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The role of testosterone in human romantic relationships
James R Roney1 and Lee T Gettler2

Testosterone may play important signaling roles in human

romantic relationship dynamics. Testosterone appears to

promote pursuit of mates and may therefore increase the

odds of relationship entry. Because competitive pursuit of

mates may interfere with stable pair bonds and effective

parenting, however, entry into nurturant relationships

may have a negative feedback effect on testosterone

production and mating effort. In this article, we summarize

evidence for testosterone acting as a signal that promotes

mate pursuit at various timescales, and synthesize a range of

recent findings into a heuristic model (‘The Testosterone-

Relationship Cycle’) depicting the role of this hormone in the

initiation, maintenance, and functioning of human mating

relationships.
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Introduction: the biological functions of
testosterone
The role of testosterone in human relationship dynamics

may derive from more basic biological functions of this

hormone. A primary function of testosterone appears to

be the regulation of energy distribution to alternative

parts of the organism. Theorists have proposed that

testosterone promotes investment in ‘‘mating effort’’:

the growth of secondary sex traits that facilitate mate

pursuit (e.g., ornaments in some species, muscle mass in

humans), physiological outcomes such as sperm produc-

tion, and behavioral proclivities toward competition with

same-sex rivals and the display of courtship behaviors

[1]. Because energy is finite, however, these physical and

behavioral investments are funded via inhibitory effects

of testosterone on outcomes such as fat storage and

immune function [2].

The energy distribution model suggests that testosterone

should drop when not necessary for mate competition in

order to achieve time and energy savings. Consistent with

this, in seasonally breeding species, testosterone often

drops to very low levels during the nonbreeding season

[3]. In species that form pair bonds, such as socially

monogamous birds, testosterone tends to be elevated

during courtship and mate choice, but then falls during

provisioning of newly produced offspring [4,5]. Testoster-

one has been causally implicated in this behavioral tran-

sition from mating to parenting effort, as experimental

administration of testosterone has been shown to prolong

courtship behaviors at the expense of parenting beha-

viors, leading to increases in offspring mortality [6].

In sum, testosterone appears to act as a signal that

coordinates physical and behavioral investment in mate

pursuit at the expense of investment in other priorities.

Application of this idea to human romantic relationships

produces the model proposed in the next section.

The testosterone-relationship cycle: a
theoretical model
Figure 1 presents a model for the role of testosterone in

human romantic relationship dynamics. The top half of the

figure refers to baseline testosterone concentrations at

longer time-scales (i.e. typical hormone values over weeks

or months), whereas the bottom half of the figure refers to

transient increases in testosterone above baseline within

15–60 min after encounters with potential mates. A unify-

ing hypothesis across both time-scales is that testosterone

acts as a signal that calibrates physical and psychological

mechanisms toward the goal of mate pursuit.

The baseline portion of the model posits bi-directional

relationships between mate-seeking proclivities and tes-

tosterone. On the left side of the figure, being unpart-

nered is predicted to produce a motivational state

directed toward mate seeking that in turn promotes

higher testosterone production. Greater baseline testos-

terone concentrations should in turn promote physical

(e.g., greater muscle mass) and behavioral investments in

mating effort. Behavioral investments could include both

competing for resources that facilitate mate acquisition,

such as social status, or more direct behaviors such as

social approach of potential mates.

The baseline model bifurcates with respect to the out-

comes of successful mating efforts. Entry into satisfying,

committed, monogamous relationships (downward arrow

in Fig. 1) may lead to reduced testosterone (and hence less

mate-seeking) as a means of protecting a successful
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relationship and to achieve energy and time savings

absent mate competition. Uncommitted, short-term sexual

encounters or multiple partnering (upward arrow in Fig. 1)

may often entail a psychological state in which individuals

are still seeking additional partners, however, and this mate-

seeking state may be associated with elevated testosterone.

If a psychological orientation toward mate seeking is the

key variable, furthermore, then even within monogamous

relationships the level of interest in other partners may

predict testosterone concentrations, which may in turn

predict the odds of future relationship dissolution.

The reactive portion of the model proposes that an acute

testosterone increase in reaction to a potential mate

serves as an internal signal that broadcasts a positive

decision regarding pursuit of a specific mating opportu-

nity. This signal is then hypothesized to coordinate the

calibration of both physiological and psychological mech-

anisms toward immediate mate pursuit. The function of

this calibration is the promotion of successful mate

acquisition, thereby linking the reactive and baseline

portions of the model in Fig. 1.

