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Social Modulation of Hormones

SARI M. VAN ANDERS

SOCIAL NEUROENDOCRINOLOGY

Though it is an advance in many ways to conceptualize the mind as
operating with biological and socioenvironmental spheres, contextual-
ization of the mind’s function should not end there. Rather than employ-
ing a unidirectional hierarchical perspective whereby only the mind is
understood to be sensitive to biology in exclusion to the converse, with
biology thus positioned at the top of an artificial chain of command,
contextualizing the mind within biology should be more nuanced. Hier-
archies that include social context and biology are dynamic, continually
in flux, and mutually influencing.

In this chapter, I specifically argue that social context in various
forms can fundamentally alter and influence endocrine function, and
that these hormonal changes can be best discussed within an evolution-
ary framework of adaptation and functionality—a research approach
knt_)Wn as social neuroendocrinology (van Anders & Watson, 2006b).
This approach represents a truly interactionist perspective that requires
attention to both social context and biology, and a conscious move away
fr(_)rn biological determinism or assumptions of evolutionarily “hard-
wired” effects. As I discuss more thoroughly in the following sections,
we can reasonably expect evolution to “select” for endocrine responses
t;)o:e;ual c:mtexts, since hormones are related to many sexual processes.
. in:oTvF; ct;,‘spcrm need to be’produced after e]gculatlon, an(':l hormones
B 1n sperm prgductlon. To test evolutionary questions of hor-

s influenced by social and sexual context, one first needs context;
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that is, we could not logically expect to see evidence for evolved sexual
modulation of hormones in the absence of sexual context of some kind.
Additionally, many processes we reasonably consider to be influenced
by evolution are influenced by past context, as when previous parent-
ing experience modulates present hormonal responses to parenting. As
such, social neuroendocrinology, by definition, attends to the joint and
mutual influences of social context and hormones,

The endocrine system is a paramount exemplar of the need for a
nuanced situating of the mind contextualized within biology: Hormone
cascades “begin” with the hypothalamus (but see Kriegsfeld, 2006, for
a review of upstream neuroendocrine controls of hypothalamic hor-
mone releasers), but the hypothalamus receives converging inputs with
socially relevant information. Hypothalamic function therefore is sensi-
tive to social context, and hormonal function resultingly is as well. Hor
mones can also serve as a context for other hormonal actions, as when
some hormones have inhibitory effects on other hormones, but this has
received little empirical attention in social neuroendocrinology.

Social neuroendocrinology addresses hormonal function as situ-
ated within social context, and the research agenda is to examine social
modulation of hormones (which is the focus of this chapter), bidirec-
tional influences, and feedback—feedforward effects. The examination
of how social context affects hormones is not a unidirectional endeavor,
however, as the implicit and explicit goal is largely oriented to ques-
tions of effect (e.g., What are the sequelae of social context modulat-
ing hormones?) and function (e.g., Why does social context modulate
hormones?) As I argue in this chapter, social neuroendocrinology repre-
sents a fundamentally important perspective in understanding the mind
in context; the mind does not sit quietly in a corner, waiting for biol-
ogy to tell it whar to do. Social neuroendocrinology helps to reinforce a
dynamic contextualization of the mind.

In this chapter, I review how social context modulates endocrine
function. I focus on social contexts—parenting and sexuality—that are
evolutionarily significant and have received empirical attention. Study-
ing how social context modulates hormones necessitates an evolutionary
framework, as there is no other way to examine why social context mod-
ulates hormones except through an evolutionary lens. By social context,
I include the following:

1. Contextual cues that can be transferred from one individual to
another (and therefore are socially communicated information);
the information in these cues and/or their transmission can be
physiological, behavioral, and so forth.

2. Social behaviors of selves or others.
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3. Perceptions and anticipation of cues relevant to social context.

4. Information related to social contexts that have been transmitted
intergenerationally. As such, social contexts can be immediate
(e.g., infants crying) and/or in the past (e.g., past parental experi-
ence), brief (e.g., sexual anticipation) and/or longer-lasting (e.g.,
pregnancy), and modulatory (e.g., stage of pregnancy) or a cue
itself (e.g., erotic films).

