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Abstract

Much research has examined how men’s mating strategies change over the development of a relationship
consistent with predictions from Life History Theory. Specifically, research shows both physiological and
behavioural indicators of mating effort decrease once men are mated, and further once they become fathers, unless
they remain engaged in mating effort. This switch from mating to parenting effort is sexually selected, and
therefore the corresponding shifts in women should be examined, though to date, women’s short- or long-term
mate preferences have been studied as separate entities rather than as a transition from short- to long- term. We
examined how women’s mate preferences changed over the development of a relationship, to see if they varied
consistently with what is known about variation in men’s mating effort. Vignettes detailed four key milestones in
the development of a relationship and women rated the importance of the man at each stage displaying indicators
of mating or parenting effort. Women increasingly prioritised indicators of parenting effort in men as the
relationship developed, consistent with what is known about men’s reduction in mating effort in favour of
parenting effort over the development of a relationship. The results support predictions from Life History Theory
and highlight the interacting mutually reinforcing nature of sexually selected behaviours.
Keywords: Life History Theory, Mate Preferences, mating effort, sexual selection
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1.

Introduction

Life History Theory (Figueredo et al., 2006) specifies that lifetime energy is dynamically allocated into fitnessenhancing components; somatic, mating (seeking more mating opportunities), and parenting (investing in
offspring) effort. Lifetime energy is finite, therefore organisms must make trade-offs in how energy is allocated
(Hill & Kaplan, 1999). Most relevant to mating strategy is the allocation of reproductive effort into mating and
parenting components. Women typically prioritise parenting effort over mating effort (e.g. Klug, Bonsall, &
Alonzo, 2013) due to the sex-differentiated adaptive problems (Buss & Schmitt, 1993) arising from sex
differences in reproductive variance (Bateman, 1948) and parental investment (Trivers, 1972). Much is known
about men’s mating strategies, how they vary across the lifespan, and the physiological underpinning of this
(Ellison, 2001). However, comparatively little is known about lifetime variation in a woman’s mate preferences,
despite their role in sexually selecting and reinforcing male mating strategies. Both components must therefore be
examined in order to fully understand variation in mating preferences (Hunt, Breuker, Sadowski, & Moore, 2009).
Men’s higher fitness variance means they are technically able to gain direct reproductive benefits by prioritising
mating effort over parenting effort. Social dominance, supported by fluctuating testosterone levels (Mazur &
Booth, 1998), was key to ancestral men successfully prioritising mating effort (Davies & Shackelford, 2006;
Geary, 1998). Evidence of this mating strategy is present in modern men; men are more motivated than women
to dominate across many domains, such as artistic displays (Miller, 2001), academia (Kanazawa, 2000, 2003),
sport (Deaner, 2006; Faurie, Pontier, & Raymond, 2004), as well as in socially undesirable behaviours such as
risky driving, risky sexual activity, gambling, substance abuse and criminality (Baker & Maner, 2009; Beattie,
2008; Byrnes, Miller, & Schafer, 1999; Ermer, Cosmides, & Tooby, 2008; Wilson & Daly, 1985). This motivation
typically decreases once mated (Farrelly & Nettle, 2007; Kanazawa, 2000, 2003), as do testosterone levels (e.g.
Burnham et al., 2003), which further decrease on becoming fathers (e.g. Gettler, McDade, Feranil, & Kuzawa,
2011), unless they remain engaged in mating effort (e.g. Farrelly, Owens, Elliott, Walden, & Wetherell, 2015;
McIntyre, Gangestad, Gray, Chapman, & Thornhill, 2006). Cumulatively, this narrative shows how male mating
motivation may change over the development of a relationship. Specifically, it suggests men initially prioritise
mating- over parenting effort, and this gradually shifts as mating resources are secured, consistent with Life
History Theory.
However, there is less clarity in the narrative surrounding variation in female preferences. Evidence of women
being attracted to indicators of masculinity in short-term mates and indicators of parenting effort in long-term
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partners is relatively robust, but how women manage this transition during the course of a single relationship is
unclear. For example, attractiveness in terms of fluctuating asymmetry in men indicates higher testosterone levels
(Hamilton & Zuk, 1982; Thornhill & Gangestad, 1993), and there is evidence women prioritise this more so in
short-term than long-term mates (Jones et al., 2018; Valentine, Li, Penke, & Perrett, 2014). Further evidence for
this comes from male athletes self-reporting more sexual partners than non-athletes, and a positive correlation