Evidence for the model
Baseline

The strongest support for the baseline portion of Fig. 1

comes from the association between relationship status

and testosterone. Cross-sectionally, single men generally

have higher testosterone than their monogamously part-

nered counterparts [7–9], with more mixed evidence

among women [8,10,11]. Given the theorized function

of testosterone in promoting mating effort, higher base-

line testosterone should predict subsequent mating suc-

cess. In a longitudinal confirmation of this idea, Gettler

et al. [12] showed that 21.5 year old, single non-fathers

with high testosterone were more likely to be partnered

fathers by age 26, compared to men with low testosterone.

This supports links in the model from heightened testos-

terone to entry into monogamous relationships (see path-

way from T to committed relationship entry in Fig. 1).

Heightened testosterone may also facilitate short-term as

opposed to committed mating behavior (see pathway

from T to uncommitted mating in Fig. 1), and consistent

with this are positive correlations between testosterone

and lifetime number of sexual partners [13,14]. These

links between testosterone and mating success are pre-

sumably mediated in part by hormonal influences on

behavioral components of mating effort (see arrow from

T to baseline ME in Fig. 1), and indeed baseline testos-

terone has been shown to predict outcomes such as

dominance-related behaviors during mate competitions

that in turn led to heightened attractiveness perceptions

by potential mates [15].

Although elevated testosterone may promote successful

attainment of various types of mating relationships
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A theoretical model relating human mating relationships to production of the hormone testosterone. T — testosterone; DT — reactive changes in

testosterone above baseline minutes after interacting with a potential mate; ME – mating effort, broadly defined.
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(especially in men), only committed, monogamous rela-

tionships generally appear to predict declines in men’s

testosterone. In cross-sectional samples, degree of rela-

tionship seriousness (e.g., casual dating versus cohabiting

versus married) negatively predicted men’s testosterone

[8], although similar measures of seriousness have not

typically predicted women’s testosterone [8,11]. Longitu-

dinal investigations have likewise demonstrated drops in

men’s testosterone after marriage [12,16]. Uncommitted

or multiple partnering has not been similarly associated

with reduced testosterone, however, as polygynously

married men in some societies have testosterone at least

as high as single men (17; cf. 18), and polyamorous

Canadian men and women were also shown to have

higher testosterone than other categories of individuals

[19].

As mentioned above, a motivational state directed toward

pursuit of new mating partners might be an important

predictor of testosterone production. Consistent with this,

a sample of partnered men with more unrestricted socio-

sexual orientations (i.e. openness to uncommitted sex

[20]) maintained the elevated testosterone characteristic

of single men [21], although not all studies replicated this

effect using total scores on SOI (sociosexual orientation

inventory) scales [19]. Edelstein et al. [22], however,

argued that total SOI scores might imperfectly capture

desires for additional mating, since they may be affected

by opportunities for sex or cultural attitudes toward

promiscuity. In their sample, men in relationships who

scored higher specifically on a sociosexual desires sub-

scale of a revised SOI measure had testosterone as high as

single men, whereas partnered women who reported

more unrestricted sociosexual behaviors likewise had

testosterone as high as single women (and higher than

partnered women with low sociosexual behaviors) [22]. Al-

though these findings have yet to be replicated outside of

North America, they support desire for new partners as a

predictor of testosterone (see also 11), and may help

explain why, on average, monogamous relationships pre-

dict reduced testosterone but uncommitted or multiple

partnering relationships do not.

The hypothesis that testosterone both responds to mate-

seeking desires and promotes behavioral investment in

mating effort carries implications for the role of this

hormone in romantic relationship functioning. Reduced

testosterone may help protect investments in successful

relationships (see also 23 (this issue)), whereas negative

relationship outcomes may cause up-regulation of testos-

terone as a prelude toward relationship cessation and

mate-switching. A recent study by Edelstein et al.
[24��] supports such conjectures: a dyadic analysis of

39 couples found that both actor and partner testosterone

negatively predicted actors’ ratings of relationship satis-

faction and commitment, with these associations found

for both men and women. That higher testosterone may

actually preface relationship dissolution is supported by

longitudinal data showing that men’s testosterone con-

centrations positively predicted their future probability of

divorce in a sample of army veterans [25].