PARENTING AND PREGNANCY
STIMULI AND HORMONES

Pregnancy as a Social Influence on Expectant
and New Fathers

Conceptualizing social contexts, by definition, necessitates envision-
ing individuals embedded within perceived social networks. As such,
social influences on endocrine function could include addressing how
the social contexts of some individuals affect the endocrine states of
others. States of one individual that would affect endocrine states in
another should be evolutionarily relevant, like reproductive states.
Reproductive states should have a highly potent social context; as such,
the pregnancy status of a woman can be thought of as an extremely
salient, evolved social signal—especially to those who are fundamen-
tally invested in the outcome of the pregnancy. Humans tend to form
pair-bonds, and human fathers are part of a small number of mamma-
lian species with relatively high paternal investment and invelvement
(Wynne-Edwards, 2001). Though a mother can provide the gestating
fetus and resulting baby with nutritional resources, additional support
and resources from other figures (e.g., coparents, family) are likely nec-
essary to support a woman through pregnancy, birth, and childrear-
ing (Hrdy, 1997). As such, it would be adaptive if endocrine changes
in a coparent co-occur with a woman’s pregnancy, to potentate and
facilitate parental responsivity. Research has focused on fathers and
paternal endocrine respomses to infant and pregnancy stimuli, but
could (and should!) be extended to examine any persons taking on a
coparenting role.

Expectant fathers do show endocrine changes alongside their female
partners’ pregnancies. Various changes occur in men over the early and
late prenatal stages (i.e., when their female partners are pregnant), in the
immediate period surrounding parturition (birth}, and in the postnatal
period. For example, prolactin (PRL) increases in fathers over the preg-
nancy {Storey, Walsh, Quinton, & Wynne-Edwards, 2000), cortisol (C)
increases near birth and decreases afterwards (Berg 8 Wynne-Edwards,
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2001, 2002; Storey et al., 2000), and testosterone (T) shows an opposite
pattern to C, with decreases near birth and increases afterward (Berg
& Wynne-Edwards, 2001, 2002; Storey et al., 2000). The decline in
fathers’ T is actually consistent with decreases in males of other species
that show extensive paternal care {see, €.g- Wynne-Edwards, 2001, for
discussion).

Pheromones/chemosignals are one possible mechanism by which
this occurs {i.e., chemosignals passing between individuals). Chemosig-
nals from pregnant women may increase sexual desire and fantasy in
nonpregnant women (Spencer ¢t al., 2004}, buttressing the possibility
that pregnant women could affect male partners through chemosignals,
and that pregnancy states have social effects on others. Consideration of
pheromones as social modulators of hormones adds an important per-
spective to this discussion; pheromones are social context, since they
pass between individuals as social signals.

Why would T decline in new fathers? Possible speculations include
decreased sexual desire, as T has been related to desire {e.g., Alexan-
der, Sherwin, Bancroft, & Davidson, 1990}, which could be adaptive in
directing new fathers’ focus away from sexuality and toward the mother
and baby in caring ways. Another speculation is energy redistribution
from reproductive and anabolic processes to stress processes, which may
be important in attending to the newborn infant. In many species, T
inhibits forms of paternal care (e.g., Wingfield, Hegner, Dufty, & Ball,
1990). In humans, men with lower T exhibit better paternal respon-
siveness {Fleming, Corter, Stallings, & Steiner, 2002) and better father—
child relationships (Julian & McKenry, 1989), so decreased T around
birth may facilitate paternal care.

Infants as Social Cues on Hormones, and Modulation
by Pregnancy

In addition to pregnancy states, cues from offspring should provide an
extremely salient social context relevant to endocrine systems because
offspring are crucial to reproductive fitness. Infants can themselves be
social cues via visual, chemical, and vocal signals or direct conract. Stud-
ies have examined effects of the context of having an infant on parental
hormones, again, most often looking at fathers. Researchers generally
use not only aversive auditory stimuli (e.g., pain or hunger cries) but also
videos of pregnancy stimuli or ask men to hold baby dolls. Some have
used all three in a likely attempt to maximize the “infant” experience
without the difficulty and lack of control that could accompany the pres-
ence of real, live infants.
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, thhers’ hormones are significantly altered after exposure to infant
-snmull, and this socially modulated change in hormones can further be
influenced by female partners’ stage of pregnancy. For example, men
show large‘r decreases in C in response to infant cues in the late pr;natal
phase relat.we to other phases (Storey et al., 2000). PRL does not appear
to change in response to infant cries (Fleming, Corter, et al., 2002}, but
T does show a significant increase in expectant fathers after ;ome ir;fant
cues (Storey et al., 2000}, with the largest increase occurring in the earl
postnatal phase (Storey et al., 2000). ’