between athletic performance and number of mates (Faurie et al., 2004). Cross cultural evidence also supports
this; for example, ritual wrestlers father more children than non-wrestlers (Llaurens, Raymond, & Faurie, 2009)
and hunting ability among the Aché men is positively correlated with the number of offspring raised to adulthood
(Kaplan & Hill, 1985). There is no such evidence for this variation among men’s mating preferences. Conversely,
women typically prefer men who are cooperative, altruistic, agreeable, and show indicators of investment
willingness in a long-term partner (Buss & Schmitt, 1993; Farrelly, Clemson, & Guthrie, 2016). For example,
Farrelly et al., (2016) showed that men who were less attractive but high in altruism were preferred in long-term
over short-term mating contexts, more so than attractive men low in altruism. Such findings highlight the contrast
in female long- and short-term mating preferences, yet they do not address how these preferences interact within
a single relationship or how they may change over time.
One potential suggestion to reconcile this is the role of strategic pluralism in female mating strategies (Gangestad
& Simpson, 2000). Strategic pluralism is one adaptive mating strategy for women that involves developing a longterm relationship with one man in order to gain provisioning and investment benefits but capitalising on shortterm mating opportunities with other men of higher genetic quality. Evidence for strategic pluralism primarily
comes from evidence that women find masculine features more attractive when they are fertile (Roney, Simmons,
& Gray, 2011), particularly if they rate their partners as relatively low in sexual desirability, which the authors
measured as a proxy for testosterone-dependent features (Larson, Haselton, Gildersleeve, & Pillsworth, 2013).
However, more recent research has questioned the role of the menstrual cycle in female mating behaviours (e.g.
Jones et al., 2018a,b), therefore it is important to examine alternative explanations of variation in female mating
preferences. Furthermore, though strategic pluralism may have been one adaptive mating strategy for ancestral
women, monogamy, or serial monogamy, were also adaptive strategies. Examining short- versus long-term mating
preferences in women does not consider the nuances in mate preferences within a single relationship or reconcile
this with what is known about the variation in male mating behaviours.
The current research examined whether variation in women’s mate preferences over the development of a
relationship would complement the narrative demonstrated in men given the sexually selected and mutually
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reinforcing (Hunt et al., 2009) nature of sex and relationships in increasing fitness gains. Life History Theory
suggests that men will rapidly increase testosterone-supported mating behaviours during adolescence, as the costs
of doing so are relatively low, but this changes as fitness gains are made so the costs of maintaining this become
too high. As women have been shown to prefer indicators of testosterone-dependent masculinity in short-term
contexts and the opposite in long-term contexts (Jones et al., 2018; Valentine et al., 2014), it is suggested here
that women’s preferences for such features may decrease over the development of a single relationship in order
to encourage provisioning and investment. Women may consciously or unconsciously encourage a partner to
reduce indicators of mating effort in order to protect their own fitness, as abandonment for another mate would
have been catastrophic to the fitness of ancestral women, consistent with the suggestion that women have
reinforced sexually selected behaviours. Thus, it can be speculated that men may consciously or unconsciously
decrease mating effort as a relationship develops in order to indicate commitment. This pattern of mating
preferences and mating strategies would be mutually selected and reinforcing, as suggested in sexually selected
behaviours (Hunt et al., 2009). Allocation of life history energy is dynamic; emerging evidence shows plasticity
in mating strategies in response to evolutionarily relevant environmental cues. For example, men increase mating
effort in short-term contexts, and in parenting effort in long-term contexts, which appeals simultaneously with
context-specific female mate preferences (Thomas & Stewart-Williams, 2018). Calibration of life history energy
is highly plastic therefore we should also expect women to be sensitive to environmental cues requiring men to
prioritise mating or parenting effort.
The aim here was to see how women’s preferences for men to engage in mating-related and parenting-related
effort may change as the need for male investment increases over the development of a relationship. We examined
this by asking women to rate the importance of various indicators of mating-related and parenting-related effort
in a partner over the development of a hypothetical relationship at four key points in terms of an increasing
preference for male investment. It was expected that women would increasingly prioritise indicators of parenting
effort, and decreasingly prioritise indicators of mating effort in men as the relationship develops.
2.

