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Abstract

The human stress response has been characterized, both physiologicaly and
behavioraly, as “fight-or-flight.” Although fight- or-flight may characterize the primary
physiologica responsesto sress for both males and femaes, we propose thet, behaviordly,
females responsesto stress are more marked by a pattern of “tend and befriend.” Tending
involves nurturant ectivities designed to protect the salf and offspring that promote safety and
reduce digtress; befriending is the cregtion and maintenance of socid networksthat may adin
thisprocess. The biobehaviora mechaniam that underlies the tend and befriend pattern appears
to draw heavily on the attachment/caregiving system, and considerable neuroendocrine evidence
from anima and human studies suggests that oxytocin, in conjunction with femae reproductive
hormones and endogenous opioid peptide mechanisms, may be a itscore. This previoudy
unexplored gtress regulatory system has manifold implications for the study of stress
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Biobehaviora Responsesto Stressin Femdes:
Tend-and-Befriend, Not Fght-or-Hight

Survival depends upon the ability to mount a successful responseto threst. The human
sress reponse has been characterized asfight-or-flight (Cannon, 1932), and has been
represented as an essential mechaniam in the surviva process. We propose that human femde
responses to dress (as well as those of some anima species) are not well characterized by fight -
or-flight, as research has implicitly assumed, but rether are more typicaly characterized by a
pattern weterm “tend and befriend.” Specificaly, we will suggest thet, by virtue of differentid
parental invesment, femae stress responses have sdectively evolved to maximize the survivd of
sf and offgoring. We suggest that femaes respond to sress by nurturing offspring, behaviors
that protect them from harm and reduce neuroendocrine responses that may compromise
offgoring hedlth (the tending pattern); and by befrierding, namdy afiliaing with socid groupsto
reducerisk. We hypothesize and consder evidence from humans and other speciesto suggest
thet females create, maintain, and utilize these socid groups, especidly reaions with other
femaes, to manage sressful conditions. We suggest that femae responses to stress may build
on atachment/caregiving processes that downregulate sympeathetic and hypotha amic-pituitary-
adrenocortica (HPA) responses to diress. In support of this biobehaviord theory, we consider
alarge animd and human literature on neuroendocrine responses to sress, suggedting thet the
tend and befriend pattern may be oxytocin-mediated and moderated by sex hormones and
endogenous opioid peptide mechanisms.

Background

The fight-or-flight response is generdly regarded as the prototypic human response to
dress. Frg described by Wadter Cannon in 1932, the fight-or-flight response is characterized
physiologicaly by sympathetic nervous sysem activation that innervates the adrend medulla,
producing ahormona cascade that results in the secretion of catecholamines, especidly
norepinephrine and epinephrine, into the bloodstream.  In addition to its physologica
concomitants, fight-or-flight has been adopted as a metgphor for human behavioral responsesto
dress, and whether ahuman (or animd) fights or fleesin response to sympeathetic arousd is



Biobehavioral Responsesto Stress 4

thought to depend on the nature of the stressor. If the organism Szes up athreat or predetor
and determinesthat it has aredlistic chance of overcoming it, then attack islikely. In
crcumstances in which the threet is percaived to be more formidable, flight is more probable,

A coordinated biobehaviora stress response is believed to be at the core of reactionsto
threats of dl kinds, induding attacks by predators, assaults by members of the same species,
dangerous condiitions such asfire, earthquake, tornado, or flooding, and other threatening
events. As such, an gppropriate and modulated stress responseis at the core of surviva.
Through principles of natural sdection, an organism whaose response to stress was successful
would likely pass that response on to subsequent generaions, and the fight-or-flight responseis
thought to be such an evolved response.

A little- known fact about the fight- or-flight response is that the preponderance of
research exploring its parameters has been conducted on maes, especidly on mderas. Until
recently, the human literature was little better. Prior to 1995, women constituted about 17% of
participantsin laboratory sudies of physiologica and neuroendocrine responsesto dress. In
the lagt five years, the gender balance has been somewnheat redressed. We identified 200 studies
of physiologica and neuroendocrine responses to an acute experimenta stressor conducted
between 1985 and the present, utilizing 14,548 participants, 66% of whom were male, and
34% of whom were femde. Despite movement toward parity, theindusion of women in human
dress sudies remains heavily dependent on the specific topic under investigation. For example,
women are overrepresented in sudies of affiliative reponses to dress, and men are
overregpresented in studies of neuroendocrine responsesto physicad and mental challenges
(Gruenewdd, Taylor, Klein, & Seeman, 1999).

Why have gress studies been so heavily based on maes? The judtification for this bias
isgmilar to the rationde for the exdusion, until recently, of femades from many dinicd trids of
drugs, from research on treetments for mgjor chronic diseases, and from animd research on
illness vulnerabilities. The rationae has been that, because femdes have gregter cydicd variaion
in neuroendocrine regponses (due to the reproductive cyde), thelr data present a confusing and
often uninterpretable pattern o results. The fight- or-flight response may dso be affected by
femde cyding, and, as areault, evidence concerning afight-or-flight response in femaes has
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been incondgtent. But what if the equivoca nature of the femde datalis not due soldly to
neuroendocrine variation, but aso to the fact that the femae sress reponseis not exclusively,
nor even predominantly, fight-or-flight?
Theoreticdl Modd

Anempirical ggp such asthe identified gender biasin stress Sudies provides agtriking
opportunity to build theory. From ametatheoretica perspective, we reasoned thet avigble
theoretica framework for understanding femae responses to stress may be derived by making a

few consarvaive evolutionary assumptions and then building pardld and mutualy congraining
biologicd and behaviord modes.

We propose, fird, that successful responses to siress have been passed on to
ubsequent generations through principles of naturd selection: Those without successful
regponses to threet are disproportionatey unlikdy to reach an age when reproduction is
possble. Inthe case of femdes, an additiona assumption is that, because femaes have typicaly
borne agreater role in the care of young offspring, responsesto threet that were successfully
passed on would have been those thet protected offspring aswell asthe sdf. The femde of the
pecies makes a gregter investment initialy in pregnancy and nursing, and typicaly playsthe
primary rolein activities designed to bring the offspring to maturity. High meternd investment
should lead to selection for female siress responses that do not jeopardize the hedlth of the
femde and her offpring and that maximize the likelihood that they will survive® “Tending’, thet
is, quieting and caring for offspring and blending into the environment may be effective for
addressing abroad array of threats. In contradt, fight responses on the part of females may put
themsdlves and their offpring in jeopardy, and flight behavior on the part of femaes may be
compromised by pregnancy and/or the need to care for immature offaring. Thus, dterndtive
behavioral responses are likely to have evolved in femaes

The protection of sdf and offgpring isacomplex and difficult task in many threstening
crcumstances, and those who made effective use of the socid group would have been more
successful againg many threets than those who did not. This assumption leadsto the prediction
that females may sdectively afiliatein response to stress, which maximizes the likelihood thet
multiple group memberswill protect both them and their offsoring. Accordingly, we suggest thet
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the femde stress regponse of tending to offaring and affiliating with asocid group isfadilitated
by the process of “befriending,” which isthe creation of networks of associations that provide
resources and protection for the femae and her offgpring under conditions of stress

We propose that the biobehavoria mechanism underlying the tend-and-befriend pattern
is the attachment/caregiving system, a stress-related system that has been previoudy explored
largdly for itsrolein materna bonding and child development. In certain respects, the femde
tending response under stressful conditions may represent the counterpart of the infant
atachment mechaniam that gppears to be S0 critica for the development of normd biologicd
regulaiory systemsin offsoring (Hofer, 1995). Numerous investigations have explored the
effects of the mother-infant bond on infants emationd, socid, and biologica development, but
less literature has explored the counterpart maternal mechanism, thet is, what evokes tending
behavior in the mother. We will attempt to redress thet oversight here. In addition, we will
uggest that the “befriending” pettern may have piggy-backed onto the attachment/caregiving
system and thus may be a leest partidly regulated by the same biobehaviord sysemstha
regulaetending. From thisanayss it follows that neuroendocrine mechanisms would have
evolved to regulate these response to stress, much as sympeathetic activation is thought to
provide the physologica bagsfor the fight-or-flight response. We propose that the
neurobiologicd underpinnings of the attachment/caregiving system (e.g. Pankesgpp, 1998)
provide afoundation for this dress regulatory system; specificdly, oxytocin and endogenous
opioid mechanisms may be at the core of the tend- and-befriend response.

In essence, then, we are proposing the existence of an endogenous stress regulaory
system that has heretofore been largdly ignored in the biologicd and behaviord literatures on
dress, especidly in humans. Accordingly, the empirica evauation of the viability of this
theoretica pogition requires us to address severd questions: |s there neuroendocrine and
behaviord evidence for our contention thet fight-or-flight is less characterigtic of femde than
male responsesto dress? |s there a neuroendocrinological basis for and behaviord evidence
for “tending” under sressin femdes, that is, nurturance and caing for offoring under
conditions of threet? 1sthere evidence of differentid affiliation by femaes under dressand a
neuroendocrine mechaniam that may underlie it?
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To evduate these hypotheses, we draw on severa sources of scientific evidence. We
begin with evidence for gender divergencesin biologica and behaviora responses to stress and
examine subgantia neuroendocrine data from anima studies that may account for these
divergences. We usethe animd literature not to draw direct connections to human behavior,
but because anima sudies enable researchers to test neuroendocrine mechanisms directly,
whereas such evidence istypicaly more indirect in human sudies. We then consider whether
there are neuroendocrine and behaviora pardlds in the literature on human and nor human
primate regponses to dress. Clearly, there are risksin combining evidence from multiple
sources thet indude behaviora studies with humans and nonhuman primates and
neuroendocrine research from anima sudies. However, any effort to understand stress
regponses that ignores one or more of these lines of evidence is potentidly risky, because a
comprehengve biobehaviord account of stress response requires integration across multiple
sources of evidence. We will suggest gppropriate cavests in generdizing from one line of work
to another when they are warranted.