. Increa.sed T upon infant cues seems counterintuitive given the pos-
sible functionality of low T described, evidence that T inhibits sgme
parcn.tal behaviors in other species {Wingfield et al., 1990), and research
sho‘fvmg that T is negatively associated with paternal-éhild bondin
{Julian & McKenry, 1989). However, an increase in T specific to thﬁ
carl_y postnatal phase may reflect some evolutionary history of the need
for infant defense in this phase. Parental behavior should not be under-
stood to be a monolithic phenomenon, and I have theorized elsewhere
(van Anders & Gray, 2007) that infant cues associated with close inti-
macy should be classified as bornd maintenance and thus predictabl
!ead to dgcreased T. In contrast, infant cues that might signal need fo)rr
interventions such as protection or defense should be classified as com-
pettt.we.and lead to increased T. Since many of the infant cues in these
s!:udles include aversive baby cries, it may be that these cued a competi-
tive rather'than a bond-maintenance response. Additionally evidenge in
ot.her species suggests that the largest increases in T in respo’nse to social
Stlmlll{ are seen during phases of lower T, and that androgen sensitivit
to social contexts such as challenge are greatest during times of hi IZ
pa‘n?ntal care, and not times of regular social challenge, as counterign—
tuitive as this may seem (Wingfield et al., 2000). Simil;rly in human
studies, Fhe largest increases in men’s T in response to infa’nt cues are
seen.dur_mg the phases when they have the lowest T (i.e., around birth)
FasFmatmgly, fathers’ current T levels can thus serve a,s a con fi :
socially modulated changes in T. e
- Perhaps ironically, given societal co‘nﬂation of mothers and infants,

wer resea'rchers have studied effects of infant stimuli on maternal endo-
E:TO?:ECS‘Z? (apart“from lactation; see Ellison, 2001), though it should
o hom,_l(c:::;ai s r;asealt_'ch‘ on the. modulation o.f infant stimuli on
fBcamec2 rormone F also limited. Stllll, some _studles have examined
i mocu lac of materna} endocrine function, and expectant and
e :v O(;:\;l mcé:;;egses in PRL after holding babies (Delahunty,
s éom A torey, 2!307). Womgn’s endocrine response to
extual cues can also differ depending on their own parturi-
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tion status and context; after exposure to infant cues, PRL shows signifi-
cant increases in pregnant but not in nonpregnant women (Storey et al.,
2000). This is likely adaptive, since pregnant women’s bodies should be
ramping up the ability to respond to infants with lactation, and PRL is
involved in this milk letdown.

Previous Infant Experience and infant Cues
on Hormones

Behavioral neuroendocrine research with animals often focuses on prim-
ing of the endocrine system, and previous parenting experience has been
used as a possible context for or modulator of the endocrine axes in
response to subsequent infant stimuli. In humans, researchers have thus
examined how social context involving previous parenting experiences
affects present social modulation of hormones.

For example, new, but not experienced, fathers show elevated C
in response to <ry stimuli (Fleming, Corter, et al., 2002). The social
salience of baby cries may change depending on past experience, and
this difference in social salience may elicit parallel changes in endocrine
responses. In contrast to C responses, experienced fathers show a larger
increase in PRL after hearing cries than do new fathers (Fleming, Cor-
ter, et al., 2002), and a similar pattern holds for fathers holding babies
after birth, with experienced fathers showing increases in PRL and new
fathers showing decreases (Delahunty et al., 2007). Men with younger
siblings also show an increase in PRL in response to infant stimuli, but
men with none show a decrease in PRL (Storey et al., 2000). These
parallel findings suggest that the context of previous bond-maintenance
experience with infants/children (whether with offspring or siblings]
influences subsequent endocrine responses to infant stimuli. Which
aspects of experience with infants might sensitize the brain to respond
to subsequent infant stimuli with characteristic hormone responses is
unclear at present because humans have received little empirical atten-

tion.

