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Non-humanmales attend to the presence of potential sexual rivals in the local environment to assess spermcom-
petition risk, and adjust accordingly the deployment of sperm competition tactics (e.g., performing semen-
displacing copulatory behaviors). We extend this research to humans using data from 45 married couples who
completed questionnaires in a laboratory. We found that husbands whose wife spent more time with her male
coworkers andmale friends (i.e., potential sexual rivals) performedmore semen-displacing copulatory behaviors
at the couple's most recent copulation. We also found that performance of semen-displacing copulatory behav-
iors correlated with a novel cue to sperm competition risk: the discrepancy between the husband's sexual inter-
est in his wife and her sexual interest in him. We also tested and refuted an alternative hypothesis that men
adjust their copulatory thrusting to facilitate their partner's orgasm. Discussionhighlights the novel contributions
of the current research and notes limitations that can be addressed by future research.

© 2016 Published by Elsevier Ltd.
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1. Introduction

Sperm competition occurs when a female copulates with two or
more males within a sufficiently brief time period, resulting in the
sperm of the different males simultaneously occupying the female's re-
productive tract and competing to fertilize ova (Parker, 1970). In
humans, female infidelity is the primary context for sperm competition
(Baker & Bellis, 1993a; Shackelford, Goetz, McKibbin, & Starratt, 2007;
Shackelford et al., 2002; Smith, 1984). Men whose regular partner en-
gages in extra-pair copulation are at risk of cuckoldry—the unwitting in-
vestment of resources into genetically unrelated offspring. The
reproductive costs of cuckoldry may have caused the evolution of
male sperm competition tactics—adaptations that increase sperm com-
petition success (Shackelford & Goetz, 2007).

Semen-displacing copulatory behaviors (e.g., deeper, more vigorous
copulatory thrusts) may function as sperm competition tactics in
humans (Gallup et al., 2003; Pham et al., 2013). Using artificial genitals,
Gallup et al. (2003) found that the morphology of the human penis ap-
pears to be capable of displacing rival semen from the female reproduc-
tive tract. Additionally, the post-ejaculatory refractory period may
function to prevent displacement of own recently-ejaculated semen
(Gallup & Burch, 2004; Gallup, Burch, andMitchell, 2006). Men perform
more semen-displacing copulatory behaviors when they are at greater

sperm competition risk, such as when they are partnered to a more at-
tractive woman (Goetz et al., 2005), accuse their partner of sexual infi-
delity (Gallup et al., 2003), and have spent more time apart from their
partner since the couple's last copulation (Gallup et al., 2003). Semen-
displacing copulatory behaviors also co-occur with the performance of
other anti-cuckoldry tactics (e.g., non-sexual mate guarding behaviors;
Goetz et al., 2005).

Another cue to sperm competition risk that may correlate with
semen-displacing copulatory behavior is the presence of rivalmales. Re-
search on non-humans documents that the presence of rival males
causes the deployment of sperm competition tactics (Candolin &
Reynolds, 2002; Gage & Barnard, 1996; Pizzari, Cornwallis, Lovlie,
Jakobsson, & Birkhead, 2003). Two studies have investigated the pres-
ence of rival males as a cue to sperm competition risk in humans.
Pham and Shackelford (2013) found that men who spent more time
apart from their partner since the couple's last copulation also report
greater interest in copulatingwith her and greater distress if she refused
a request for copulation, but only if she recently spentmore (versus less)
time with male friends. Pham et al. (2014) found that men whose part-
ner has more male coworkers and male friends (i.e., potential sexual ri-
vals) also copulate more frequently with her. Frequent copulation may
facilitate more semen-displacing copulatory behaviors, but also may
serve other functions (e.g., sexually satisfying a partner). Following pre-
vious research (Pham & Shackelford, 2013; Pham et al., 2013), we hy-
pothesize that men whose partner spends more time with male
coworkers (Hypothesis 1) andmale friends (Hypothesis 2)will perform
more semen-displacing copulatory behaviors (e.g., deeper thrusting of
penis into vagina) at the couple's most recent copulation.
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We also investigated in the current research a novel measure of
sperm competition risk: the discrepancy in sexual interest between ro-
mantic partners. Men at greater risk of sperm competition report great-
er interest in copulating with their partner (Pham & Shackelford, 2013;
Shackelford et al., 2002, 2007), and women who recently engaged in
extra-pair copulation (i.e., presenting greater sperm competition risk)
report attempting to delay copulation with their in-pair partner
(Gallup, Burch, & Berens Mitchell, 2006). We therefore hypothesize
that men who report greater interest in copulating with their
partner—compared to their partner's interest in copulating with
them—will perform more semen-displacing copulatory behaviors (Hy-
pothesis 3).

An alternative (but not mutually exclusive) hypothesis is that men
perform deeper copulatory thrusts to facilitate their partner's orgasm.
Menmay facilitate their partner's orgasm to increase her sexual satisfac-
tion and, consequently, reduce her extra-pair copulatory desire (i.e.,
sperm competition risk). Additionally, Baker and Bellis (1993b) provid-
ed evidence that women who experience orgasm near the time of their
partner's ejaculation retain more of his sperm in their reproductive
tract, potentially increasing his chances of success in sperm competi-
tion. To test this alternative hypothesis, we secured wives' reports of
their enjoyment of sex with their partner, in general, and their occur-
rence of orgasm, in particular.