Femdes and the Fight-or-Hight Response

The basic neuroendocrine core of stress responses does not seem to vary subgtantialy
between human males and females. > Both sexes experience a cascade of hormona responses
to threat that appears to begin with the rapid reease of oxytocin, vasopressn, CRF
(corticotropin-releasing factor), and passibly other hormones produced in the paraventricular
nudeus of the hypothalamus® Direct neura activation of the adrenal medulla triggers release of
the catecholamines, norepinephrine and epinephrine, and concomitant sympathetic responses, as
noted. Hypothaamic rdlease of CRF and other hormones stimulate the release of
adrenocorticotropin hormone (ACTH) from the anterior pituitary, which, in turn, simulaesthe
adrend cortex to release corticosteroids, especidly cortisol or corticosterone, depending upon
the species (Jezova, Skultetyova, Tokarev, Bakos, & Vigas, 1995; Sapolsky, 19924). As
such, both males and females are mobilized to meet the short-term demands presented by
stress.

Asdready noted, however, a stress response geared toward aggressing or fleeing may
be somewhat adaptive for maes, but it may not address the different chalenges faced by
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femdes egpecidly those that arise from maternd investment in offoring. The demands of
pregnancy, nurang, and infant care render femaes extremdy vulnerable to externd threats.
Should athreat present itsdf during thistime, atacking a predator or fleaing by the mother could
render offspring fataly unprotected. Instead, behaviors that involve getting offspring out of the
way, retrieving them from threstening drcumstances, caming them down and quigting them,
protecting them from further threet, and anticipating protective measures for sressorsthat are
imminent may increese the likdihood of surviva of offspring. Given the adgptiveness of such
behaviors for femdes, neuroendocrine mechanisms may have evolved to facilitate these
behaviors and inhibit behaviord tendenciesto fight or flee.
Neuroendocrine Perspective on Fight

Conggent with the above andys's, neuroendocrine differences between the sexes
uggest that femdes are unlikdly to show aphyscd “fight” responseto threet. Femdeslargdy

lack androgens and, in many species, androgens act to develop the mae brain for aggresson
ether prenatdly or post-natdly, and then activate aggressve behavior in specific thregtening
contexts (such as responsesto territoria establishment and defense).” In humans, gonadal
hormones gppear to influence the development of both rough-and-tumble play and tendencies
toward aggression, both of which show moderate to large sex differences (Collaer & Hines,
1995).

Although the exact role of testosterone in mae atack behaviors remains controversd,
testosterone has been associated with hodlility and aggressive behavior in both human (eg.,
Bergman & Brigmar, 1994; Olweus, Mattson, Schdling, & Low, 1980) and animd dudies
(Lumia Thorner, & McGinnis, 1994). In humans, tetosterone has been shown to increase
with acute gress, induding high-intengity exercise (eg., Cumming, Brunding, Strich, Ries, &
Rebar, 1986; Mathur, Toriola, & Dada, 1986; Wheder et d., 1994) and psychologica stress
(dthough the effects vary by the nature of the stressor and by individud differences)
(Chrigensen, Knussmann, & Couwenbergs, 1985; Hellhammer, Hubert, & Schurmeyer, 1985;
Williamset d., 1982). Girdler, Jamner, and Shapiro (1997) found that, in men, tetosterone
increased Sgnificantly with acute stress, and testosterone reectivity to acute stressors was
sgnificantly associated with levd of hodtility. Although human mae aggresson is generdly
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regarded as being under greater cortica control than istrue for lower order animas, asmdl but
conggently positive relation between sdf-reported hogtility and testosterone has been found in
meta- anayses of aggression, as has a congstent relaionship between testosterone levels and
assessments of aggresson made by others (Archer, 1990). Studies of captive human mae
populations, including incarcerated felons and psychiatric patients, also show positive reations
between testosterone and ratings of aggressive behavior (Benton, 1992). Thus, testosterone
may be alink by which sympathetic arousd is channded into hodlility and interpersond attack
behavior anong maes

The androgens, especialy testosterone, are aso implicated in the devel opment of
rough-and-tumble play (Beatty, 1984; Collaer & Hines, 1995). From an early age, one mde
acts as an evocative simulus for another male, inducing aggressive behavior (Maccoby &
Jacklin, 1974). Inthe human mde, rough-and-tumble play is believed to be organized
prenatally by testosterone and androgens, but because it occurs before puberty, it may not be
dependent upon testosterone for activation (see Bestty, 1984; Collaer & Hines, 1995, for
reviews).

Humean femae aggressive responses are not organized by testosterone or androgens
ether prenatdly or post-nataly, and the typica low leves of those hormonesin juvenile and
adult femaes means that predominantly mae hormones are unlikely to be the organizing factors
that evoke afemde fight response asthey do in maes. The presence of ether another mae or
another femae does not typicaly act as an evocative simulus for human femae attack behavior,
and human femdes do not engage in rough-and-tumble play at the levels obsarved in maes
(Maccoby & Jacklin, 1974). In human males, there gppears to be alink between sympathetic
reactivity and hodtility, whereas women' s hodtility is not reliably linked to sympathetic arousd,
suggedting thet it is not anecessary component of afight-or-flight response (Girdler et dl.,
1997).

Femde aggresson iswell-documented, of course. Our argument is not that femae
aggresson fallsto occur, but that it is not mediated by the sympathetic arousa-testosterone links
that gopear to be implicated in fight responses for men. Extensive reviews of the human
aggression literature suggest that males may not be inherently more aggressive than femaes, but



Biobehavioral Responsesto Stress 10

that the patterns of aggression between maes and femaes differ (Bjorkquist & Niemea, 1992,
for areview). Mdesare morelikely to use physca aggresson in srugglesfor power within a
hierarchy or to defend territory againgt externd enemies. Femdesrdiably show less physica
aggresson than maes, but as much or more indirect aggresson (Holmstrom, 1992), thet is,
aggression in the form of gossip, rumor-preading, and enlisting the cooperation of athird party
in undermining an acquaintance. However, human femaes il show lower leves of verbd
aggresson than maes, dthough this sex difference is smdler than that for physical aggresson
(Eagly and Steffen, 1986). Overdl, femde aggressive responses gppear to betied lessto
sympathetic arousal than mae aggresson, being instead more cerebrd in nature. For example,
femde aggressive behavior may be more moderated by socid norms and learning, and by
culturd, Stuationd, and individud differences (Bjorkgvid & Niemda, 1992, Eagly & Steffen,
1986).

The physicd fight response is the most robust area of aggresson that shows higher
levelsfor maes than femdes, and these differences are found in rodents, primates, and humans
(Archer, 1990; Eagly & Steffen, 1986; Hyde, 1984). When femade atack behavior is
observed, it appears to be confined to particular circumstances. For example, femde adult rats
are aggressive toward intruder (i.e, unfamiliar) maes and femdes, primarily when they are
pregnant or nurang, behaviors which fal off rgpidly as pups mature (Adams, 1992). In
addition, maternd attack behavior toward potentid predators that thresten offspring has been
wdl-documented (Adams, 1992; Brain, Haug, & Parmigiani, 1992; Sandnabba, 1992). In
summary, femae physca aggresson appears to be confined to Stuations requiring defense,
rather than to the broader array of threats that isfound in males®
Neuroendocrine Perspective on Hight

Although flight might gppear to be the more probable fird line of defense of femdesto
sressful events or threstening circumstances, this response, too, may not be dominant in the

hierarchy of sress responses of femaes. Femadeswho are pregnant, nuraing, or otherwise
regpongble for offgoring may be unable to flee without jeopardizing the hedth and sefety of ther
offgoring.  Although flight behavior among femdes is well - documented in species whose
offoring have the capability to flee within hours &fter birth (eg., ungulates such as deer or
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antelope), in species where offgoring remain immature for long periods of time, flight by the
femae can require abandonment of offgpring. Females of most species spend a subgtantid
proportion of thelr fertile lives ether pregnant, nuraing, or rasing young children, and until
recently, thiswas largdly true of human femaesaswdl. Given the very centrd role thet these
activities play in the perpetuation of the species, siress responses that enabled the femaeto
smultaneoudy protect hersdf and her offpring are likely to have resulted in more surviving
offsaring.

If flight behavior in response to dressisindead inhibited in femdes might therebe a
neuroendocrine badis for thisinhibition? McCarthy (1995) dludesto such amechaniamin her
anima studies of the behaviord effects of oxytocin and its modulation by estrogen. In particular,
she argues that animasin the naturd environment face a congtant barrage of dress, and a
continuous stress response can have deleterious physiologica effects. Consequently, reactions
that control stress responses have physiologicd advantages. Oxytocin release may be such a
reection. Oxytocin isapoderior pituitary hormonethet is released to a broad array of stressors
by both maes and femdes. It isassociated with parasympathetic (vagd) functioning, suggesting
acounterregulatory role in fear reqponses to sress (Dreifuss, Dubois-Dauphin, Widmer, &
Raggenbass, 1992; Sawchenko & Swanson, 1982; Swanson & Sawchenko, 1980). In
experimenta sudies of the effects of exogenoudy-administered oxytocin with rodents, oxytocin
has been found to enhance sedation and relaxation, reduce fearfulness, and decresse
sympahetic activity, patterns of responses that are antitheticd to the fight - or-flight response
(Uvnas-Moberg, 1997). These effects appear to be substantidly more pronounced in femae
ratsthan in maes for severd reasons. Frd, oxytocin release in regponse to sress gopears to
be greeter in femaes than in males (Jezova, Jurankova, Mosnarova, Kriska, & Skultetyova,
1996). Second, androgens have been shown to inhibit oxytocin release under conditions of
sress (Jezovaet d., 1996); and, third, the effects of oxytocin are strongly modulated by
estrogen (McCarthy, 1995).