Transgenerational Effects of Parenting on Offspring
Endocrine Axes

Research examining the effects of parental context on infant endocrine
function and subsequent parenting has generally been carried out 18
nonhuman species {€.g., rats, mice) exposed to experimentally or natv-
rally varied amounts and patterns of maternal care. Research with non-
human species {e.g., rats) shows profound effects of parenting context O
offspring endocrine function and behavior, especially in terms of hypo-
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th?lamlc—pltuitary-—adrenocortical (HPA) axis function in general si
:Fogz,ozl;dAHgA liespor;;ivity to stress (see, €.g., Fleming,gl(rae?neim:;
b . And, these effects show intergencrational transmissi ,
Meaney, Szyf, & Seckl, 2007). Research wi i  cross f e
ing studies has shown that maternal beh:\,rit:r Ii:;l::lég?:icllzaif:?:‘fﬁsmz
by the maternal behavior these individuals received as infants a:d ?:
;:_l;szglfs in neurotransmitters (e.g., serotonin and dopamine}, ;s well :;
A ;;rm(z)r(;%s_/'(e.g., epmephpne), are implicaFed (Maestripieri, Lindell,
igley, ). Therefore, influences of social contexts on hormone
are llkely to be long lasting, transmittable to subsequent o,
and of high import in future human research. generanons,

SEXUALITY AND HORMONES

ﬁ;]iiiprfi‘)gr;langy and parental/nurturant behavior, sexuality and repro-
doct ve; le a;nors should be a prime site for evolutionary pressures. Sex-
= yv e aj;c dcongcaxvtv should exert strong effects on endocrine function
.g., van Anders atson, 2006b) b ime i
an / , ecause of the prime im
sexuality in both fitness and s i e
exual selection. Horm h
direct influences on fertility i , e
ertility in terms of ovulati
: on and sperm producti
menstr i cia
contc’; :z;f?,’,jng also orll morphological sexual differentiation Sociai
ude sexual anticipation, in which .
te . , ich the expectation of sex-
:;ngtt::ty mgg,ht aflfect hormones, and these can be direct or embodied
ions. Sexual context can also i imuli
. include sexual stimuli (e i
movies) or sexual activity with another partner o8 erote

Sexual Anticipation Influences on Hormones

Tho i i

funcl:igoh we li[:llg.ht conceptualize effects of sexual activity on endocrine
gicnC :geaasl lml[tfdhtlo acltual sexual activity, expectation of sexuality

so a highly salient signal. It could be i
. adaptive for the bod
expect and/or prepare for sexuality, si AN
uality, since sexual activity i
P : / al activity invelves a num-
feWosft Egit:ntlallly hormonally mediated processes and cognitions. Of the
s relevant to anticipatory effects i :
of sexuality on h
most have found supporti i . Fa soraral
porting evidence. Thus, the anticipati
g 12 ] » th icipation of a sexual
e , ot even the experience of a psychologically (but not physically)
2 cont}ext, can lead to endocrine alterations.
< . )
. effecfs t?e most widely km?wn and earliest reports of anticipa-
g ([)1' sexualfty on physiology is by Anonymous (1970), who
wEoc on his experience as a researcher on a deserted island; he was
roman:i::ept when he traveled back to the mainland to visit hi; female
partner and engage in sexual activity. During his island stay
b
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he collected his beard clippings and measured their weight {odd, but
perhaps not that odd for a bored empirical scientist on a deserted island).
His beard clippings were heavier on the days prior to the mainland visits,
and Anonymous suggested that his androgens were incteased prior to
the visits by anticipation of sexual activity with his partner, since beard
growth can be a bioassay for androgenic function.

More recent research has provided supportive evidence using direct
assays. Researchers who examined correlations between sexual activity
diaries and hormone levels from regularly repeated assays in men found
that there is some indication of increased T immediately preceding sex-
nal activity {(Knussmann, Christiansen, & Couwenbergs, 1986). A study
with women showed that T is significantly higher immediately prior to
intercourse than prior to cuddling or exercise (van Anders, Hamilton,
Schmidt, & Watson, 2007). Neither of these studies explicitly mea-
sured “anticipation” using a self-report or questionnaire measure, but
it remains unclear what terms other than anticipation are appropriate
for describing how knowledge of specific future behavior might affect
hormones.