Method

2.1. Participants
Women (N = 190) voluntarily responded to online recruitment advertisements (on social media sites and online
psychological research sites); some were students participating for partial course credit. Age ranged from 18-58
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years (M = 26.93, SD = 9.48). The sample demographics are shown in Table I, and all data collected is openly
available at https://osf.io/6wa5t/.
Table I. Final sample demographic information
n

%

Heterosexual

176

92.6

Homosexual

1

0.5

Bisexual

9

4.7

Asexual

3

1.6

Declined to Answer

1

0.5

Single

43

22.6

Casually Dating

13

6.8

Committed Relationship

77

40.5

Cohabiting/Married

57

30

Non-Parents

127

66.8

Have Biological Children

58

30.5

Have Non-Biological Children

3

1.6

Have Biological and Non-Biological Children

2

1.1

Fertile

16

8.4

Naturally Cycling but Not Fertile

55

28.9

Not Naturally Cycling

108

56.8

Declined to Answer

11

5.8

Sexuality

Relationship Status

Parental Status

Fertility Status

2.2. Materials
A story was created detailing the development of a hypothetical, heterosexual relationship from first meeting to a
long-term committed relationship. The story consisted of four scenarios varying the level of mating and parenting
effort the man in the story would be expected to show, consistent with Life History theory. In each scenario, the
participant was asked to imagine themselves as the subject and to rate the importance of the man in the story
displaying indicators of mating and parenting effort to identify critical time points when women prefer men to
reallocate their reproductive energy. The first scenario described the couple first meeting, highlighting the shortterm nature of the liaison with no expectation of investment, thus indicators of mating-effort should be prioritised
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here. The second scenario increased perceived commitment between the pair by describing the first anniversary
of the couple. We therefore expected to see indicators of mating effort become less important in favour of
parenting effort, consistent with evidence of men maintaining mating effort (testosterone levels in this case)
comparable to single men until after the first year of a relationship (Farrelly et al., 2015). The third scenario
detailed the couple’s fifth anniversary and a larger shift in the prioritising of parenting effort over mating effort.
The final scenario described the first birthday of their first child, which should show a complete shift to prioritising
of indicators of parenting effort over mating effort. The scenarios ranged from 135 words long to 366 and can be
found at https://osf.io/6wa5t/.
Ten women (aged 20-59 years) piloted the story by reporting how important they felt it was for the man in each
stage of the story to have various characteristics indicative of mating and parenting effort (see Table II in
supplementary information). and analyses showed the scenarios elicited different responses at each stage
consistent with either parenting or mating effort. a repeated-measures ANOVA showed there was no effect of
relationship stage (F (1.22, 11.01) = 0.36, p = .602, np2 = .039), though there was an effect of indicator type on
importance ratings, (F (1, 9) = 6.09, p = .036, np2 = .403), and there was also an interaction between relationship
stage and indicator type (F (1.12, 10.04) = 5.83, p = .034, np2 = .393), suggesting the story was suitable for use.
Twenty-five questionnaire items were generated with reference to Gangestad, Garver-Apgar, Simpson, and
Cousins', (2007) female mate preference factors, ‘good investing mate qualities’ and ‘intrasexual competition’.
These factors correspond with the two anchors of reproductive effort, parenting effort and mating effort
respectively, including behavioural and psychological characteristics. Indicators of mating effort (n = 10)
represented competitive, dominance striving behaviours and indicators of parenting effort (n = 15) were those that
emphasised a focus on the future, being loyal and committed, and indicators of good financial prospects (shown
in Tables III and IV in supplementary information). Participants were asked to indicate how important it was for
each statement to apply to the man in each scenario on a 7-point Likert scale (not at all important – extremely
important).
Item analyses and reliability analyses were very good for both sets of items at all stages of the hypothetical
relationship. Cronbach’s Alpha values for the mating effort items ranged from .78 to .87 across the stages and
values for the parenting effort items ranged from .81 to .93.
Previous research has highlighted a role of the menstrual cycle in affecting women’s opinions about the
attractiveness of men, particularly when considering short-term mating scenarios (Gangestad et al., 2007),
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however recent research has questioned this (Jones et al., 2018). Women provided the necessary information for
researchers to calculate their conception probability using estimates by Wilcox et al., (2001) at the time of
participation using the reverse counting method in order to control for this. Specifically, participants were asked
whether they were naturally cycling (n = 81), whether they take hormonal contraception (n = 104), or were
otherwise non-normally cycling (n = 5). Those who indicated they were naturally cycling, they were asked if they
had taken hormonal contraception within the last three months (n = 8), and how many days their menstrual cycle
usually was. Participants indicated the date of their last menstrual period, and followed up participation with the
start date of their next menstrual period to confirm their fertility status at the time of participation.
2.3. Design
We used an experimental design, with two independent variables; the first, relationship stage in the hypothetical
scenario, was a within groups variable on four levels (stage 1 – through – 4). The second independent variable,
mating strategy indicator, was a within groups variable on two levels, mating effort and parenting effort. The
dependent variable was the mean responses to mating and parenting effort items at each stage of the hypothetical
scenario, which used a Likert scale of 1 (not at all important) to 7 (extremely important). Estimates of conception
probability was included as a covariate.
2.4. Procedure
Following ethical approval, participants were invited to participate online and were provided with the link to the
study, hosted on Qualtrics. The link first showed the participant information page and participants indicated
informed consent before continuing on to the study. Participants read the first scenario then responded to the
statements regarding indicators of mating and parenting effort specifically about the first scenario. Participants
then moved on to the second scenario, then the third, and finally the fourth. At each stage, participants were clearly
asked to consider themselves as the subject of the scenario and to indicate how important it would be for the man
in the preceding scenario to display the stated traits and characteristics. Participants then provided the information
about their menstrual cycle and their email address to provide the relevant follow-up details. This concluded
participation.
3.