The results of the Edelstein et al. [24��] study on rela-

tionship quality suggest natural points of contact between

the socioendocrinology literature and the literature ap-

plying interdependence theory [26] to the study of human

relationships. Variables that predict relationship persis-

tence — such as the maintenance of positive illusions

regarding relationship quality [27] — may predict testos-

terone concentrations as well, if in fact testosterone acts in

part as an internal signal of interest in alternative partners.

Incorporation of testosterone measures into research

studying the predictors of relationship quality may there-

fore lead to the development of an interesting biomarker

of specific relationship dynamics, and also promote the

integration of social and biopsychological perspectives on

human social interactions.

Finally, nurturant parenting is another relationship vari-

able that predicts reduced testosterone (see 28). Father-

hood appears to have effects that are additive to the

declines associated with men’s monogamous partnering

[7,12], and motherhood has likewise been associated with

reduced testosterone in two recent studies that examined

women [29,30�]. Merely being a father does not seem

sufficient for this effect, however, as fathers and non-

fathers did not differ in testosterone in a pastoralist

society in which men were not involved in direct child

care [31]; likewise, across diverse cultural contexts,

fathers who are more involved in day-to-day childcare

have lower testosterone than fathers who perform less

care [32,33��,34]. These patterns provide further support

for testosterone tracking investment in mate pursuit

versus competing priorities, since those individuals com-

mitting the most time and other resources specifically to

parenting effort also exhibit the lowest testosterone con-

centrations.

Reactive

The reactive portion of the model in Fig. 1 addresses

rapid testosterone responses to social interactions with

potential mates. The research in question zooms in on

endocrine events in the early stages of courtship that in

turn lead to relationship initiation. Unlike the research

examining relationships and baseline testosterone values

— which is exclusively correlational — this research is

experimental and can thus directly demonstrate that

mating-relevant stimuli cause increases in testosterone.

The proposed function of rapid testosterone responses is

the priming of organism-wide calibrations of mechanisms

toward the goal of mate pursuit.

Males of many nonhuman vertebrate species exhibit

rapid (within 15–45 min.) increases in testosterone after
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non-tactile exposure to conspecific females, with such

responses absent after comparable exposure to other

males (reviewed in [35�]). Given phylogenetic conserva-

tion of the brain mechanisms that regulate these effects

[36], Roney and colleagues hypothesized similar hormon-

al responses in humans. A series of laboratory experi-

ments have in fact supported rapid testosterone increases

in young men after brief social interactions with young

women, with such effects not found after interactions

with other men [37–40]. A number of field studies have

likewise supported reactive testosterone increases after

men interact with women in more natural environments

[41–43,44�]. Although female hormone responses to inter-

actions with potential mates have generally gone untested

in nonhuman species, Lopez et al. [45] demonstrated that

young women showed reactive increases in testosterone

after viewing a movie clip depicting a highly attractive

man courting a young woman, whereas such responses

were absent among women who viewed various types of

control videos.

As depicted in the bottom section of Fig. 1, reactive

testosterone increases are hypothesized to index a posi-

tive internal decision regarding mate pursuit. In nonhu-

man species, male responses to females are absent in

various circumstances: during the nonbreeding season in

seasonally breeding species [46], after males reach a state

of sexual satiation via frequent ejaculation [47], when

subordinate monkeys are in the presence of a dominant

male who could thwart mating attempts [48], and when

marmoset males are actively caring for offspring [49]. As

these are all circumstances in which males do not pursue

females for clear functional reasons, these patterns sug-

gest a rule in which testosterone responses are present

only when mate pursuit is likely to occur.

Testosterone responses may likewise index a positive

decision rule for mate pursuit in humans. Flinn et al.
[44�], for example, demonstrated that testosterone was

higher among men in a Dominican village in time periods

after interactions with women, except when the women

were mates of the men’s friends, which is likely a cir-

cumstance in which mate pursuit is typically inhibited.

Likewise, in laboratory experiments, ratings of men’s

courtship-like efforts during conversations with women

confederates have sometimes positively predicted testos-

terone responses measured 15–45 min after the conversa-

tions [37,38], suggesting larger hormone responses given

behavioral evidence of mate pursuit.

Finally, reactive testosterone increases are hypothesized

to broadcast an internal signal that prepares the organism

for mate pursuit in the immediate hours and days after

meeting a potential partner. Because hormones are re-

leased into the general circulation, they are efficient

signals for simultaneously coordinating mechanism set-

tings distributed across the brain and the rest of the body.