Research with abstinence and hormones might also be conceptual-
1zed as falling under the broad rubric of anticipation. Abstinence denotes
a period of time without sexual activity; when randomly assigned,
individuals know they will be engaging in sexual activity again at the
conclusion of the abstinent period. Intriguingly, experimental assign-
ment of sexual abstinence could thus conflate abstinence with sexual
anticipation. If so, or if abstinence is generally associated with increased
sexual anticipation, abstinence might be expected to be associated with
increased T. Evidence supports this, as men exhibit higher T after peri-
ods of abstinence {Exton et al., 2001), and lower frequency of orgasmic
experience has also been associated with higher T in men (Kraemer €t
al., 1976) but not women {cf. van Anders et al., 2007). Thus, research-
ers need to attend to which factors of social situations are relevant (e.g.,
abstinence vs. anticipation).

What functional aspects would exist for endocrine changes in
response to anticipation of sexual activity? Increased T (in female rats:
Traish, Kim, Stankovic, Goldstein, & Kim, 2007) and estradiol (E2)
(in ewes: Brown & Mattner, 1977) increase blood flow to the genitals.
Genital vasocongestion is a key contributor to genital sexual arousal
and lubrication; anticipatory increases in T and E2 may facilitate physi-
ological responses that make sexual activity more pleasurable and/or
conducive to conception. In addition, since sexual activity in men gen-

erally involves ejaculation, increased T likely reflects upregulation of

hormones to stimulate sperm production in anticipation of sperm deple-
tion.
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Effects of Sexual Cues on Hormones

qnllke sexual anticipation, sexuval cues involve transmission of informa-
tior. For ex-ample, people may view sexual stimuli, though engagement
}wth twp-dlmensional stimuli lacks many of the social cues inhegrent to
interaction vvjith a live person. Still, the evolutionary development of the
Eeuroendocrlne system might be seen as unlikely to reflect this distinc

ion.

’Vlsu'al‘sexual cues from videos do lead to changes in hormones
Men’s T 1s-1ncreased following sexual movies compared to neutral and.;
or aggressive films (Hellhammer, Hubert, 8 Schiirmeyer, 1985; Pirke
Kockott, & Dittmar, 1974; Rowland et al.,, 1987; St(,)leru ,Enna'i,
Cournot, & Spira, 1993). However, nongonadal ster(,)ids sucl,l as C é;
PRL, have not been found to increase following sexual s’timuli in men
(Exton et al., 2000). Interactions with live women also alter heterosex-
ual 'men’s hormones, as shown when men’s T and C are increased fe:lc-
lowing conversations with women {Roney, Lukaszewski, & Simmons
2007; Roney, Mahler, 8 Maestripieri, 2003). Conversatic,ms should no;
be understood as sexual interactions; more specifically, Roney and col-
le.ague:s {2003) found that men’s T increases were corr::lated )\:vith their
flirtatious behaviors. This suggests that the social perception of a context
as potentially sexual and/or romantic and performing relevant behavi
are associated with T increases. e
- Hprmone changes in response to sexual context might be functional
in similar ways to sexual anticipation; that is, increased T may facilitate
sperm production or genital vasocongestion, influencing fertility param-
eters or sexual pleasure. Increases in C may reflect stress responses, but
Rgncy and colleagues (2007) noted that participants’ C was uncorrel’ated
with perceptions of situational stress. Increased C may thus be more
related to attention to arousal or social stimuli, such as facial emotion
(Roelofs, Bakvis, Hermans, van Pelt, & van Honk, 2007). Additi nS
?ll}l', C has been shown to facilitate pair-bonding in, specics- that re;u:
Sz e;rf::n;) ?\?Sgggagous palrélcaonds {e.g., corticos_,terone in prairie voles:
contem,may o f;c“i}tz(r)r:anfs, (;arter, ?996}, so increased C in a sexual

y for pair-bonding.