Results
A 2 (indicator of mating strategy; mating effort/parenting effort) x 4 (relationship stage 1 – 4) x 2

(parental status; parents/non-parents) mixed ANCOVA was conducted on mean responses. There was no effect
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of conception probability (F (1, 176) = 0.28, p = .596, np2 = .002), nor did conception probability significantly
interact with mating strategy indicator, (F (1, 176) = 0.41, p = .839, np2 < .001), or with relationship status (F
(1.48, 260.69) = 0.17, p = .781, np2 = .001). Given these results and the complexities of conducting ANCOVA
analyses on repeated measures variables and the increased error associated with this analysis (Schneider, AviviReich, & Mozuraitis, 2015), the analyses proceeded without the covariate.
A 2 x 4 x 2 mixed ANOVA showed an effect of parental status, whereby non-parents (M = 4.89) gave
higher importance ratings overall than parents (M = 4.59), F (1, 188) = 8.60, p = .004, np2 = .044, though parental
status did not interact with either mating strategy indicator, F (1, 188) = 3.77, p = .053, np2 = .020, or relationship
stage F (1.51, 284.51) = 0.58, p = .514, np2 = .003. Furthermore, indicators of parenting effort were rated as
significantly more important overall than indicators of mating effort, F (1, 188) = 754.48, p < .001, np2 = .80; the
descriptive statistics are provided in Table V.
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Table V. Means and (standard deviations) of rated importance (1-7) of indicators of mating strategy at each stage
of the hypothetical relationship provided by parents and non-parents
Parenting Effort

Mating Effort

Overall

Parents

4.54 (1.26)

3.85 (0.89)

4.20

Non-Parents

4.84 (1.27)

4.16 (0.93)

4.50

Parents

5.61 (0.52)

3.71 (0.92)

4.66

Non-Parents

5.65 (0.73)

4.09 (0.91)

4.87

Parents

5.88 (0.52)

3.62 (1.10)

4.75

Non-Parents

6.04 (0.65)

4.11 (1.01)

5.07

Parents

6.00 (0.52)

3.54 (1.15)

4.77

Non-Parents

6.20 (0.65)

4.02 (1.15)

5.11

5.60

3.87

Stage 1 (first meeting)

Stage 2 (first anniversary)

Stage 3 (fifth anniversary)

Stage 4 (child’s first birthday)

Overall

There was a significant interaction of parenting and mating effort indicators with relationship stage, F
(1.41, 266.60) = 153.72, p < .001, np2 = .449, shown in Figure I.
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Figure I. Significant interaction of mating strategy indicator and stage of relationship on importance of indicating
mating or parenting effort.

Simple effects analyses showed there was a significant effect of relationship stage on the importance of
mating effort indicators, F (1.58, 298.29) = 3.89, p = .031, np2 = .020, however Bonferroni pairwise comparisons
showed that decreases in the importance ratings of indicators of mating effort were not significant at any stage of
the relationship. There was a significant effect of relationship stage on the importance ratings of indicators of
parenting effort, F (1.32, 250.08) = 175.00, p < .001, np2 = .481 and Bonferroni pairwise comparisons indicated
that the importance of parenting effort significantly increased at each stage of the relationship.
To further examine how the relative importance of mating and parenting effort indicators changed over
the development of the relationship, the mating strategy indicator was collapsed by calculating the proportional
difference between mating effort and parenting effort at each stage of the relationship. A repeated measures
ANOVA showed a significant effect of the relationship stage on the relative importance of indicators of mating
and parenting effort, F (1.56, 299.65) = 102.26, p < .001, np2 = .351. Bonferroni pairwise comparisons showed
the relative importance of parenting effort indicators over mating effort indicators increased significantly at each
stage of the relationship, as shown in Figure II.
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Figure II. The change in relative importance of mating and parenting effort over the development of the
relationship

4.