The estrogen enhanced anxiolytic properties of oxytocin (e.g., Windle, Shanks,
Lightman, & Ingram, 1997) may explain the condstent sex differences found in stress-related
behavior among rats. For example, in response to acute stress, femae [aboratory rats show
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fewer behaviord indications of fear (e.g., freezing) than mdes (eg., Klein, Popke, & Grunberg,
1998), dower withdrawal latencies to heat and mechanical simuli, alonger tail-flick response
(Uvnas-Maberg, 1997), higher ambulation scoresin open-fidd tests, fagter time to emerge from
familiar into nove territory, and a grester amount of exploration of nove territory (Gray, 19713,
1971b, ascited in Gray & Ldljee, 1974). The exogenous administration of oxytodnin rats
results in decreased blood pressure (effects that |ast longer in femaes), decreased pain
sengtivity, and decreased corticogteroid levels, among other findings dso suggestive of a
reduced stress response (Uvnas-Moberg, 1997). Oxytocin is dso known to promote maternd
and other forms of &ffiliaive behavior which, McCarthy (1995) argues, may be functiond under
dress, representing more adaptive responses than extreme fear. Although McCarthy’s
oxytocin-based argument does not address flight behavior per s, its emphasis on fear reduction
for moderating the typica behaviora responsesto fear suggests that oxytocin may be implicated
in the processes by which fear in the rat is reduced, flight is avoided, and materna and other
forms of afiliative behavior are increased under conditions of threat (see McCarthy, 1995).
These effects may be conditiond upon the development of amaternd bond between mother
and infant: Among mother-infant pairs where attachment bonds have been formed,
abandonment of infants under stressisrardly, if ever, found (Keverne, Nevison, & Martd,
1999; Mendoza & Mason, 1999).

Whether and exactly how McCarthy’ s argument can be gpplied to the human stuation
remansto be seen. For example, dthough female rats show fewer behaviora Sgns of anxiety
than mades, that pattern may be reversad in non-human primates and humans, dthough the data
are ambiguous (Gray, 1971a, 1971b, ascited in Gray & Laljee, 1974).” Nonetheless, aswill
shortly be described, oxytocin in human femaes has been found to have Smilar effectson
anxiety, filiation, and maternd behavior (eg., Uvnas-Moberg, 1997), and estrogen is
associated with reduced anxiety in human femdes (Gray, 19718). In humans, oxytocin inhibits
the release of glucocorticoids, o suggesting an anxiolytic effect (Chiodera et d., 1991).
Consequently, therole of oxytocin in the inhibition of “flight” responses merits continued cross:
peciesinvestigaions.
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In summary, we suggest that the flight response to stress may be inhibited in femaes,
and that such inhibition favors the survivd of the female and her offspring under conditions of
dress. The neuroendocrine underpinnings of this response may be oxytocin-mediated.

Tending under Stress
Tending

As previoudy gated, the basic neuroendocrine core of stress responses does not seem
to vary subgtantialy between human males and females. In both sexes, threst triggers
sympeathetic- adrenal- medullary (SAM) and hypothalamic-pituitary-adrend (HPA) activation, as
well asthe release of other neuroendocrine responses that operate to prepare the organiam to
respond to the stressor. How would afemae responding to stress with sympathetic arousal
nonetheless quiet and cam down offoring? We propose that the biobehaviora mechaniam for
the tending process builds on the attachment/caregiving sysem. We explore the hypothesis thet
the neuroendocrine mechanisms which may act to modulate sympethetic arousa and HPA
activation dso act to encourage tending to offspring under conditions of threet.

Attachment was originaly conceived as a dress-related biobehaviord system that isthe
mainday of materna bonding and of child socidization (Bowlby, 1988). Thislargy innete
caregiving sysem is thought to be epedially activated in response to threet and to signs of
offgoring distress (such as “ digtress vocdization”). The caregiving system has been heavily
explored through animd dudies, with pardldsin human developmentd investigaions. A
paradigm frequently adopted for empirica investigations of mother-infant attachment/caregiving
processes involves separation, and under these circumstances, in anumber of species, both
mothers and offoring show digtress a separation. For example, in astudy of squirrd monkeys,
a 30- to 60-minute separation of mother and infant led to Signs of ditress and increased plasma
cortisol in both mothers and infants (Coe, Mendoza, Smotherman, & Levine, 1978); upon being
reunited, the stress responses of both mother and infant declined (Mendoza, Coe, Smotherman,
Kaplan, & Levine, 1980). Meaney and colleagues (eg. Liuet d, 1997; Liuet d, in press,
Frances, Diorio, Liu, and Meaney, 1999) explicitly link tending responses to stress and
demondtrate consequent effects on the development of stress regulatory systems. In one of their
paradigms, infant rets are removed from the nest, handled by a human experimenter, and then



Biobehavioral Responsesto Stress 14

returned to the nest. The immediate response of the mather isintense licking and grooming and
arched-back nursang which provides the pup with immediate simulaion that nurtures and
soothesit; over the long-term, this maternd behavior results in better regulation of sométic
growth and neurd development, especidly enhancing hippocampa synaptic devel opment ad
conssquent spatia learning and memory in offspring. In certain repects, the female tending
response under stressful conditions may represent the counterpart of the infant attachment and
separation digress sgnaing system (Hofer, 1995). Although considerable research has
explored the effects of the mother-infant bond on infants' development, less literature has
explored the counterpart mechaniam in the mother. We here atempt to outline the rudiments of
what that response might be.

Oxytocin and endogenous opioid mechanisms may be a the core of the tending
regponse (Panksepp, Nelson, & Bekkedd, 1999). Evidence from abroad array of anima
dudiesinvolving ras, prairie voles, monkeys, and sheep show that central administration of
oxytocin reduces anxiety and has mildly sedetive properties in both maes and femdes (eg.,
Carter, Williams, Witt, & Insdl, 1992; Drago, Pederson, Cadwell, & Prange, 1986; Fahrbach,
Morrdl, & Pfaff, 1985; McCarthy & Goldman, 1994; McCarthy, Chung, Ogawa, Kow, &
Pfaff, 1991; Uvnas Moberg, 1997; Witt, Carter, & Waton, 1990). As noted, this response
aopearsto be sronger in femaes than in maes, and oxytocin may play two roles with regerd to
the femae dressresponse. It may serve to both cadm the female who is physiologicdly aroused
by a stressor and dso to promote affiliative behaviors, induding maternd behavior toward
offgoring. For example, studies of ewes have found that intracerebroventricular adminigtration
of oxytocin simulates materna behavior (Kendrick, Keverne, & Badwin, 1987; ssedso
Kendrick et d., 1997). The resulting grooming and touching that occurs in mother-infant
contact may help quiet infants. These effects gppear to be bidirectiond, inasmuch as oxytocin
enhances dfiliative and affectionate contact which, in turn, enhances the flow of oxytocin
(Uvnas-Moberg, 1999). As noted above, endogenous opioid mechanisms are dso implicated
in maternd attachment processes. In rhesus monkeys, adminigration of naloxone (an opioid
antagonist) isassociated with less caregiving and protective behavior toward infants (Martel,
Nevison, Rayment, Smpson, & Keverne, 1993). Smilarly, adminigtration of natrexone,
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another opioid antagoni<t, inhibits materna behavior in shegp under experimenta conditions
(Kendrick & Keverne, 1989). Inrat udies, adminidtration of oxytocin antagonists diminishes
the attractive qudities of conditioned materna cues and blocks behaviord indices of infant -
mother attachment (Panksepp et d., 1999).

A large number of anma sudies suggest thet this maternal contact under stressful
conditions has awide array of immediate benefits for offgoring. Maternd touching among rats
reduces hypothaamic-pituitary-adrena (HPA) dterations indicative of a stress reponse in pups
(i.e,, corticotrophin-releasing factor) (Liu et d., 1997; Pihoker, Owens, Kuhn, Schanberg, &
Nemeroff, 1993; Wang, Bartolome, & Schanberg, 1996). Separation from the mother
increases corticogterone secretion in rat pups, which is reduced when the mother returns (Kuhn,
Pauk, & Schanberg, 1990; Stanton, Gutierrez, & Levine, 1988). Studies of rhesus monkeys
have found that ventral contact between offsoring and mother following a threstening event
promotes rgpid decreases in HPA activity and in sympathetic nervous system arousd (Gunnar,
Gonzaez, Goodlin, & Levine, 1981; Mendoza, Smotherman, Miner, Kaplan, & Levine, 1978;
Reite, Short, Seller, & Pauley, 1981).

The estrogen enhanced oxytocin responses documented in rats and now explored in
humans appear to be very strong. McCarthy (1995), for example, refersto the effects of
estrogen on oxytocin as among the strongest known effects of estrogen. Uvnas-Moberg (1997)
found that, in rats, oxytocin-induced caming may last for severa weeks, suggedting that it is not
continuoudy maintained by oxytocin flow but, insteed, is maintained by secondary changes
induced by the peptide. Moreover, these effects are not easily blocked by oxytocin antagonists.
The surprisngly robusgt, long duration of these oxytocin-mediated effects suggests that they may
be exerted at theleve of the genome (Uvnas-Moberg, 1997). Thus, the oxytocin effect in
femdesis potent, long-lagting, and maintained by secondary changes, suggesting centrdity and
importance, a least in anima dudies.

Although studies with humans are less able to provide evidence of underlying
mechanisms, mother-infant atachment processes have been found to have much the same
benefits on human infants, and as has been true in anima sudies, oxytocin and endogenous
opioid mechanisms are thought to be & their core. Some of the human evidence on the
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behaviord concomitants of oxytocin hasinvolved studies of nurang mothers, because oxytocin
levels are known to be high & thistime. Asin anima sudies, nursng is soothing to both
mothersand infants. Blass (1997) reported thet consuming milk significantly reduced crying in
human infants, and sucking on anipple is known to have a physologicaly caming effectsin
infants and can dso reduce arying (Fiedd & Goldson, 1984). Lower levels of sympethetic
arousal have dso been found in lactating versus nont lactating women (Wiesenfdd, Mdatedta,
Whitman, Grannose, & Vile, 1985). Women who are breestfeeding are cdmer and more socid
than matched-age women who are not breastfeeding or pregnant, as determined by persondity
inventories (Uvnas-Moberg, 1996); moreover, the levels of oxytocin in these breastfeeding
women corrdlated strongly with the level of calm reported, and oxytocin pulsdtility was
sgnificantly corrdated with sdf-reported sociability (Uvnas-Moberg, 1996). Similar findings
are reported by Adler, Cook, Davidson, West, and Bancroft (1986). Altemus, Deudter,
Gdliven, Carter, & Gold (1995) found that lactating women showed suppressed hypothdamic-
pituitary-adrenocortica responsesto dress, condstent with the animd literature showing
reduced HPA activity in response to oxytocin (see dso Chioderaet d., 1991; Lightman &
Young, 1989). Dunn and Richards (1977) aso reported higher levels of maternal behavior
among lactating versus nont lactating mothers.