Sexual Activity Effects on Hormones

Efl;g:tgsmgultn v:ﬁ::;lal a;t.mty with a partner should also have endocrine
pation’and e ;r this cs)n‘text shou-ld be stronger than sexual antici-
i or 20 has, ecaus;el it involves live People and their concomitant
" S, not really been tested. Since sexual activity generally

s ejaculation on the male’s part, whereas anticipation or cues do
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not always, sexual activity may be a stronger sexual cue to the endocrine
system. Humans often engage in sexual activity within the context of
some sort of relationship or pair-bond, so sexual activity with others
may influence hormones in ways that are relevant to promotion or main-
tenance of the pais-bond. Indeed, sexual activity itself can facilitate pait-
bond formation in prairie voles {Young, Murphy Young, & Hammock,
2005). And women feel more intimate with their partners the morning
following partnered sexual activity compared to partnered exercise (van
Anders et al., 2007). Fewer studies have examined how partnered sexual
activity might affect oxytocin (Of) in humans, but Carter (1998) notes
that mating and especially vaginocervical stimulation in females of other
species both increases Ot and facilitate pair-bond promotion.

Studies examining the immediate effects of sexual activity on men’s

T have generally not found empirical support (€8 Stearns, Winter, &
Eaiman, 1973), though one more recent study has {Dabbs & Moham-
med, 1992). However, studies have found that men’s T is increased at a
latency following sexual activity (Knussmann et al., 1986; Kraemer et
al., 1976}, with especially large increases the morning following sexual
activity with multiple or unfamiliar partners (Hirschenhauser, Frigerio,
Grammer, & Magnusso1, 2002). And Knussman and colleagues (1986)
found higher T in 48-hour periods surrounding orgasm in men.

Researchers have also examined the effects of sexual stimuli and
masturbation to orgasm, finding significant increases in PRL following
orgasm in both women and men, with elevations remaining for at least
1 hour (Exton et al., 2001). This increase in PRL appears to be orgasm-
dependent, and is thought to be a sexual satiety signal. And solitary
masturbation increases men’s T {Purvis, Landgren, Cekan, & Diezfa-
lusy, 1976; c£. Kriiger et al., 1998), even with no latency, whereas sexual
activity with a partner does not. Could the social presence of a female
partner inhibit immediate T releases in response to sexuality? Since part-
nered men tend to have lower T (e.g., van Anders & Watson, 2006a) and
T may inhibit pair-bonding in other species (Wingfield et al., 1990), this
seems a possible though speculative conclusion.

T levels are increased in women immediately following intercourse
with male partners, but no significant increases are apparent as yet in
longer-term measures (8-, the next morning) {(van Anders et al., 2007).
However, the social cues Jeading to increased T are not limited to part-
nered sexual involvement, since women also show significant increases
in T following cuddling. In fact, the increase in T after cuddling was
Jarger {though nonsignificantly) than the increase following intercourse.
One interpretation is that the close physical intimacy of both activities
leads to increases in T. Another interpretation is that cuddling leads to

sexual anticipation, and because sexual anticipation is associated with
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B influences, in turn, are inter
. ' 1 . pretable only when evolu-
no_nafy co.ns%deratlons are taken into account. Thus, social neuroendo
C?'I::o ogy n's.mherer;fly evolutionary, regardless of the home disciplines
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e preceding sections, examini
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which considerations of social ¢
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and sexual morpholog i e
y. The extensive research foundati i
and hormones in nonh i i e
uman species provides an experi i
resource from which hum o deseribed. sexual
an researchers can draw. As describ
context does affect endocri ion i . coenibeds sexual
rine function in a multitud
L ' ultitude of ways that can
od to exist under a monolithi ]
e 1 olithic sexualit
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A ' . However, setting sexuali
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: o make key insights. For ex i
4 ; mple, how d
e : : or example, o social cues
pa.cce to interaction Wlth people, viewing sexual stimuli, or solicary
Thpu;sunts differenrially affect endocrine responses?
e . . - . 3 )
e n:m;txonal 1mpllcat1.ons of endocrine changes in response to
g ull Lal:lge ‘from fertility to physiological preparations for inter-
e g“, u rlcaFlon), but all remain speculative, since little research
ually examined the possible sequel ity-sti
ey cxamined the p e sequelae of sexuality-stimulated
. presentatiog .f mpirical investigations into functionality, and not
s . -
of convincing speculations, are needed and important
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for understanding basic questions of hormone-sexuality associations, in
addition to furthering the social neuroendocrinology research agenda.
Understanding the actual, as opposed to attractive, sequelae will increase
the relevance of social neuroendocrinology to other disciplines, includ-
ing clinical practice with sexual therapy or infertility.