Roney [35�] reviews evidence that reactive testosterone

increases may have a suite of effects that would logically

facilitate mate acquisition efforts, such as transient

increases in physical strength, reduced fear responses

and increased risk-taking, and increased probability of

approaching potential mates. By hypothesis, these effects

should increase the probability of entering into either

committed or uncommitted mating relationships — thus

linking the reactive and baseline portions of the model in

Fig. 1 — although direct evidence for this awaits future

research.

Conclusion
Across many species, testosterone is known to increase

time and energy allocated to mating effort, leading to

trade-offs with other costly priorities, such as immune

function or investments in partnering-parenting. The

evidence reviewed here supports a similar role for testos-

terone in humans. The best-supported elements of the

Testosterone-Relationship Cycle model (Fig. 1) include

negative associations between baseline testosterone con-

centrations and participation in nurturant romantic or

parenting relationships, as well as the ability of social

interactions with attractive potential mates to trigger

rapid increases in testosterone. Future research could

provide many refinements of the model. Little is known

regarding possible interactions between the baseline and

reactive portions of the model, and one might logically

hypothesize, for instance, that nurturant parenting should

affect mate pursuit decision rules in such a way as to

inhibit testosterone responses to potential mates. In ad-

dition, the findings reviewed here suggest that research-

ers studying social relations might profitably employ

testosterone as a biomarker that both predicts and

responds to variables that determine the quality and

persistence of human romantic relationships.

References and recommended reading
Papers of particular interest, published within the period of review,

have been highlighted as:

� of special interest
�� of outstanding interest

1. Ellison PT: On Fertile Ground. Harvard University Press; 2001.

2. Bribiescas RG: Reproductive ecology and life history of the
human male. Yearb Phys Anthropol 2001, 44:148-176.

3. Daly M, Wilson M: Sex, Evolution, and Behavior. Wadsworth; 1983.

4. Wingfield JC, Hegner RE, Ball GF, Duffy AM:: The ‘challenge
hypothesis’: theoretical implications for patterns of
testosterone secretion, mating systems, and breeding
strategies. Am Nat 1990, 136:829-846.

5. Gettler LT: Applying socioendocrinology to evolutionary
models: fatherhood and physiology. Evol Anthropol 2014,
23:146-160.

6. Hegner RE, Wingfield JC: Effects of experimental manipulation
of testosterone levels on parental investment and breeding
success in male house sparrows. Auk 1987, 104:462-469.

84 Relationship science

Current Opinion in Psychology 2015, 1:81–86 www.sciencedirect.com



Author's personal copy

7. Gray PB, Campbell BC: Human male testosterone, pair bonding
and fatherhood. In Endocrinology of Social Relationships. Edited
by Ellison PT, Gray PB. Harvard University Press; 2009:270-293.

8. Hooper AEC, Gangestad SW, Thompson ME, Bryan AD:
Testosterone and romance: The association of testosterone
with relationship commitment and satisfaction in
heterosexual men and women. Am J Hum Biol 2011, 23:
553-555.

9. Sakaguchi K, Oki M, Honma S, Hasegawa T: Influence of
relationship status and personality traits on salivary
testosterone among Japanese men. Pers Individ Differ 2006,
41:1077-1087.

10. van Anders SM, Watson NV: Testosterone levels in women and
men who are single, in long-distance relationships, or same-
city relationships. Horm Behav 2007, 51:286-291.

11. van Anders SM, Goldey KL: Testosterone and partnering are
linked via relationship status for women and ‘relationship
orientation’ for men. Horm Behav 2010, 58:820-826.

12. Gettler LT, McDade TW, Feranil AB, Kuzawa CW: Longitudinal
evidence that fatherhood decreases testosterone in human
males. PNAS 2011, 108:16194-16199.

13. Peters M, Simmons LW, Rhodes G: Testosterone is associated
with mating success but not attractiveness or masculinity in
human males. Anim Behav 2008, 76:297-303.

14. Pollet TV, van der Meij L, Cobey KD, Buunk AP: Testosterone
levels and their associations with lifetime number of opposite
sex partners and remarriage in a large sample of American
elderly men and women. Horm Behav 2011, 60:72-77.

15. Slatcher RB, Mehta PH, Josephs RA: Testosterone and self-
reported dominance interact to influence human mating
behavior. Soc Psychol Pers Sci 2011, 2:531-539.

16. Mazur A, Michalek J: Marriage, divorce, and male testosterone.
Soc Forces 1998, 77:315-330.

17. Gray PB: Marriage, parenting, and testosterone variation
among Kenyan Swahili men. Am J Phys Anthropol 2003,
122:279-286.