Until recently, it was difficult to examine the rdation of oxytodn to human sodd
behavior except during lactation, in part because of ethicd issues involved with manipulaing
oxytocin levels, and in part because there were no commercialy-available assays to measure
oxytocin a the levels suspected to be implicated in stress responses. Emerging evidence
uggests that oxytocin is associated with rdaxation and interpersond outcomesin non-lactating
women aswedl. For example, in asample of nulliparous women, Turner, Altemus, Enos,
Cooaoper, and McGuinness (1999) found that oxytocin levelsincreased in response to relaxation
massage, and decreased in response to sad emotions. Women who reported fewer
interpersond problems of intrusveness showed grester increases in oxytocin in reponse to
these sources of dimulation. Mantaining oxytocin levels during sadness was associated with
lower anxiety in dose rdationships, and high basd levels of oxytocin were associated with
gregter interpersond didress. 1n an experimental study with older women, Taylor, Klen,
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Greendde, and Seeman (1999) found that higher levels of oxytocin were associated with
reduced cortisol responses to stress and with faster HPA recovery following an acute stress
laboratory chdlenge.

Asistruein animd sudies, human studies show that nurturing behaviors under
conditions of stress benefit both mother and offgpring. Field and colleagues have shown that
touching an infant and carrying an infant close to the mother’ s chest can soothe and cam the
infant (Fidd, Maphurs, Carraway, & Pelaez-Nogueras, 1996; Fidd, Schanberg, Davaos, &
Madphurs, 1996). High levels of physcd affection and warmth between mother and child
during stressful circumstances have been tied to norma HPA activation profilesin response to
dressin offspring (e.g., Hinn & England, 1997; Chorpita& Barlow, 1998; Hertsgaard, Gunnar,
Erickson, & Nachmias, 1995). In humans (aswell asin non-humen primetes), these processes
appear to be mediated by mother-infant atachment, with securdy- attached offpring lesslikely
to show eevated cortisol in response to chalenging circumstances (e.g., Gunnar, Brodersen,
Krueger, & Rigatuso, 1996; Gunnar, Brodersen, Nachmias, Buss, & Rigatuso, 1996;
Nachmias, Gunnar, Mangelsdorf, Parritz, & Buss, 1996).

Nurturing behavior under stressful condiitions may not only quiet and soothe offspring,
but dso have discernible effects on hedth-rdated outcomes, directly affecting the likdihood thet
offspring will survive and mature properly.’ For example, in humans, inedequate physical
maternd care has been tied to growth retardation, socid withdrawa, and poor interpersond
relatedness, among other complications (e.g., Harlow, 1986; Shaffer & Campbell, 1994).
Premature humean infants given a pacifier or massage grow better, become camer, and become
more tolerant to pain (Bernbaum, Pereira, Watkins, & Peckham, 1983; Fidd & Goldson,
1984; Scafidi, Fidd, & Schanberg, 1993; Uvnas-Moberg, Marchini, & Winberg, 1993). In
experimenta investigations with humans, touch and massage have been found to incresse
immune function, decrease pain, reduce subjective reports of stress, and maintain norma growth
in infants (Field, 1995, 1996; Ironson et d., 1996; Scafidi & Field, 1996)."

If mothers, in particular, exhibit nurturing behavior under conditions of gress, it should
a0 be possible to see behaviord evidence for this prediction in parenting behaviors. Such
evidenceis provided by Repetti’ s (Repetti, 1989, 1997) studies of the effects of stressful
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workdays on parenting behavior. Repetti interviewed both fathers and mothers about their
workdays and their behaviors & home on those days, and <o interviewed children regarding
thair experiences with their parents on those days. She found that fathers who had experienced
an interpersondly conflictud day a work were more likely to be interpersondly conflictud in the
homein theevenings. Fatherswho had had highly stressful workdays, but not involving
interpersond conflict, were more likely to withdraw from their families (Repetti, 1989). A very
different pattern was found for mothers. Specifically, women were more nurturant and caring
toward their children on their sressful work days. In particular, on days when women reported
that their sresslevel a work had been the highest, their children reported that their mothers hed
shown them more love and nurturance (Repetti, 1997). A second study replicated these
differencesin mothers' and fathers' responses to offspring under stress (Repetti, 2000).

The underpinnings of the tending response gppear to be oxytocin-based initidly, at leest
in rodent and anima species, and possibly aso in humen females™; prolactin, endogenous
opioids, and socid learning may be more important for sustaining the tending response, once the
behavior pattern has devel oped (Panksepp, 1998). The extent to which the tending responseis
hormondly regulated over the long term isundear, however. Rat sudies show that tending
responses under tress (e.g., pup retrieva) lose their complete dependence upon hormona
regulaion rdaivey quickly, and are thought to be socidly maintained ingtead, in response to
disressvocdizations (DeVries & Villaba, 1999). Tending regponsesin human femdesdso
appear to depend, in part, on characterigtics of human infant cries, and such qudities as pitch
and tone convey often quite subtle information to mothers about the urgency and nature of the
infant’ s need (Bates, Fredand, & Lounsbury, 1979; Crowe & Zeskind, 1992; Zeskind, 1980,
1987; Zekind & Callins, 1987; Zeskind, Sde, Mao, Huntington, & Weiseman, 1985). The
human femae not only brings the possibility of socid evocation by offaring to stress Stuations,
but alarge neocortex aswdl, and so tending behavior in human femaes may be oxytocin
based, socidly mediated, mediated by higher-order brain functions, or some combination of
these three processes.

In summary, whereas mae responses to stress may be tied to sympathetic arousa and
to afight-or-flight pattern thet is & leadt, in part, organized and activated via androgens, femde
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stress responses do not show these androgen links and instead, may betied, a least in part, to
the release of oxytocin and its biobehaviord links to caregiving behavior. Oxytocin is believed
not only to underlie attachment processes between mothers and offgpring, but it may dso be
implicated in other dose socid bonds. We extend this anadlysisin the next sedtion by arguing
that female responses to sress are Ao characterized by affiliation with socid groups because
group living provides specid bendfits for femdes.
Befriending Among Femdes

Group living is generdly regarded as an evolutionary adaptation among many pecies
that benefits both males and femaes (Capored, 1997). Groups provide more eyesfor the
detection of predeators, and most predators are reluctant to attack potentid prey if they believe
there are others who might come to that prey’ s rescue (Rubengtein, 1978; Janson, 1992).
Moreover, groups can cregte confusion in apredator. If apredator charges alarge group, the
group may disband in many directions, which may confuse the predator long enough to reduce
the likelihood thet any one member of the group can be taken down. Group life, then, is
fundamentd to primate exigtence, mking it an important evolutionary srategy by which
primates have survived (Caporedl, 1997; Dunbar, 1996). Aswe have noted, femae stress
responses have likdy evolved in ways that not only protect the femde hersdf, but dso protect
her offsoring. As such, group life is likdly to have been an epecidly important adgptation for
femdes and offgaring, because of the limitations of fight-or-flight as afemde response to stress.
Like human maes, human femaes required successful defense againg externd predators, such
astigers, leopards, hyenas, packs of hunting dogs, and other primates. In addition, human
femdes have much to fear from human mdes, in the form of rape, assault, homicide, and abuse
of offgoring. **  The pairing of human females with human maes may be, in part, an evolutionary
adaptation that protects femaes and offpring againgt random assault by maes. However,
under some conditions, human femaes dso have reason to fear their own mae partners. In
North America, esimates of the percentage of women who have been assaulted by ther
partners range from 20% to 50% (Bray, 1994; Goodman, Koss, Fitzgerdd, Ruso, & Keita,
1993; Koss, Goodman, Browne, Fitzgerdd, Keta, & Russo, 1994; Maamuth, 1998; Straus &
Gelles, 1986), and Setisticd analyses of assault and homicide detareved that human femaes
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aremogt likely to be assaulted or killed by their own partners (see Day & Wilson, 1983; Daly,
Wilson, & Weghors, 1982). Thereisno reason to believe thet thisis a particularly modern
phenomenon. Thus, evolved mechaniams of femde survivd likely protected againg abroad
aray of threats, including those from males of her own pecies

If the above reasoning is true, one would predict a strong tendency among femdesto
“dfiliae’ under conditions of dress. Thereisanimd data consgent with thisandyss
Crowding has been found to stress mae rodents, but to calm female rodents, as assessed by
corticogteroid leves (pecificdly, spatid crowding is problemétic for maes, whereas number of
other animals present is positively related to caming in femaes) (Brown, 1995; Brown &
Grunberg, 1995). McClintock (1998) has reported that female rats housed together in five-
femde groupings live 40% longer than femaes housed in isolation.™ Research on prairie voles,
apreferred species for gudying behaviorad concomitants of oxytocin, has found thet, under
conditions of dress, femae prairie voles show sdective preference for their same-sex cage
companions (DeVries & Carter, unpublished data, cited in Carter, 1998).
Humen Evidence for Affiliation Under Sress

Research on human males and fema es shows thet, under conditions of stress, the desire
to effiliate with othersis subgtantialy more marked among femaes than among maes. Infadt, it
isone of the most robust gender differencesin adult human behavior, other than those directly
tied to pregnancy and lactation, and it isthe primary gender difference in adult human behaviord
responses to sress (Bele, 1987; Luckow, Reifman, & Mclntosh, 1998). In their andysis of
gender differencesin coping, Luckow et d. (1998) found thet the largest difference arose on

“seeking and using socid support,” and the combined significance of ther effect was Sgnificant
beyond the p <.0000001 levd. Of the 26 sudiesthat tested for gender differences, one study
showed no differences and 25 favored women; there were no reversals (Luckow et d., 1998).
Indeed, 0 rdiableisthis effect that, following the early studies on afiliation in reponse to sress
by Schachter (1959), most subsequent research on affiliation under stress used only femde
participants.™

Nonethe ess, some research has compared males and femaes responses to dress.
Bull et d., (1972) found that exposure to noise sress led to decreasad liking among mae
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participants, but greeter liking by femaestoward familiar others. Bell and Barnard (1977)
found that males prefer less socid interaction in response to heet or noise stress, whereas
femdes preferred doser interpersond disance. Affiliation under stress, however, is not random
(Bull et d., 1972; Kenrick & Johnson, 1979; Schechter, 1959). Women' s effiliative tendencies
under sress are heavily to effiliate with other women (Schachter, 1959). When given achoice
to effiliate with an unfamiliar mae versus done prior to a stressful experience, women chooseto
wait done (Lewis & Linder, 1999). In summary, then, women are more likely than mento
chooseto afiliate in regponse to alaboratory chalenge, but affiliation gopearsto be sdectivey
with smilar others, especidly other women.