Like sexuality, parenting-related contexts are prime targets for social
neuroendocrinology because of their key association with reproductive
feness and survival, and because hormones are already implicated in
known parental processes (€.8., lactation). Similarly, parenting has been
extensively studied in nonhuman species, with comprehensive linkages
among neural circuits, hormones, and maternal behavior. The focus on
intergenerational transmission of socially modulated endocrine funcrion
has provided exceedingly important insights in the nonhuman literature,
and a major challenge and opportunity is to examine these issues in
humans {daunting though the timescales might appear). Additionally,
the elision of subcategories within infant stimuli likely undermines the
development of a solid empirical and theoretical foundation. Research-
ers need to examine how different contextual modalities (e.g., live baby
vs. vocal only vs. visual only) and contextual valences {e.g., crying vs.

happy) differentially elicit endocrine changes.

Challenges and Future Directions

Like most newly emerging disciplines, social neuroendocrinology faces
both a challenging and promising future. A major initiative involves
incorporating a focus on the functionality of social neuroendocrinol-
ogy (van Anders & Watson, 2006b); researchers allude to tantalizing
and interesting possible adaptive functions of socially induced endo-
crine alterations but need to conduct empirical studies. As noted earlier,
the elements of social context need to be more closely examined. What
social cues in social context elicit (which) hormone changes? The use of
“gexual” or “parental” or even «social” context needs to allow for and
provide opportunities to determine how individuals engage with these
stimuli (perception, etc.), and how this engagement then influences hor-
mones. A major challenge lies in the need for independent replication
of results, which can be a difficult premise given that human research-
ers often focus on idiosyncratic though overlapping questions. A major
advantage is that social neuroendocrinology allows for transdisciplinary
collaborations to examine questions of the evolved physiology of social
behavior rather than parallel work using different methodologies.

Methodological issues have been and will likely continue to be a
challenge. Analyses are not really that expensive, until researchers think
about the inclusion of multiple hormones, multiple sampling points, and
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?:lec;zrt]ta sample s::.ej vcslritl: women and men. Attending to all of these
‘ n unreached ideal. For example, some studi i
the lmportance'of_time of day (anotherpco,ntext intil:;trfs) h\:r‘iftehP:scc):cni;el(:‘l .
?o;mcl){r:)e assoculaltlcz)gz apparent in the afternoon but n’ot the morr:z;
e.g., Roney et al., 7). Other studies have poi
context and sampling, with delays needed aftg'os:grtzg tt;pl:: ‘:)f;‘;y bfatlweerl
texts but not gthers, which can [ead to “null” findings despite St?Cla}ﬁCOH'
associations (if only hormones were measured later or :arlielﬁni: o
nately, important insights have already been gleaned with thr - intro.
ductgry methodologies; as the field matures, methodolo icaTs? “:lt;;c"
and improvements are certain to follow as researchers aregable :I:lg llts
to test both methodological and conceptual questions that cial to
social neuroendocrine research. REge e
Social neuroendocrinology provides a novel but powerful approach
to understand the evolved physiology of social behavioral cgﬂteaf
Hormones may influence social behaviors and perceptions, and bX'S-
areas may c‘!evelop as substrates for specific kinds of soci;l beh vior
{e.g., sexue?llty— or parenting-related), but the mind should not j awgr
;:r(::tteeaxdtu::ll:zed ‘asdlyi}r:g ':;ithin a larger biological sphere of inﬂ&gi::ese
stead, the mind shou be understood to i :
w1t.hm this larggr physiological sphere, as soci:leczl:lt::::ﬂ:idcc})xgll:l)nmt
actwely'engage in a complex and dynamic relationship, affectin oncl:
other with degrees and direction of influence that chang:e in respogn:: io

SpCl s Xt5—a socC l pt IJ] ce 1 the so
C ﬁC OCIal conte O lal y a 0OCess
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