Discussion

In this study, we sought to examine changes in women’s mate preferences over the course of a single relationship
from short- to long-term, rather than examining short- and long-term preferences in isolation. Previous research
shows robust evidence of distinct differences in women’s short- and long-term mate preferences which correspond
to men’s mating short- and long-term mating strategies within a life history framework. Evidence of the
reallocation in male reproductive effort from mating-oriented to parenting-oriented as a relationship develops has
been consistently demonstrated both behaviourally and physiologically, though the corresponding transition in
female mate preferences has not been shown. We provide evidence here that women’s mate preferences are
consistent with the variation shown in men’s mating behaviours; specifically, women increasingly prefer
indicators of parenting effort in men as a relationship develops, which is also consistent with Life History Theory.
We also found here that women rate indicators of parenting effort in men as more important overall than indicators
of mating effort. Life history and parental investment theories suggest that seeking indicators of investment
potential and willingness in the form of parenting effort was the most successful mating strategy for women in

14

terms of maximising reproductive success. This is also consistent with behavioural and physiological evidence
from men, which shows a decrease in indicators of mating effort, in the form of engagement in competition and
testosterone levels, in favour of increased parenting effort over the development of a relationship. Interestingly,
we found the sharpest increase in the importance of indicators of parenting effort was between scenario one (first
meeting) and scenario two (first anniversary). This is consistent with research by Farrelly et al. (2015), who found
that men in relationships of less than one year maintained testosterone levels comparable to single men, indicating
their reproductive energy was primarily oriented toward mating effort until the one year mark, after which
testosterone levels decreased. This, taken with the results of the current research, may suggest a crucial time point
in reallocation of reproductive effort at around this point in a relationship. This is further supported by Farrelly et
al. (2015) as there was no linear decrease in men’s testosterone levels, however the suggestion made here is
speculative and requires formal testing.
Interestingly, Life History Theory suggests increases in parenting effort should be at the expense of mating effort,
but women did not rate indicators of mating effort as consistently less important as the relationship developed.
This is not interpreted as evidence against Life History Theory however; there are two possible explanations for
this finding. Firstly, the lack of consistent, statistically significant decreases in the importance of indicators of
mating effort may be due to the self-report design of the research. Because there are no real-world consequences
to the research, there is nothing to force the trade-off between mating and parenting effort in men. The self-report
nature of the current research means participants are able to indicate what would be closer to ideal mate
preferences – being high in indicators of mating effort as well as parenting effort – rather than real trade-offs.
Longitudinal research would be ideal but impractical, therefore future research of this nature could operate on a
hypothetical budget to force participants to make the trade-off, such as in research by Li, Kenrick, Bailey, and
Linsenmeier (2002), and Thomas et al., (2019). Related to this point is the role of mate value among the sample
in the current research. Buss and Shackelford (2008) suggested that high mate value women are more inclined to
highly prioritise indicators of both mating and parenting effort, being less inclined to compromise due to their
high mate value. Thus, it may be the case that the importance ratings of mating effort indicators are inflated in the
current research, either because of the design of the study and/or because of characteristics of the current sample,
though overall indicators of mating effort were not inflated here.
The relatively lower importance of indicators of mating effort overall shown in the current research is also
consistent with the current theoretical basis. Though indicators of mating effort are generally perceived as
attractive in men, they also indicate a greater likelihood of abandonment in favour of alternative mates. If a man
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increases his parenting effort as a relationship progresses, then by default he is evidencing his commitment to the
relationship by reducing his mating effort. By reducing his mating effort, he may become less attractive to rival
mates, further reducing the likelihood of abandonment. The importance of mating effort indicators did decrease
as the relationship developed overall, but the decrease was extremely small and did not show significant
differences at each stage of the relationship. However, it was expected that indicators of mating effort would be
rated as more important in the first scenario, which described a short-term encounter. Mating effort indicators
were rated highest following scenario one than the other scenarios, but this was not above the median response.
It is possible that this was also due to the self-report nature of the study because indicators of mating effort are
often consciously rated as undesirable but unconsciously perceived as attractive, particularly when observing the
behaviours. An example of this comes from perceptions of the Dark Triad personality traits, Machiavellianism,
psychopathy and narcissism. These traits are not overtly deemed as attractive, however men high in these traits
tend to be successful in following a fast mating strategy. Research suggests that this is because covertly and
behaviourally, high Dark Triad men are perceived as attractive (Back, Schmukle, & Egloff, 2010; Holtzman &
Strube, 2013), but it is unlikely that such socially undesirable traits would be explicitly rated as attractive.
A further limitation of the study which must be considered here is whether the content of the vignettes were
confounding by priming the participants to respond in the desired way. However, the vignettes were designed to
be more naturally constructed rather than more artificial. The content of the vignettes is intended to show what
the subject of each scenario is thinking, which is a general happiness with her relationship status in each scenario.
If the scenarios were written in a different tone, such as one of general dissatisfaction, or if only the facts were
presented to participants, the responses may have been different. Nevertheless, it is suggested that this was the
most appropriate and viable method for conducting the current study, though future research could investigate this
further. Future research may also consider further examination of the transition between stage 1 and 2 where shortterm relationships become long-term. This is clearly a key transition when discussing mating strategies as previous
research has also highlighted (Farrelly et al., 2015), and a more detailed and targeted investigation of the
motivations and preferences as they vary across this time is welcomed. Furthermore there are additional variables
that may affect preferences across the stages such as Sociosexual Orientation (Penke & Asendorpf, 2008), and
future investigation of these, possible as pre-registered studies, can shed further light on how women’s mate
preferences may change in relationships.
Overall, the findings from the current research support predictions from Life History Theory and previous findings
from male samples showing that men decrease their mating effort as the need to provide investment increases.
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Hunt et al., (2009) highlighted the importance of considering both components of sexual selection when
examining sexually selected traits – male-male competition and female mate choice. This is because sexual
selection very rarely acts upon one of these processes, and the processes simultaneously can reinforce the
development of the sexually selected construct being examined, or oppose it. The current research adds to the
body of evidence suggesting mutually beneficial adaptive mate strategies have been selected, as female mate
choice encourages men to behave in ways that are consistent with female mate preferences, resulting in a mutually
beneficial reallocation of mating effort to parenting effort in men as a long-term relationship develops. As women
are obliged to invest in offspring more heavily than men, the longer they are devoted to a monogamous
relationship, the bigger the potential risk partner abandonment would be to her reproductive success. Promoting
men to slow their mating strategy by increasing parenting effort therefore encourages their commitment to the
relationship as well as diverting their attention from alternative potential mating opportunities. Future research
should examine this possibility in more depth and detail, including using experimental designs to augment the
existing findings.