Acrossthe entire life cyde, femaes are more likely to mohbilize socid support, especidly
from other femdes, intimes of sress. They seek it out more, they recelve more support, and
they are more satisfied with the support they receive. Adolescent girls report more informal
sources of support than do boys, and they are more likely to turn to their same-sex peers for
support than are boys (e.g., Copdand & Hess, 1995; see Belle, 1987, for areview). College
sudent femaes report more available helpers and report receiving more support than do maes
(eg., Ptacek, Smith, & Zanas, 1992; see Belle, 1987, for areview). Adult women mantain
more same-s2x dose reationships than do men, they maobilize more socid support in times of
dress than do men, they rely less heavily than do men on their spouses for socid support, they
turn to femae friends more often, they report more benefits from contact with ther femde
friends and relatives (dthough they are dso more vulnerable to network events as a cause of
psychologica didress), and they provide more frequent and more effective socid support to
others than do men (Bdlle, 1987; McDondd & Korabik, 1991; Ogus, Greenglass, & Burke,
1990). Although femaes give help to both maes and femdesin their support networks, they
aremore likely to seek help and socid support from other femde rdaives and femde friends
than from maes (Belle, 1987; Wethington, McLeod, & Kesder, 1987).'

Women are dso more engaged in their socid networks then are men. They are
sgnificantly better a reporting mogt types of socid network events than men, such as mgor
ilinesses of children, and they are more likely to report being involved if thereisacrigsevent in
the network (Wethington et d., 1987). In an extengve sudy of socid networks, Veroff, Kulka,



Biobehavioral Responsesto Stress 22

and Douvan (1981) reported that women were 30% more likely than men to have provided
some type of support in response to network stressors, including economic and work-related
difficulties, interpersona problems, deeth, and negative hedth events. So consstent and strong
are these findings that theorists have argued for basic gender differencesin orientation toward
others with women maintaining a collectivig orientation (Markus & Kitayama, 1991) or
connectedness (Clancy & Dallinger, 1993; Niedenthd & Beike, 1997; Kashima, Y amaguchi,
Choi, Gdfand, & Yuki, 1995) and maes, amore individudidtic orientation (Cross & Madson,
1997). Thesefindings gppear to have some cross-culturd generdizability: Inther gudy of 9x
cultures, Whiting and Whiting (1975) found thet women and girls seek more help from others
and give more help to others than men do, and Edwards (1993) found smilar sex differences
across 12 cultures.

In stressful circumstances where resources are scarce, femae networks for child care
and exchange of resources often emerge and become very well developed. Large kin networks
among disadvantaged African Americans, as wdll asthefictive kin networks thet often evolve
when red kin are not available are well- documented (Stack, 1975). Newman (1999)
described the al-femae economic networks thet impoverished Dominican women develop, SO
asto protect themsdves and their children when mae breadwinners are unemployed or leave
thefamily. Studiesof Black families, White working dass families White ethnic families, and
lowincome families of dl races reved the importance of the indrumenta assstance and
emotiond support shared among femae kin, friends, and neighbors, especidly around the tasks
of child-rearing (Belle, 1987).""*®

The preceding andysisis nat intended to suggest that maes are not benefitted by socid
group living or thet they do nat form socid groupsin response to externd threats or sress. But
anthropological accounts, aswell as survey literature, suggest that the functions of the groups
that men and women form and/or turn to under stress are somewheat different. In abroad array
of cultures, men have been observed to form groups for purposes of defense, aggression, and
war (Tiger, 1970). They tend toward larger socid groups than istrue of women (Baumager &
Sommer, 1997), and these groups are often organized around well-defined purposes or tasks.
Although men orient toward and invest in alarge number of sodd rationships, many of these
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emphasize hierarchies of gatus and power, rather than intimate bonding (Baumegter &
Sommer, 1997; Spain, 1992). Femde groupings tend to be smaller, often congsting of dyads
or afew women, and dthough some such groups are focused around tasks (such as food
preparaion, sewing, or collective child care), these groups often have the establishment and
maintenance of socioemoationa bonds at their core, a characteridtic less true of male groupings
(Cross & Madson, 1997). Women in women's socid groups show more afiliative behaviors,
induding amiling, disclosure, atention to others, and ingratiation (Baumeister & Sommer, 1997,
Pearson, 1981), and they interact a closer interaction distances than do men's groups
(Petterson & Schaeeffer, 1977).
A Neuroendocrine Perspective on Affiliation Under Stress

Sudies of dfiliative benaviorsin animd sudies suggest a mechanism whereby enhanced
socid activity of femaes may occur under conditions of stress. In particular, they suggest thet

oxytocin reduces stress and enhances afiliation. For example, socid contact is enhanced, and
aggresson diminished, following centrd oxytocin trestment in estrogen-trested femde prairie
voles (Witt et d., 1990), and the exogenous adminidiration of oxytocin in rats causes an
increase in sodd contact and in grooming (Argiolas & Gessa, 1991; Carter, DeVries, & Getz,
19095; Witt, Window, & Insd, 1992). With reference to humans, Carter (1998) suggests that
oxytocin may be a the core of many forms of soda atachment, incdluding not only mother-infant
attachments, but dso adult pair bonds and friendships (Drago et d., 1986; Farbach et d., 1985;
Pankesepp, 1998). Keverne et d. (1999) suggested that femde-to-femde bonding may have
piggybacked onto maternd/infant bonding attachment processes. Condgtent with Keverne et
d.’ s(1999) hypothess, research has reported that animds prefer to gpend time with animasin
whose presence they have experienced high brain oxytocin and endogenous opioid activitiesin
the past (Panksepp, 1998), suggesting that friendships may be medated by the same
neurochemica systemsthat mediate maternd urges. Asistrue of the maternakinfant caregiving
system, contact with afriend or a supportive other person during stressful events downregulates
sympathetic and neuroendocrine responses to stress and facilitates recovery from the
physiologica effects of acute stress (Christenfeld, Gerin, Lindon, Sanders, Mahur, Deich, &
Fickering, 1997; Fontana, Diegnan, Villeneuve, & Lepore, 1999; Gerin, Milner, Chawla, et d.,
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1995; Gerin, Piper, Levy, & Pickering, 1992; Glynn, Chrigenfeld, & Gerin, 1999; Kamark,
Manuck, & Jennings, 1990; Kirschbaum, Klauer, Flipp, & Helhammer,1995; Kors, Linden &
Gerin, 1997; Lepore, Allen, & Evans, 1993; Roy, Steptoe, & Kirschbaum, 1998; Sheffidd, &
Carrall, 1994; Thorgteinsson, James, & Gregg, 1998). Both men and women experience these
dress regulatory benefits of socia support, but women disproportionately seek such contact,
and the stress reducing benefits are more congstent when the support provider isfemde rather
than mae (eg. Gein et d, 1995).

The enhanced desire for socid contact that females demonstrate under conditions of
dress, rddive to maes, may aso be modulated by endogenous opioid mechaniams.
Endogenous opioid peptides are released during stress, and are believed to influence socid
interaction (Benton, 1988; JAowiec, Cdcagnetti, & Fansdow, 1989). Animd dudies suggest
that higher levels of endogenous opioids are associated with higher levels of sodid interaction
and maternd behavior. For example, Martd et d. (1993) found that adminidration of naoxone
(an opioid antagonist) in femde rhesus monkeys reduced both maternd behavior aswell as
socid grooming of other femaes. Further support for this hypothess and for its possble
differentid rdlevance for femaesis provided by an experimenta investigation of the effects of
opioids on efiliative behavior in humans. Jamner, Alberts, Leigh, and Klein (1998) found thet
adminigration of naltrexone (along-acting opioid antagonist) increased the amount of time
women pent aone, reduced the amount of time that they spent with friends, and reduced the
pleasantness of women's socid interactions, as compared with men; in addition, women given
naltrexone initiated fewer sodd interactions than when they received aplacebo. Thus,
endogenous opioids gopear to play ardlein regulating sodd interactions, especidly for women.
Endogenous opioids aso moderate the release of other peptidesin the limbic sysem (eg.,
oxytocin, vasopressn), as wel as other “sress-related” neurohormones, such as norepinephrine
(Keverneet d., 1999), and cortisol (Klein et ., 1998), which may contribute to the sex
differences observed in socia behavior under conditions of stress.

Advantages of Affiliation Under Stiress

What are the advantages of socid afiliation under stress, and why do femdesto do it

more? Why does femde affiliation under sress gppear to be a least somewhat sdectively with
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other femaes? We reasoned that examining evidence from humans dosest rdatives, namdy
Old World non-humean primates, may provide some ingghts into the petterns and functions of
femdle affiliative responses to sress. *°

Femde-femade networks of associations are common in nonhuman primate societies.
Among many Old World primates, femde coditions and networks are formed early and arein
place when they are needed (Dunbar, 1996; Wallen & Tannenbaum, 1997). For example, in
Gelada baboons, amother and her two daughters, or asster, mother, and daughter may form
an dliance to provide support againg threet. These long-term commitments are solidified
through grooming behavior, which may take up as much as 10% to 20% of an animd’ stime
(Dunbar, 1996). Intrasexud aggresson within these matrilineal groupingsis reported to be low
among femdes (dthough high among maes), while the reverseistrue of afiliative behavior, with
femdes exhibiting more affiliaive behaviors than maes. These findings gopear to be smilar
across severd species of monkeys and other primates (Burbank, 1987; Glazer, 1992; Keverne
etd., 1999). Although these bonds and their functions appear to be stronger when kin
relaionships are involved (Silk, 2000), unrdated femdesin severd primate speciesform smilar
bonds. Walen and Tannenbaum (1997) found that rhesus monkeys establish socid bonds with
femde peers, which provide security and promote the maintenance of amatrilined socid
system. Squirrd monkeys typicaly associate with femaes of roughly the same age and spend
condgderable time in dose associaion (Badwin, 1985; Mason & Epple, 1969). In captive
Stuations, femae squirrd monkeys show signs of distressin response to being separated from
their cage mates. 1n an experimentd investigation, when femae squirrd monkeyswere
introduced to anove environment, they showed more distress when done than when they
experienced the new environment in the company of their same-sex cage mates (Hennessy,
Mendoza, & Kaplan, 1982); these adverse reactions were stronger for lactating mothers with
infants than for non lactating femaes (Jordan, Hennessy, Gonzdez, & Levine, 1985).