18. Gray PB, Ellison PT, Campbell BC: Testosterone and marriage
among Ariaal men of Northern Kenya. Curr Anthropol 2007,
48:750-755.

19. van Anders SM, Hamilton LD, Watson NV: Multiple partners are
associated with higher testosterone in North American men
and women. Horm Behav 2007, 51:454-459.

20. Simpson JA, Gangestad SW: Individual differences in
sociosexuality: evidence for convergent and discriminant
validity. J Pers Soc Psychol 1991, 60:870-883.

21. McIntyre M, Gangestad SW, Gray PB, Chapman JF, Burnham TC,
O’Rourke MT, Thornhill R: Romantic involvement often reduces
men’s testosterone levels – but not always: the moderating
role of extrapair sexual interest. J Pers Soc Psychol 2006,
91:642-651.

22. Edelstein RS, Chopik WJ, Kean EL: Sociosexuality moderates
the association between testosterone and relationship status
in men and women. Horm Behav 2011, 60:248-255.

23. Eastwick PW, Durante KM: Adaptive workarounds. Curr Opin
Psychol 2015, 1:92-96.

24.
��

Edelstein RS, van Anders SM, Chopik WJ, Goldey KL,
Wardecker BM: Dyadic associations between testosterone and
relationship quality in couples. Horm Behav 2014, 65:401-407.

Drawing on a sample of 39 couples, the authors showed that men and
women with high testosterone reported lower relationship satisfaction
and commitment. They also found that subjects were less satisfied and
committed to their relationship if their partners’ testosterone was high.
These findings highlight the interdependence of social and biological
dynamics between members of romantic dyads and are consistent with
the idea that high testosterone contributes to relationship instability and
might potentiate relationship dissolution.

25. Booth A, Dabbs JM: Testosterone and men’s marriages. Soc
Forces 1993, 72:463-477.

26. Arriaga XB: An interdependence theory analysis of close
relationships. In The Oxford Handbook of Close Relationships.
Edited by Simpson JA, Campbell L. Oxford University Press;
2013: 39-65.

27. Rusbult CE, van Lange PAM, Wildschut T, Yovetich NA, Verette J:
Perceived superiority in close relationships: why it exists and
persists. J Pers Soc Psychol 2000, 79:521-545.

28. van Anders SM, Goldey KL, Kuo PX: The steroid/peptide theory
of social bonds: integrating testosterone and peptide
responses for classifying social behavioral contexts.
Psychoneuroendocrinology 2011, 36:1265-1275.

29. Kuzawa CW, Gettler LT, Huang J, McDade TW: Mothers have
lower testosterone than non-mothers: evidence from the
Philippines. Horm Behav 2010, 57:441-447.

30.
�

Barrett ES, Thurston S, Jasienska G, Furberg AS, Ellison PT,
Thune I: Marriage and motherhood are associated with lower
testosterone concentrations in women. Horm Behav 2012,
63:72-79.

This is one of the first studies to have tested whether motherhood, like
fatherhood, is associated with lower testosterone production. Drawing on
a large sample (n = 195), the authors found that mothers of young children
had reduced testosterone compared to both non-mothers and mothers of
older children. The authors also reported a trend toward lower testoster-
one among married vs. single women. The findings suggest relationships
between testosterone and maternal nurturance during the early stages of
child development.

31. Muller MN, Marlowe FW, Bugumba R, Ellison PT: Testosterone
and paternal care in East African foragers and pastoralists.
Proc R Soc Lond B 2009, 276:347-354.

32. Alvergne A, Faurie C, Raymond M: Variation in testosterone
levels and male reproductive effort: insight from a polygynous
human population. Horm Behav 2009, 56:491-497.

33.
��

Gettler LT, McKenna JJ, Agustin SS, McDade TW, Kuzawa CW:
Does cosleeping contribute to lower testosterone levels in
fathers? Evidence from the Philippines. PLOS ONE 2012,
7:e41559.

In a large sample (n = 362), the authors showed that fathers who slept
near their children had lower testosterone than fathers who slept solitarily.
As they transitioned to fatherhood, men’s testosterone declined more if
they practiced co-sleeping, compared to solitary sleeping. This is the first
study to demonstrate that fathers have reduced testosterone based on
close nighttime father–child proximity, which aligns with results from
multiple societies showing that fathers who engage in daytime childcare
have lower testosterone than uninvolved fathers.