17

References

Babiak, P., & Hare, R. D. (2006). Snakes in suits: When psychopaths go to work. New York: Harper
Collins. https://doi.org/10.1111/j.1464-0597.1995.tb01073.x
Back, M. D., Schmukle, S. C., & Egloff, B. (2010). Why are narcissists so charming at first sight?
Decoding the narcissism-popularity link at zero acquaintance. Journal of Personality and Social
Psychology, 98(1), 132–145. https://doi.org/10.1037/a0016338
Baker, M. D. J., & Maner, J. K. (2009). Male risk-taking as a context-sensitive signaling device.
Journal of Experimental Social Psychology, 45(5), 1136–1139.
https://doi.org/10.1016/j.jesp.2009.06.006
Bateman, A. J. (1948). Intra-Sexual Selection in Drosophila. Heredity, 2, 349–368.
Beattie, G. (2008). Sex differences in driving and insurance risk: Understanding the neurobiological
and evolutionary foundations of the differences, (April).
Booth, A., & Dabbs, J. M. J. (1993). Testosterone and Men’s Marriages. Social Forces, 72(2), 463.
https://doi.org/10.2307/2579857
Burnham, T. C., Flynn Chapman, J., Gray, P. B., McIntyre, M. H., Lipson, S. F., & Ellison, P. T.
(2003). Men in committed, romantic relationships have lower testosterone. Hormones and
Behavior, 44(2), 119–122. https://doi.org/10.1016/S0018-506X(03)00125-9
Buss, D. M., & Schmitt, D. P. (1993). Sexual Strategies Theory: An Evolutionary Perspective on
Human Mating. Psychological Review, 100(2), 204–222.
Buss, D. M., & Shackelford, T. K. (2008). Attractive Women Want it All: Good Genes, Economic
Investment, Parenting. Evolutionary Psychology, 6(1), 134–146.
Byrnes, J. P., Miller, D. C., & Schafer, W. D. (1999). Gender differences in risk taking: A metaanalysis. Psychological Bulletin, 125(3), 367–383. https://doi.org/10.1037/0033-2909.125.3.367
Davies, A. P. C., & Shackelford, T. K. (2006). How Men and Women Evolved Different