The so-caled “harem” Structure that characterizes the breeding patterns of many
primates dso uggests what some of the protective functions of femde groups may be
(Wrangham, 1980). The harem gtructure typicaly conssts of adominant mae and severd
femdes and their offgoring. Primatologists have tended to emphasize the benefits that the harem
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gructure has for maes, enabling them to have dl their eggs in one basket, S0 to gpeek, and have
somewheat overlooked the functions thet the harem may afford to femaes and offspring.
Evidence suggests, however, tha the femae harem may provide protection for females. With
reference to the Gelada baboons, Dunbar (1996) notes that daughters mature into aharem
grouping of femaesto join ther mothers, older Sgers, aunts, and femae cousinsin a*“codition
of great intengty and loydty. . .these dliances are formed at birth, the product of being bornto a
particular mother” (p. 20). Mother-daughter, Sster-gger, and femde friend grooming aredl
widdy documented and are described by Dunbar as “the cement that holds dliances together,”
(p. 20). Although maesrardy groom each other, adult femaes will often groom their dose
femde rdaions and friendsin thisfashion. Grooming does not occur a random, but rather,
takes place within the context of dearly defined sodid rdaionships, most of which involve
matrilinear rdatives or specid friends (see dso De Wad, 1996; Wrangham, 1980).

Grooming can be an indication of gatus aswell asaform of hygiene and an expresson
of friendship. The frequency with which afemdeis groomed by others predicts how likdly it is
that those otherswill cometo her ad if sheis attacked by members of another harem, the mde
in her own harem, or an outsde predator (Dunbar, 1996; Wrangham, 1980). In his studies of
rhesus monkeys, Saroj Datta (cited in Dunbar, 1996, p. 25) noted that whether aparticular
femdeis attacked may depend on such factors as whether that femae s mother or other
femdes with whom that femde has formed dliances are nearby. The probatility of atack is
reduced if the targeted femdeis of high satus or if her mother is of high datus, because thereis
gregter potentid to enlist the support of other femaesto drive off apotentid attacker. Grooming
behavior gppears to be enhanced by oxytocin and may be moderated by endogenous opioid
mechanisms. For example, among monkeys, naxolone has been found to reduce mothers
grooming behavior toward ther infants and toward other group members (Martd et d., 1993).

These femde groups may dso provide protection for femaes from their own maes. On
the one hand, the harem itsalf may be protected by a dominant mae who atemptsto keep the
femdesin line, in paticular, preventing them from breeding with other maes. On the other
hand, if heis overly aggressve or thregtening to a particular femae, the chances thet her femdle
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relatives will cometo her aid and thresten the mae asagroup is very high. Dunbar (1996)
describes an example of this protection:

The harem maé€ s atempts to ride herd on his femdes when they stray too far from him
often backfire. The luckless victim’'s grooming partners invariably come to her ad.
Standing shoul der-to-shoul der, they outface the mae with outraged threets and furious
barks of ther own. The maewill usudly back off, and wak huffily away, endeavoring
to maintain an ar of ruffied dignity. However, occasondly, the mae will persg;, feding,
perhgps, unusudly sengtive about his honor and security. Thisonly leads to more of the
group’sfemaesracing in to support their embattied Sgers. The mde invariably ends up
being chased *round the mountaingde by hisiraie femadesin animpressive diolay of

Ssterly solidarity (pp. 20-21).%°
Similar accounts are found in De Wad (1996).

Femae bonded groups aso appear to be important for the control of resources related
to food (Silk, 2000; Wrangham, 1980). Wrangham (1980) suggested that fema e bonded
groups may have evolved, in part, because of the competition that exigts for high-qudity food
patches under conditions of limited feeding Stes. Cooperdtive relationships among femaesmay
provide for the sharing of information about food Sites and dso hdp supplant others from
preferred food patches (Silk, 2000; Wrangham, 1980). Matriloca primate groupings dso
provide opportunities for the exchange of caretaking respongibilities under some circumsances
(Wrangham, 1980), and examples of one femae taking care of the offpring of another femde
gppear commonly throughout the primate literature (e.g., De Wad, 1996).

Studies of primates suggest that these groups of femaes and ther offgpring may dso be
acritica mechaniam by which juvenile femaes gain experience in the tending of infants, enabling
them to observe the behaviors of other mothers. For example, sudies with rhesus macagque
monkeys have reported that females who have not yet given birth frequently help care for
younger shlings (Keverneet d., 1999). Research that has deprived monkeys of maternd or
socid contact during the first eight months of life reveds sgnificant adverse effectson
subsequent maternd care, induding infanticide and abuse; socia contact and opportunitiesto
provide maternd care subsequently improves maternd care, but that care does not gpproach
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that of ferd mothers (e.g., Ruppenthd, Harlow, Eisde, Harlow, & Suomi, 1974). When
mothers and infants are given opportunities to form bonds with each other, abandonment of
infantsisrarely obsarved (Keverne et d., 1999; Mendoza & Mason, 1999), but in captive-
reared animas and other circumstances when maother-infant bonds have not formed, mothering
behavior can be inadequate. Thismaterna behavior is beieved to be mediated, in part, by
endogenous opioid mechanisms. Rdaed findings gppear in Sudies of humean affiliaive behavior
(Jamner et d., 1998).

Although oxytocin and endogenous opioid mechanisms may be important in efilidive
and maternd behavior in primates and humans, the important role of higher brain functioning
must dso be noted. AsKeverne et d. (1999) point out, the development of alarge neocortex
in primates has dlowed dfiliative behavior and maternd caregiving to take place without the
hormond regulation prompted by pregnancy and parturition that dicits smilar behaviorsin rats.
Freaing behavior from exdusve neuroendocrine control enables femaesto engagein affiliation
and infant caregiving through learning by modding other femdes. These points suggest an
important socidization role for these dl-femae sodid groupings. Indeed, Keverne et d. (1999)
argue that, through such learning, females provide socia sability and group cohesion, with their
afiliative processes hdping to maintain the continuity of the group over successve generdions.

Two caveets regarding the research on femae networksin primate groups are
warranted. Firg, there are over 130 different primate species, and there is substantid varidhility
in the specifics of femae networks. For example, femde associaions are based on kin in some
primate socid groupings, but on non-kin dominance hierarchiesin others. In most primete
species, networks of femdes are respongble for rearing offgoring, but in titi monkeys, fathers
are respongble for the rearing of offspring, and titi femaes actudly show averson to being left
done with thar offspring (Mendoza & Mason, 1999). While it would be unwise to draw direct
links from primate behavior to humans, it would be fodlish to dam that there is nothing to be
learned from primate behavior, merdly because there is variability among primate species. Thus,
dthough these primate examples should be interpreted with caution, they provide illugtrations of
the befriending patterns common to many primates, induding humen femades



Biobehavioral Responsesto Stress 29

Second, the preceding andyss runs the risk of romanticizing the networks thet femaes
create. It must be noted that these networks are by no means stress-free, particularly non-kin
femde networks (e.g., Silk, 2000). Studies of primates reved how more dominant femaesin
the hierarchy may harass less dominant females, a behavior that can have many adverse effects,
induding the suppression of fertility (Abbott, Sdtzman, Schultz Darken, & Smith, 1999;
Shivey, Laber-Laird, & Anton, 1997). A more extreme response has been reported by
Fosay (1983) in gorillas and by Goodall (1986) in chimpanzees, in both species, dominant
femdes, together with thelr oldest femde offgpring, were found, on occasion, to cannibdize the
young of less dominant femaes. In humans, interpersond drain, conflict, and the potentid for
misunderstanding and midirestment are common in socid groups, and al-femae groups are no
exception. The networks that women help create and may become enmeshed in are themsdlves
sources of dress, and women report that interpersona stressors are the most common and
sressful types of sressorsthey experience (Davis, Matthews, & Twamley, 1999).
Nonethdess, on the whole, these femae networks may confer more benefits than harm.

Condusions, Implications, and Limitations

We have proposed a theory of female responses to stress characterized by a pattern
termed “tend and befriend.” Specificdly, we proposed that women'’ s responsesto stress are
characterized by patternsthat involve caring for offspring under stressful circumstances, joining
socid groups to reduce vulnerability, and contributing to the development of socid groupings,
espedidly those involving femae networks, for the exchange of resources and respongibilities.
We have maintained that aspects of these responses, both materna and affiliative, may have
built on the biobehaviord atachment/caregiving system that depends, in part, on oxytocin,
estrogen, and endogenous opioid mechanisms, among other neuroendocrine underpinnings. We
uggest that these patterns may have evolved according to principles of naturd selection and by
virtue of differentid parentd investment. We propose this theory as abiobehaviord dternative
to the flight- or flight response (Cannon, 1932), which has dominated stress research of the last
five decades and has been disproportionatdy based on studies of males.