Previous research on human sperm competition has secured data
from university students (Shackelford et al., 2002, 2007), community
members (Pham & Shackelford, 2013), and prisoners (Camilleri &
Quinsey, 2009), demonstrating that putative adaptations to sperm com-
petition are expressed in demographically diverse samples. We extend
this line of research by securing data from legallymarried couples. Mar-
riage is a universally-practiced, public declaration of commitment to a
long-term romantic relationship (Nock, 1995). Because female extra-
marital infidelity is the primary context for human sperm competition
(Smith, 1984), and because marriage is ubiquitous across cultures
(Betzig, 1989), it is important to investigate whether the putative adap-
tations to sperm competition manifest differently in marriages than in
relationships for which the commitment is lower or has not been publi-
cally declared and recognized.

2. Method

2.1 Participants and procedure

Forty-five heterosexual married couples (n = 90) arrived together
to a university laboratory in the Southeastern region of the United
States. This sample size was based on available funds. The average rela-
tionship length was 9.4 years (SD = 12.5). The average age was
36.3 years (SD = 12.5) for husbands and 34.5 years (SD = 12.5) for
wives. Eligible participants reported being legally married. Participants
were presented with a written consent form. Those who provided con-
sent were provided with a survey, which each completed privately in a
room separate from their spouse. Thosewhodid not provide consent, or
who reported that they were not legally married, were excluded from
the study. Each participant was compensated US$50 for participation.

2.2 Materials

Participants reported their age and current relationship length. Fol-
lowing Pham et al. (2014), husbands reported on several behaviors dur-
ing the most recent copulation with their wife on 10-point scale, with
reference to what is typical for them: number of copulatory thrusts
(0 = fewer, 9 = more), depth of the deepest copulatory thrust (0 =
less deep, 9 = more deep), and depth of the average copulatory thrust
(0 = less deep, 9 = more deep). Husbands reported the amount of
time their wife currently spends with her male co-workers and male
friends on a 10-point scale (0 = no time spent, 9 = very much time
spent). Husbands and wives self-reported their current sexual interest

in their spouse, compared to what is typical for them (0=much less in-
terested, 9 = much more interested). Husbands reported whether their
wife achieved orgasm during the couple's last copulation (1 = yes,
2 = no, 3 = not sure). Wives reported whether they achieved orgasm
during the couple's last copulation (1= yes, 2= no).Wives also report-
ed their level of sexual excitement during the couple's last copulation
(0 = much less sexually excited than is typical, 9 = much more sexually
excited), how good it felt during their last copulation (0 = much worse
than usual, 9 = much better), and how much relief they felt after inter-
course (0 = much less than usual, 9 = much more).

3. Results

The Table 1 presents zero-order correlations among the target vari-
ables. Following Pham et al. (2014), we computed a composite semen-
displacing copulatory behavior variable (α = 0.72) as the mean of the
husband's reports of his number of copulatory thrusts, and the depth
of the deepest copulatory thrust and average copulatory thrust. To test
Hypotheses 1 and 2, we correlated semen-displacing copulatory behav-
ior with husband's reports of the amount of time his wife recently spent
with her male co-workers (Hypothesis 1) and her male friends (Hy-
pothesis 2). Consistent with Hypotheses 1 and 2, men married to
women who recently spent more time with male coworkers and male
friends performed more semen-displacing copulatory behavior at the
couple's most recent copulation: r(40) = 0.36, p b 0.05 (male co-
workers), r(40) = 0.38, p b 0.05 (male friends).

To test Hypothesis 3, we calculated the spousal discrepancy in cur-
rent sexual interest by subtracting the wife's interest in copulating
with her husband from the husband's interest in copulating with his
wife. We then correlated scores on this variable with semen-displacing
copulatory behavior. Consistent with Hypothesis 3, husbands who re-
ported greater relative interest in copulatingwith their wife also report-
ed performing more semen-displacing copulatory behavior at the
couple's most recent copulation: r(40) = 0.50, p b 0.01.

To test an alternative hypothesis that men adjust their copulatory
thrusting to increase their partner's sexual satisfaction and to facilitate
their partner's orgasm, we conducted a logistic regression to predict
the occurrence of the wife's orgasm (using husband's reports) from
the husband's semen-displacing copulatory behavior. We excluded
from analyses data from eight husbands because they reported uncer-
tainty about whether their wife achieved orgasm. Inconsistent with
the alternative hypothesis, husbands' semen-displacing copulatory be-
havior did not predict their wife's orgasm: n = 36, χ2 (1) = 0.94, p =
0.33. Because women sometimes pretend orgasm (Kaighobadi,
Shackelford, & Weekes-Shackelford, 2012), we conducted the same lo-
gistic regression, this time using wife's reports of the occurrence of
their orgasm. The alternative hypothesis remained unsupported: n =
44, χ2 (1) = 0.93, p=0.33. Additionally, because somewomen experi-
ence greater difficulty achieving orgasm (Dunn, Cherkas, & Spector,
2005), we conducted zero-order correlations to investigate whether
husbands' semen-displacing copulatory behaviors correlated with
wives' enjoyment of sex as measured by feelings of excitement during

Table 1
Zero-order correlations among target variables.

1. 2. 3. 4. 5. 6.

1. Number of thrust X
2. Deepest thrust 0.21 X
3. Average thrust 0.21 0.86⁎⁎ X
4. Husband's sexual interest 0.18 0.27 0.26 X
5. Wife's sexual interest −0.35⁎ −0.33⁎ −0.34⁎ −0.02 X
6. Time with male friends 0.23 0.39⁎ 0.28 0.06 −0.19 X
7. Time with male
co-workers

0.31⁎ 0.26 0.28 −0.07 −0.22 0.65⁎⁎

Note: n = 42.
⁎ p b 0.05.
⁎⁎ p b 0.01.
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