18

Psychologies. In C. B. Crawford & D. Krebs (Eds.), Foundations of evolutionary psychology:
Ideas, issues and applications (3rd edition) (3rd ed., pp. 1–39). Mahwah, NJ: Lawrence Erlbaum
Associates.
Deaner, R. O. (2006). More males run fast: a stable sex difference in competitiveness in US distance
runners. Evolution and Human Behavior, 27, 63–84.
Ellison, P. T. (2001). On fertile ground: A natural history of human reproduction. USA: Harvard
University Press.
Ermer, E., Cosmides, L., & Tooby, J. (2008). Relative status regulates risky decision-making about
resources in men: Evidence for the co-evolution of motivation and cognition. Evolution and
Human Behavior, 29(2), 106–118. https://doi.org/10.1016/j.evolhumbehav.2007.11.002
Farrelly, D., Clemson, P., & Guthrie, M. (2016). Are Womens Mate Preferences for Altruism Also
Influenced by Physical Attractiveness? Evolutionary Psychology, 14(1), 1–6.
https://doi.org/10.1177/1474704915623698
Farrelly, D., & Nettle, D. (2007). Marriage affects competitive performance in male tennis players.
Journal of Evolutionary Psychology, 5(1), 141–148. https://doi.org/10.1556/JEP.2007.1004
Farrelly, D., Owens, R., Elliott, H. R., Walden, H. R., & Wetherell, M. A. (2015). The Effects of
Being in a ‘New Relationship’ on Levels of Testosterone in Men. Evolutionary Psychology.
https://doi.org/10.1177/147470491501300116
Faurie, C., Pontier, D., & Raymond, M. (2004). Student athletes claim to have more sexual partners
than other students. Evolution and Human Behavior, 25(1), 1–8. https://doi.org/10.1016/S10905138(03)00064-3
Figueredo, A. J., Vásquez, G., Brumbach, B. H., Schneider, S. M. R., Sefcek, J. A., Tal, I. R., …
Jacobs, W. J. (2006). Consilience and Life History Theory: From genes to brain to reproductive
strategy. Developmental Review, 26, 243–275. https://doi.org/10.1016/j.dr.2006.02.002
Gangestad, S. W., Garver-Apgar, C. E., Simpson, J. A., & Cousins, A. J. (2007). Changes in women’s
19

mate preferences across the ovulatory cycle. Journal of Personality and Social Psychology,
92(1), 151–163. https://doi.org/10.1037/0022-3514.92.1.151
Gangestad, S. W., Haselton, M. G., Welling, L. L. M., Gildersleeve, K., Pillsworth, E. G., Burriss, R.
P., … Puts, D. A. (2016). How valid are assessments of conception probability in ovulatory
cycle research? Evaluations, recommendations, and theoretical implications. Evolution and
Human Behavior, 37(2), 85–96. https://doi.org/10.1016/j.evolhumbehav.2015.09.001
Geary, D. C. (1998). Male, female: The evolution of human sex differences. American Psychological
Association.
Gettler, L. T., McDade, T. W., Feranil, A. B., & Kuzawa, C. W. (2011). Longitudinal evidence that
fatherhood decreases testosterone in human males. Proceedings of the National Academy of
Sciences of the United States of America, 108(39), 16194–16199.
https://doi.org/10.1073/pnas.1105403108
Hamilton, W. D., & Zuk, M. (1982). Heritable true fitness and bright birds: a role for parasites?
Science (New York, N.Y.), 218(ii), 384–387. https://doi.org/10.1126/science.7123238
Haselton, M. G., & Gangestad, S. W. (2006). Conditional expression of women’s desires and men’s
mate guarding across the ovulatory cycle. Hormones and Behavior, 49(4), 509–518.
https://doi.org/10.1016/j.yhbeh.2005.10.006
Hill, K. R., & Kaplan, H. S. (1999). LIFE HISTORY TRAITS IN HUMANS : Theory and Empirical
Studies. Annual Review of Anthropology, 28, 397–430.
Holtzman, N. S., & Strube, M. J. (2013). Above and Beyond Short-Term Mating , Long-Term Mating
is Uniquely Tied to Human Personality. Evolutionary Psychology, 11(5), 1101–1129.
Hunt, J., Breuker, C. J., Sadowski, J. A., & Moore, A. J. (2009). Male-male competition, female mate
choice and their interaction: determining total sexual selection. Journal of Evolutionary Biology,
22(1), 13–26. https://doi.org/10.1111/j.1420-9101.2008.01633.x
Jones, B. C., Hahn, A. C., Fisher, C. I., Wang, H., Kandrik, M., Han, C., … DeBruine, L. M. (2018).
20