To evauate our theory, we examined severa empiricd literatures thet provide
convergent support. A neuroendocrine literature on siress hormones and their relation to
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behavior derived largely from studies with mae rats and, to alesser extent, on non-humen
primates, suggests thet the fight - or flight response may be heavily tied to androgenic prenata or
post-natd organization of an aggressve regponse to threet that is activated, in part, by
testosterone. A subgtantia neuroendocrine literature from anima udies with femaes suggests,
in contragt, that sympathetic and HPA responses may be downregulated by oxytocin under
sressful circumstances, and thet oxytocin, coupled with endogenous opioid mechanisms and
other sex-linked hormones, may foster maternd and &ffiliative behavior in responseto sress
The neuroendocrine modd linksto aliterature on humans suggesting thet oxytocin and
endogenous opioid mechaniams may have smilar maternd and affiliative concomitants. Fndly,
literatures on both human and non-human primates point to differentid maternd and affiliative
activities among femdes, compared with maes, and provides evidence of asubgtantid femde
preferenceto affiliate under Sress. The tend-and befriend pattern may be maintained not only
by sex-linked neuroendocrine responses to stress but by socid and cultura roles aswll.
Theoretical and Empiricd Limitations

There arelimitationsin our andyss. We have combined observations from dress

literatures on rats, primates, and humansin amanner thet requires consderable legps, both
empiricaly and inferentidly. As noted, the reason for this unusud mode of argumentation is
because the neuroendocrine mechanisms are addressed heavily by one literature (rodent), and
the behaviora responsesto stress by two others (primate, human). It isimpossibleto build a
coherent and informed biobehaviord mode thet covers what is known about female stress
responses without drawing on these diverse and largely unintegrated sources of evidence. This
need does not diminish the risks that such an andytic Srategy entails, however.

Some of the points in the preceding argument remain conjecturd. In particular, we have
suggested that oxytocin and endogenous opioids may play important roles in femae responses
to dress, and it remains to be seen if these are as Sgnificant players as we have suggested. It
should be noted thet the present argument does nat posit that oxytocin and endogenous opioids
are e@ther necessary or sufficient bases for the behaviord responsesidentified: We have argued
thet the “tending” responseis congstent with maternd investment in offspring, and maternd
behavior under sressful conditionsis sodialy responsve to distress vocdizations by offspring
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and islikely to be mediated by cortical processesaswell. The“befriending” pattern is one of
the most robust sex differences reported in the literature on adult human behavior under stress
(eg., Bdle, 1987; Luckow et d., 1998), and it, too, may depend heavily on socid and corticdl
processes. At present, the potentia roles of oxytocin and endogenous opioidsin mediating
these patterns are sufficient to be considered credible hypotheses, but they are not definitively
established.

Our andlyss has induded little consderation of the nature of the Siressor in moderating
dress responses. Neuroendocrine responses under stress are not uniform, but depend upon the
dress fimulus involved and other environmental conditions such as predictability and chronicity
of agtresssor (e.g., Glass & Singer, 1972; Sapolsky, 1992a; Staub, Tursky, & Schwartz,
1971). Under certain stressful circumatances, we might find the tend- and-befriend pattern to be
quite decriptive of femae responses to sress and, in other cases, not descriptive (Jezovaet d.,
1996). In addition, because different stressors dicit different patterns of stress hormones,
oxytocin may beinvolved in some kinds of stressful events, but not others (cf. Sgpolsky, 1992b;
Kdin, Gibbs, Barksdae, Shelton, & Carnes, 1985).

Ancther limitation isthat, a present, the mode largely ignores the very reason why
dress regponses in femaes have been so understudied: cydica variaion. If the hypothesized
neuroendocrine underpinnings of femae stress responses are correct, then we might expect to
see cydlicd variation in these responses, as wdl as a degree of dependence upon criticd
reproductive-rdaed events in awoman'slife, incdluding onset of puberty, pregnancy, lactation,
and menopause. For example, if estrogen isinvolved in the modulation of oxytocin-related
dfiliaive or maternd responses, the so-cdled tending/befriending pattern may be stronger
during the late lutedl phase of cyde, as opposad to the fallicular phase, and diminished in post-
menopausd women. Conggtent with these suggestions, in rhesus monkeys, femaes are most
socid around the time of ovulaion or when they are treated with estrogen (Wallen &
Tannenbaum, 1997), and oxytocin, in interaction with estrogen, has been suggested asthe
mechanism by which this sociability occurs (Carter, 1998). At present, however, more
evidence is needed to assess the vdidity of these hypotheses.
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Sodd and Politicd Implications

Theissue arises as to whether s2x differences in human behavior might not
be better understood as differencesin socid roles, rether than as evolved biobehaviora
responses (Eagley and Wood, 1999). For example, given subgtantia humean behaviord
flexibility, one can question whether maternd investment in offaring continuesto be higher than

that of fathers. ** In response, we note that current differences between men and womeniin
parental investment do not metter o much as differentia parental invesment during the period
of time that dress regponses evolved. An evolutionary biobehaviord argument does not
congrain current human behavior, but neither isit necessarily chalenged by current human
behaviord flexibility. We dso note thet, dthough human socid roles vary subgantialy across
cultures and may, in Some cases, prescribe behaviord patterns for women smilar to the tend-
and-befriend pattern, socid roles done are unlikely to account for it. A sociad role postion
does not address the cross-gecies Smilarities we have identified, nor can it account for the
underlying biologica evidence for our podtion. Nonethdess it will be important for future
research to detail the parts of our biobehaviord modd that are sendtive to environmenta inpuit.

An andyssthat posts biologica basesfor gender differencesin behavior raises
important political concernsaswel. Many women fed, with some judtification, that such
models can be used to judify patterns of discrimination and socid oppresson. To head off any
such effort, we emphaticaly point out that our andys's makes no prescriptive assumptions about
the socid roles that women occupy. Our andyss should not be congtrued to imply that women
should be mothers, will be good mothers, or will be better parents than men by virtue of these
mechanians. Smilarly, this andyss should not be congrued as evidence that women are
naturaly more socia than men or thet they should shoulder disproportionate responsbility for
thetiesand activities that creste and maintain the socid fabric.

Other paliticd concerns, however, may be based on fase assumptions about what
biologicad underpinnings sgnify. Biologicd andlyses of human behavior are sometimes
miscongtrued by sodd sdentigts asimplying inflexibility or inevitability in humen behavior or as
reductionist efforts that posit behaviora uniformity. These perceptions congtitute unwarranted
concerns about biologica bases of behavior. Biology isnot so much destiny asitisacentrd
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tendency, but a central tendency that influences and interacts with socid, culturd, cognitive, and
emotiond factors that resultsin subgtantia behaviord flexibility (Crawford & Anderson, 1989;
Tooby & Cosmides, 1992). Thelast few decades of biologica research have shown that, just
as biology affects behavior, so behavior affects biology, in ways ranging from genetic expression
to acute responsesto stressful circumstances. Rather than viewing socid roles and biology as
dternative accounts of human behavior, amore productive theoreticad and empirica Srategy will
be to recognize how biology and socid roles are inextricably interwoven to account for the
remarkable flexibility of human behavior.

Implications For Future Research

The present andlys's suggests severd aress of research for future investigation. We
have presented a rdaively primitive neuroendocrine modd, ascribing a heavy role to oxytocin,
endogenous opioid mechanisms, and estrogen. However, other neurohormones such as
serotonin (eg., Bagdy & Arato, 1998; Insdl & Window, 1998; Knutson et d., 1998),
prolactin (Insdl, 1997; Panksepp, 1999), vasopressin (Panksepp et d., 1999), dopamine
(Berridge & Robinson, 1998; Kreek & Koob, 1998), and norepinephrine (Kraemer, 1992,
Panksepp et d., 1999) may aso beimplicated in these pathways as well, in ways not yet fully
identified. Examination of the patterning of these neuroendocrine responses in subsequent
sudies of bath lower animas and humans may help to darify the neuroendocrine modd further.
Additiona behaviord sequedae of these patterns merit investigation, such as suppression of
sexud behavior in femaes under dress; the role of stress responses in moderating gender
differencesin negative affect, epecidly high levels of depresson and anxiety in femaes (Craske
& Glover, in press, Frasch, Zetzsche, Steiger, & Jrikowski 1995; Levine, Lyons, &
Schatzberg, 1999); and the neuroendocrine and behaviord underpinnings of egting behavior,
socid withdrawal, and substance abuse under conditions of stress.

The range of femae responses to dress, as outlined in this paper, go beyond the acute
figt-or-flight response that has been argued to be the foundation of stress responses. Our
andyss suggests, ingtead, that aspects of a coordinated stress response are structurdly in place,
which are then activated under conditions of dress. Thisisnot aparticularly novel observetion,
inasmuch as group living is precisgly such agtructura adaptetion. The interplay of such
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Sructurd adaptations with acute stress conditions suggests how primate and humean stress
responses may have assumed increesingly complex forms as non-humean primates and humans
encountered an ever more diverse array of dressors. Indeed, it suggests alayering and
patterning of means for responding to stress that may provide a quite flexible st of reactionsto
abroad array of stuations and, as such, may be suited to managing chronic sress, aswel as
acutely stressful condiitions.

In this context, there may be vaue in thinking about the fight- or-flight response as only
part of arange of equdly flexible mde responses. Fight-or-flight may have gamered
disproportionate atention in the scientific literature, because of the potent behaviora responses
it produces, such as aggression, and from the risks it may creste for men's hedlth, such asthe
early development of cardiovascular disease (CVD). Other male responses to stress may be
meritorious of investigation. For example, some aspects of the tend- and- befriend modd may
characterize male responses to stress under some conditionsaswell. A more complete model
would dso congder abroader range of mae behaviord responsesto dress, such as dfilidive
behavior, protective behavior, and socid withdrawd ; abroader array of Sress-related
disorders, including substance abuse, accident rates, and homicide/suicide; and abroader range
of neuroendocrine responses, such asthe roles of serotonin, oxytocin, vasopressin, and
endogenous opioid mechanisms in mediating or moderating male responsesto dress. For
example, some intriguing effects of vasopressn in mae prarie volesindude guarding of territory,
sf defense, and guarding of femaesin response to dtress, and sudies of the effects of oxytocin
in mae rodents reved effects on pair-bonding and affiliation (see Carter, 1998, for areview).
In short, much remains to be discovered about men's responses to sress aswell.