34. Mascaro JS, Hackett PD, Rilling JK: Testicular volume is
inversely correlated with nurturing-related brain activity in
human fathers. PNAS 2013, 110:15746-15751.

35.
�

Roney JR: Evolutionary psychology and endocrinology. In The
Handbook of Evolutionary Psychology. Edited by Buss DM. Wiley;
2014. (in press).

In this chapter, the author proposes that reactive hormone increases
often serve as internal signals that broadcast the present importance of a
specific adaptive problem in order to coordinate diverse mechanism
settings toward addressing that problem. This position is applied to
the example of testosterone responses in reaction to potential mates
as signals that coordinate mechanisms in the brain and the rest of the
body toward the problem of mate pursuit. The chapter provides a more
comprehensive accounting of the evidence for the reactive portion of the
model described in Fig. 1 in this article.

36. Roney JR: The role of sex hormones in the initiation of human
mating relationships. In Endocrinology of Social Relationships.
Edited by Ellison PT, Gray PB. Harvard University Press; 2009:
246-269.

37. Roney JR, Mahler SV, Maestripieri D: Behavioral and hormonal
responses of men to brief interactions with women. Evol Hum
Behav 2003, 24:365-375.

38. Roney JR, Lukaszewski AW, Simmons ZL: Rapid endocrine
responses of young men to social interactions with young
women. Horm Behav 2007, 52:326-333.

39. Roney JR, Simmons ZL, Lukaszewski AW: Androgen receptor
gene sequence and basal cortisol concentrations predict

Testosterone and relationships Roney and Gettler 85

www.sciencedirect.com Current Opinion in Psychology 2015, 1:81–86



Author's personal copy

men’s hormonal responses to potential mates. Proc R Soc
Lond B 2010, 277:57-63.

40. van der Meij L, Buunk AP, van de Sande JP, Salvador A: The
presence of a woman increases testosterone in aggressive
dominant men. Horm Behav 2008, 54:640-644.

41. Murcia CQ, Bongard S, Kreutz G: Emotional and neurohormonal
responses to dancing Tango Argentino: the effects of music
and partner. Music Med 2009, 1:14-21.

42. Ronay R, von Hippel W: The presence of an attractive young
woman elevates testosterone and risk-taking in young men.
Soc Psychol Pers Sci 2010, 1:57-64.

43. Miller SL, Maner JK, McNulty JK: Adaptive attunement to the sex
of individuals at a competition: The ratio of opposite- to same-
sex individuals correlates with changes in competitors’
testosterone levels. Evol Hum Behav 2012, 33:57-63.

44.
�

Flinn MV, Ponzi D, Muehlenbein MP: Hormonal mechanisms for
regulation of aggression in human coalitions. Hum Nat 2012,
23:68-88.

This paper tested hormonal responses to various social conditions in a
rural, horticultural community on the east coast of Dominica. Of particular
relevance to the present article, the authors demonstrated that men
exhibited higher salivary testosterone concentrations within about
20 min of interactions with women vs. in other control samples in which

the men had not recently interacted with women. Such testosterone
elevations were absent, however, if the women were kin or were mates
of the men’s friends. The findings represent an important extension of
results from laboratory studies with college students to more ecologically
natural environments with community samples.

45. Lopez HH, Hay AC, Conklin PH: Attractive men induce
testosterone and cortisol release in women. Horm Behav 2009,
56:84-92.

46. Anand S, Losee-Olson S, Turek FW, Horton TH: Differential
regulation of luteinizing hormone and follicle-stimulating
hormone in male Siberian hamsters by exposure to females
and photoperiod. Endocrinology 2002, 143:2178-2188.

47. Bonilla-Jaime H, Vazquez-Palacios M, Artega-Silva M, Retana-
Marquez S: Hormonal responses to different sexually related
conditions in male rats. Horm Behav 2006, 49:376-382.

48. Glick BB: Male endocrine responses to females: effect of
social cues in cynomolgus macaques. Am J Primatol 1984,
6:229-239.

49. Ziegler TE, Schultz-Darken NJ, Scott JJ, Snowdon CT, Ferris CF:
Neuroendocrine response to female ovulatory odors depends
upon social condition in male common marmosets, Callithrix
jacchus. Horm Behav 2005, 47:56-64.

86 Relationship science

Current Opinion in Psychology 2015, 1:81–86 www.sciencedirect.com


