of times they had been EPC partners
and (more weakly) their number of EPC partners. Women’s attachment styles con-
tinued to significantly predict their number of EPC partners.

Implications for Sexual Selection Theory Applied to Humans

EPCs and men’s fluctuating asymmetry. What do these findings reveal about the
nature of the sexual selection history of humans? First, they suggest that men who
show evidence of developmental stability are relatively likely to pursue extrapair
sexual relations and be chosen as EPC partners by women, perhaps because of
women'’s greater willingness to have sex with them in the absence of investment in a
relationship. Additional evidence supports this conjecture. Specifically, research on
an independent sample revealed that men with low fluctuating asymmetry tend to
have relatively many sexual partners in general (Thornhill and Gangestad 1994).
Moreover, men who have low fluctuating asymmetry tend to sexualize (e.g., flirt
with) women other than their partners more than do men with relatively high fluctu-
ating asymmetry (Gangestad and Thornhill 1996b). Together, these findings are

Table 7. Zero-Order Correlations Between Predictors and Criterion Variables

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
1. Times an EPC partner - 28%% —28** 16 A1 =07 .17 1313 3
2. EPC partners 12 - =07 04 -.01 02 .03 0210 59k
3. FA 07 -.01 - =09 —-05 —-09 .00 0 00 —20%
4. Age 65* 12 —.01 - =06 06 —10 —.11 A9Ex D=
5. SES -19 -03 -01 ~.08 - Jd6* 09 —11 .07 .07
6. Expected income —.04 —-04 -—-.08 .04 1 - A8 —04 01 6%
7. Facial attractiveness —.09 —.12 01 -3 10 .06 - —02 0! .05
8. Anxious attachment —.08 14 05 — 11 —19%*k — 7% — 3 - 04 07
9. Avoidant attachment .10 —.14 —.03 01 —14 —-03 —-.01 de* - (19
10. No. sex partners A8k 424k — ()2 35 — 02 —.02 —.06 03 —.04 -

Note. Correlations for mates are above the diagonal; correlations for females are below the diagonal.
*p < .05,
**p < 01,
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consistent with the notion that “good genes” sexual selection has partly forged the
design of human psychological adaptations that underlie mating.

Research on women'’s orgasms is also consistent with a “good genes” interpreta-
tion of these findings. Baker and Bellis (1993) found that, when women have multiple
sex-partners, the pattern of their sexual response (orgasm) tends to favor retention of
sperm from the extra pair, rather than inpair, partner. Bellis and Baker (1990) further-
more found that women tend to have EPCs during peak periods of fertility, whereas
their inpair sex was more evenly distributed across the cycle. Finally, we recently re-
ported a result (obtained on a subset of the current sample) that women’s orgasms—in
particular, purportedly high sperm retention orgasms (Baker and Bellis 1993)—are
correlated with their partner’s fluctuating asymmetry (Thornhill et al. 1996).

This research cannot rule out all other explanations for our findings. Perhaps
low FA men provide nongenetic benefits as EPC partners and to their own EPC
partners. For instance, low FA men are seen as more able to provide physical protec-
tion to their partners than high FA men. Perhaps, because nonpaternal men were a
threat to a woman’s offspring, women’s evolved EPC preferences favor men who
could provide benefits of physical protection against other men’s threats (cf. Hrdy
1981). Future research should attempt to tease apart alternative explanations.

The findings raise additional questions:

(1) What are the observed phenotypic features that account for these findings?
Men’s body mass, muscularity, and social dominance are related to fluctuating
asymmetry and may function as cues (Gangestad and Thornhill 1996a). Do these
cues mediate the relationships between men’s FA and their EPC behavior? What
other cues might mediate these associations?

(2) How does men’s fluctuating asymmetry and increased probability of extra-
pair sex affect their relationships?

Men’s material resources. We included other variables that some evolutionary
perspectives might expect to be related to men’s or women’s EPCs. If women look
to obtain material resources in short-term relationships (Buss and Schmitt 1993), we
might expect men who come from families with money or men who are expected to
earn much money to be particularly likely to have EPCs or to be women’s EPC part-
ners. We found no support for the notion that men’s resources substantially influ-
ence either the number of their own EPC partners or their likelihood of being an
EPC partner. Indeed, the average beta weight for these variables across all analyses
was near zero (.07 for SES and —.07 for expected income). Of course, the student
population we examined is a relatively affluent one, in which immediate access to
large amounts of money or other material resources is nevertheless relatively rare.
Perhaps the predictions would be better tested in another population; however, the
one additional study we know of that is pertinent to this prediction found no support
for it either. In a large community sample, Pérusse (1993) correlated a measure of
men’s status with a measure intended to predict the reproductive consequences of
their sexual encounters in an ancestral environment (assuming no contraception),
one highly correlated with their number of sex partners. Although single men’s sta-
tus reliably predicted this measure (see also Pérusse 1994), married men’s status did
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not. Thus, Pérusse (1993) found no evidence that married men’s status predicts their
extramarital sex.

Women’s fluctuating asymmetry. Unlike men’s fluctuating asymmetry, women’s
asymmetry did not predict the number of their own EPCs or thee number of times
they had been EPC partners. The average beta weight across all analyses was near
zero (—.04 for number of EPC partners, .08 for times an EPC partner). This matches
expectations, since sexual selection theory gives no reason to expect that women
advantaged on the mating market would convert their advantage into short-term
matings. We have no evidence that low FA women are advantaged on the mating
market but, even if they are, we would have no reason to expect that their FA would
be associated with their number of EPC partners or number of times an EPC partner.

Women’s Attachment Styles and Sexual History

Interestingly, two variables did predict women’s number of EPC partners in multiple
regression analyses: their anxtous and avoidant attachment styles. Whereas women’s
anxious attachment was positively associated with their number of EPC partners,
women'’s avoidant attachment was negatively associated with their number of EPC
partners. These effects persisted even when total number of EPC sex partners was
statistically controlled. It appears, then, that women most likely to engage in EPCs
are those who are open to intimacy (nonavoidant) yet fearful of abandonment (anx-
ious). Possibly, these women have been exposed during development to cues of
noninvestment by men (cf. Belsky et al. 1991; Cashden 1993), which lead them to
engage in EPCs as hedges against abandonment. The fact that these same women
were not more likely to be the EPC partners of men is consistent with this specula-
tion. (That is, it is not apparent how being an EPC partner, as opposed to having an
EPC partner, would hedge against abandonment.) Future research should explore
further how women’s adult romantic attachment styles might reflect adaptive,
evolved variations in women’s mating psychology.

Summary

This research demonstrated that a heritable indicator of men’s developmental health,
FA, predicted the number of EPC partners they had as well as the number of times
they reported having been EPC partners. This finding is consistent with the notion
that men’s and women’s mating psychologies have evolved partly in response to the
presence of genetic variation in fitness and viability. Additional research should
address whether low FA men might also provide nongenetic benefits to EPC partners.

The authors thank Randall Comer, Joy Thornhill, Ellen Roots, Bryant Furlow, Tara Armijo-Prewitt,
Steve Aeschliman, Dede Brown, Sherri Dabovich, Otto Han, and Donny Johnson for considerable assis-
tance with this research.
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