Although our analysis has focused on human siress responses, the present andyss may
apply to some other mammalian speciesaswell. Under what crcumstances should we see
tending and befriending responses to dressin femaes? Evidence of femde “tending” under
conditions of stress may be epecialy pronounced under condiitions where there are long
gedationd periods of offgoring, when femaes spend a high proportion of tharr life in activities
relaed to pregnancy, nurang, and the rearing of offspring, and in any speciesin which offsoring
remain biologicaly immeature for along period of time. The“befriending” response may be
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especidly prevaent under conditions of resource scarcity; in any soecies where femaes are
gmdler and less powerful than males; when males are unavailable and/or thereisahigh
differentid mortdity between the sexes, when thereisahigh rate of rgpe or atack of femdes,
and when maes commonly abandon their partners or where monogamous asodiaions are
otherwise unlikely or undable.

The present andysisis suggedtive of hedth implications for femaes. If adownregulated
dress response in females produces relaxationand afiliation, this may help to explain the sevent
and-a-hdf nonspecific years that women live longer than men. That is, a dress response
moderated by a counter-regulaory system such as the tend- and-befriend pattern proposed here
may reduce women's ulnerability to abroad array of sress-related disorders, including
episodes of violence, such as homicide and suicide; dependence upon stress-reducing
substances, such as dcohal or drugs; stress-related accidents and injuries; and patterns of
cardiovascular reactivity that represent risk factorsfor CVD.

The andyds dso suggests important implications for socid support processes. It is now
wdl-established that both animas and humans show hedlth benefits from socid contact (eg.,
House, Umberson, & Landis 1988). Pogtive physica contact in the form of touching, hugging,
cuddling, and the like is known to rdease oxytocin which, in turn, has anti- stress properties.
The present analys's suggests some mechanisms whereby socid support may provide hedth
protection, in particular, by engaging a countervelling anabolic response to stress characterized
by decreased sympathoadrend activity, decreased hypotha amic-pituitary- adrenocortica
responses (HPA), and increased parasympathetic activity and accompanying relaxation. As
such, oxytocin may confer hedth benefits (cf. Ryff & Singer, 1998).

Findly, the present analysis underscores the importance of Sudying both sexesin
investigations of stress and stress responses. We have contended that the digroportionate
representation of maesin sudies of stress has obscured significant influences on and patterns of
reponsesto dressin femdes Smilarly, virtudly dl of the sudies on affiliation under sress
have been conducted on women; the absence of mde data makes interpretation of these
paternsdifficult. Strenuous arguments againgt the indusion of Sngle-sex samples for
understanding the pathology and trestment of hedlth and mental hedlth disorders (with the
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exception of sex-linked disorders) have prompted mgor changesin requirements for dinica
trids and trestment evaluation. The threet that Sngle-sex investigations pose to basic research
endeavorsis no less sgnificant, both because the knowledge thet is gained is Skewed in favor of
one =X’ s life experiences, and because basic knowledge often becomes the basisfor
ubsequent dinicdl intervention.
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Footnotes

"We note here that the term, “ parental investment,” is atechnical term from evolutionary
theory, referring to time and effort devoted to offpring, and not ajudgmenta evauation
suggesting that women care more about children than men do, or a proscriptive term suggesting
that women are or must be the only parent who can take appropriate care of offgoring.

“Both sexes show sympathetic arousal in response to the perception of threet, with men
showing somewhat stronger vascular responses, and women somewhet stronger heart rate
responses (Allen, Stoney, Owens, & Matthews, 1993; Matthews & Stoney, 1988; Stoney,
Davis, & Matthews, 1987; Stoney, Mathews, McDonad, & Johnson, 1988).

*Different combinations of these hormones may be released in response to different
typesof sressors. Vasopressin secretion, for example, is not simulated by avariety of
sressors, dthough oxytocin release appears to be a more consstent, though not universd,
component of the neuroendocrine response to sress (Jezova et d., 1995; Kdin et d., 1985).

*The exact role that testosterone plays in aggression varies by spedies, particularly
whether it has organizationa effects, activationd effects, or both (Archer, 1990; Bestty, 1984).
In rodent species, for example, aggresson is organized perinataly by tetosterone and requires
androgren for the activation of aggresson in adulthood. Aggression in primetes is thought to be
organized by testosterone prenataly, but is not necessarily dependent upon androgens for later
activation.

*Femadl e rhesus monkey's exposed to testosterone in utero show intermediiate levels of
rough-and-tumble play (grester than norma femaes and less than maes), underscoring the
organizationd effect that tetosterone gppears to play prenatdly for physca aggression a leest
some primates (Goy, 1966, 1978; Phoenix, 1974a, 1974b, 1974c; Phoenix, Goy, & Resko,
1968). Thereisads some evidence that aggression in extremdy aggressve women is
associated with testosterone (Benton, 1992).

When female attack behavior is documented in rats, primates, or human females, it is
much more likdly to be femde-femde aggression than femae-to-mae aggresson (Burbank,
1987; Fry, 1992) (except when threets to offspring are involved); thisfemde-to-femde
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aggression appearsto be directed primarily againg outsders, such asintruder femdesin therd,
and femdes outsde one simmediate socid grouping in primates and humans.

“Women report more psychological distressin response to stressful events than do men,
but these sdlf-reports do not necessaxily parald physiologica processes (eg., Callins &
Frankenhaeuser, 1978; Frankenhaeuser, Dunne, & Lundberg, 1976).

®Relevant to thisisastudy of gender differencesin responsivity to touch in humansin
response to the stress of hospitaization (Whitcher & Fisher, 1979). Resultsreveded that,
under stress, touch produced more favorable affective, behaviord, and physologicd (especidly
cardiovascular) effectsin femaes than was true for maes, and touch was actualy experienced
asaversve by maes

*Bowlby’s (1988) theory of attachment maintains that the formation of an attachment
bond between infant and mother (or a suitable subgtitute) is essentid for adequate socidization.
For example, human play behavior and exploration in early agesis heavily dependent upon
physcd proximity to a caregiver with whom that infant has formed a strong bond (see Hazan &
Shaver, 1994).

"4t should be noted that touch (Panksepp et d., 1999) and smell (Kendrick, Levy, &
Keverne, 1992) have been implicated in anima studies of maternd-infant attachment, and these
same behaviors may be implicated in human mother-infant attachment processes to some
degree asswell (eg., FHeming, Steiner, & Corter, 1997).

"There appears to be an upper limit on this phenomenon, inasmuch as chronically
stressed or distressed mothers are somewhat more likely to show withdrawa behavior on
epecidly stressed days, rather than increases in affection (Repetti & Wood, 1997).

“Oxytocin may have important effects on socid learning and socid memory (de Wied,
1997; Popik, Vetulani, & Van Ree, 1992). For example, low doses of oxytocin srengthen
socid memories and, as such, oxytocin may play arolein learning and memory for socid bonds,
infant caregiving, and friendships.

13 Although abuse of children does not differ Significantly by gender of perpetrator (U.S.
Department of Hedth & Human Services, 1999), correcting for time spent with children yidds
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congderably higher rates for men than women. Stepfather gatusis a particularly potent
predictor of abuse (Rosenthd, 1988; Daly and Wilson, 1996).

“No maes wereinduded in this particular studly.

®The late Stanley Schachter maintained, in several contexts; that he had not found
afiliative behavior in men under stress and, consequently, conducted his subsequent Sudieson
dfiliation uang femdes only.

19t should be noted that, although men are less likely to seek and give socid support
than women, they are often recipients of socid support, and such support, especidly from a
femae partner, close rddive, or close femae friend, gopears to be successful in reducing
physologicad arousa in response to dress (eg., Kirschbaum, Klauer, Filipp, & Hdlhammer,
1995). Smilar findings emergein the primate literature. Sgpolsky reports that maeswho are
the recipients of grooming efforts by femaes have better physiologica functioning (Sgpolsky,
1994).

YSudies of human female networks suggest that matrilinear and matrilocal societies are
typicaly characterized by peaceful interfemae rdations (Glazer, 1992). When generations of
related women and girls live together all therr lives and participate in cooperative work groups,
interfemale aggression is reported to be low (Benedict, 1934; Glazer, 1992; Murphy &
Murphy, 1974). Religbly, however, when women join patriarchd extended families, intafemde
aggression is condderably higher, especidly between inlaws. These findings are true both for
human socid groupings and for primate socid groupings (Glazer, 1992; Keverne et d., 1999).

"|An intriguing study of hunting among women of the Agta Negrito of Luzon (the
Philippines) underscores the functions of networks of femde kin. Women's hunting has largdy
been regarded as biologicaly impractica, because hunting is assumed to be incompatible with
the obligations of maternd care of offoring (Dahlberg, 1981; Hiatt, 1970; Lee, 1979).
Specificaly, hunting forays are thought to impair women's abilities to nurse, care for, and carry
children, and femde odor itsdf may conditute a handicap to effective hunting. However, sudies
of cultures where the femaes do hunt suggest exceptions thet prove the rule. Agtawomen
participate actively in hunting precisdy because others are available to provide child care
responghilities (Goodmean, Griffin, Estioko- Griffin, & Grove, 1985). When women were
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observed to hunt, they ether brought nuraing children with them, or gave the child to their
mothers or oldest femde shlingsfor care. Whereas men typicaly hunted done, women dmost
aways hunted with dogs and/or in groups, often with other femdes, especidly ssers. Thus,
proximity to hunting grounds, use of dogs, hunting in groups, and cooperation in child care
appear to be the key factors that make it possble for Agta femae hunters to be successful.

%0ld World primates include bonobos, gorillas, orangutans, and chimpanzees (which
are believed to be the dosest rdlations of humans), aswell as certain monkeys, including
baboons and macagues. New World monkeys are the cgpuchins, muiriquis, and squirrel
monkeys.

*We are not suggesting that the femae kin network evolved primarily or even
ggnificantly to protect femdes againg their own partners. Itis however, likdy that femdes
have evolved mechanisms that protect them and their offoring againg jealous and suspicious
partners, and femae kin networks may be one bassfor so doing.

?'Survey data (Staines & Pleck, 1980; Burden & Googins, 1987; Ferber, O'Farrell, &
Allen, 1991), interview data (Hochschild, 1989), and andyses of time use diaries (Robinson &
Godbey, 1997) indicate that women continue to bear the mgor responghbility for childcare,
whether or not they work for pay. These estimates suggest that mother’ s childcare exceed
father’ s childcare by afactor of gpproximately three to one, on average.
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