No Compelling Evidence that Preferences for Facial Masculinity Track Changes in Women’s
Hormonal Status. Psychological Science, 29(6), 996–1005.
https://doi.org/10.1177/0956797618760197
Kanazawa, S. (2000). Scientific discoveries as cultural displays: a further test of Miller’s courtship
model. Evolution and Human Behavior, 21(5), 317–321. https://doi.org/10.1016/S10905138(00)00051-9
Kanazawa, S. (2003). Why productivity fades with age: The crime–genius connection. Journal of
Research in Personality, 37, 257–272. https://doi.org/10.1016/S0092-6566(02)00538-X
Kaplan, H. S., & Hill, K. R. (1985). Hunting ability and reproductive success among male Ache
foragers: Preliminary results. Current Anthropology, 26(1), 131–133.
Klug, H., Bonsall, M. B., & Alonzo, S. H. (2013). Sex differences in life history drive evolutionary
transitions among maternal, paternal, and bi-parental care. Ecology and Evolution, 3(4), 792–
806. https://doi.org/10.1002/ece3.494
Larson, C. M., Haselton, M. G., Gildersleeve, K. A., & Pillsworth, E. G. (2013). Changes in women’s
feelings about their romantic relationships across the ovulatory cycle. Hormones and Behavior,
63(1), 128–135. https://doi.org/10.1016/j.yhbeh.2012.10.005
Li, N. P., Kenrick, D. T., Bailey, J. M., & Linsenmeier, J. A. W. (2002). The necessities and luxuries
of mate preferences: Testing the tradeoffs. Journal of Personality and Social Psychology, 82(6),
947–955. https://doi.org/10.1037/0022-3514.82.6.947
Llaurens, V., Raymond, M., & Faurie, C. (2009). Ritual fights and male reproductive success in a
human population. Journal of Evolutionary Biology, 22(9), 1854–1859.
https://doi.org/10.1111/j.1420-9101.2009.01793.x
Mazur, A., & Booth, A. (1998). Testosterone and dominance in men. The Behavioral and Brain
Sciences, 21(3), 353–363; discussion 363-97.
McIntyre, M. H., Gangestad, S. W., Gray, P. B., Chapman, J. F., & Thornhill, R. (2006). Romantic
21

Involvement Often Reduces Men’s Testosterone Levels—But Not Always: The Moderating
Role of Extrapair Sexual Interest. Journal of Personality, 91(4), 642–651.
https://doi.org/10.1037/0022-3514.91.4.642
Miller, G. F. (2001). The Mating Mind: How Sexual Choice Shaped the Evolution of Human Nature.
Anchor.
Roney, J. R., Simmons, Z. L., & Gray, P. B. (2011). Changes in estradiol predict within-women shifts
in attraction to facial cues of men’s testosterone. Psychoneuroendocrinology, 36(5), 742–749.
https://doi.org/10.1016/j.psyneuen.2010.10.010
Schneider, B. A., Avivi-Reich, M., & Mozuraitis, M. (2015). A cautionary note on the use of the
Analysis of Covariance (ANCOVA) in classification designs with and without within-subject
factors. Frontiers in Psychology, 6(APR). https://doi.org/10.3389/fpsyg.2015.00474
Storey, A. E., Walsh, C. J., Quinton, R. L., & Wynne-Edwards, K. E. (2000). Hormonal correlates of
paternal responsiveness in new and expectant fathers. Evolution and Human Behavior, 21, 79–
95.
Thomas, A. G., Jonason, P. K., Blackburn, J. D., Kennair, L. E. O., Lowe, R., Malouff, J., … Li, N. P.
(2019). Mate preference priorities in the East and West: A cross-cultural test of the mate
preference priority model. Journal of Personality, (September).
https://doi.org/10.1111/jopy.12514
Thomas, A. G., & Stewart-Williams, S. (2018). Mating strategy flexibility in the laboratory:
Preferences for long- and short-term mating change in response to evolutionarily relevant
variables. Evolution and Human Behavior, 39(1), 82–93.
https://doi.org/10.1016/j.evolhumbehav.2017.10.004
Thornhill, R., & Gangestad, S. W. (1993). Human facial beauty. Human Nature, 4(3), 237–269.
https://doi.org/10.1007/BF02692201
Trivers, R. L. (1972). Parental Investment and Sexual Selection. In B. Campbell (Ed.), Sexual
22

selection and the descent of man (pp. 136–179). Chicago: Aldine Publishing Company.
Valentine, K. A., Li, N. P., Penke, L., & Perrett, D. I. (2014). Judging a man by the width of his face:
the role of facial ratios and dominance in mate choice at speed-dating events. Psychological
Science, 25(3), 806–811. https://doi.org/10.1177/0956797613511823
White, A. E., Li, Y. J., Griskevicius, V., Neuberg, S. L., & Kenrick, D. T. (2013). Putting all your
eggs in one basket: life-history strategies, bet hedging, and diversification. Psychological
Science, 24(5), 715–722. https://doi.org/10.1177/0956797612461919
Wilson, M., & Daly, M. (1985). Competitiveness , Risk Taking , and Violence : The Young Male
Syndrome. Ethology and Sociobiology, 6, 59–73.

23

