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Abstract

Due to altriciality and the importance of embodied capital, children’s fitness is contingent
on parental investment. Injury suffered by a parent therefore degrades the parent’s fitness
both by constraining reproduction and by diminishing the fitness of existing offspring.
Due to the latter added cost, compared to non-parents, parents should be more cautious in
hazardous situations, including potentially agonistic interactions. Prior research indicates
that relative formidability is conceptualized in terms of size and strength. As erroneous
under-estimation of a foe’s formidability heightens the risk of injury, parents should
therefore conceptualize a potential antagonist as larger, stronger, and of more sinister
intent than should non-parents; secondarily, the presence of one’s vulnerable children
should exacerbate this pattern. We tested these predictions in the U.S. using reactions to
an evocative vignette, administered via the Internet (Study 1), and in-person assessments
of the facial photograph of a purported criminal, collected on the streets of Southern
California (Study 2). As predicted, parents envisioned a potential antagonist to be more
formidable than did non-parents. Significant differences between parents with children
and non-parents without children in the threat that the foe was thought to pose (Study 1)

were fully mediated by increases in estimated physical formidability.

Keywords: parenthood, relative formidability, threat detection, violence, children
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1. INTRODUCTION

Humans are unique among primates in both the altriciality of our offspring and
the degree to which learning and other forms of embodied capital can affect offspring
fitness (Kaplan et al., 2003). This combination creates the potential for a high rate of
return on parental investment. We can therefore expect natural selection to have favored
the evolution of multiple psychological adaptations regulating a variety of behaviors
related to parenting. To date, considerable work has explored factors bearing directly on
parental investment, including, for example, mechanisms active in attraction to infants
(Glocker et al., 2009; Parsons et al., 2011), parent-infant bonding (Bowlby, 1982; Carter,
2005; Feldman et al., 2010), and discriminative parental solicitude (Daly & Wilson,
1995). More recently, investigators have begun to explore the consequences of
parenthood for social relations with third parties, a notable example being the effects of
lactation on maternal aggression toward transgressing adults (Hahn-Holbrook et al.,
2011). Such work dovetails with studies in animal behavioral ecology that explore
responses to the risk of infanticide (van Schaik & Janson, 2000). Importantly, logic
suggests that the consequences of parenthood for relations with potentially dangerous
third parties extends beyond the period when offspring are infants, and, indeed, beyond
situations in which offspring are in harm’s way. Specifically, the potential for
substantially enhancing the success of one’s children through continued investment over
a period of many years means that parental injury degrades a parent’s fitness not merely
by limiting or truncating the parent’s reproduction, but also by reducing the fitness of

existing offspring (Hurtado & Hill, 1992; Scelza, 2010). Correspondingly, for
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individuals pursuing a reproductive strategy involving substantial parental investment,
parenthood should notably influence social cognition with regard to potentially agonistic

situations.

The impact of parenthood on social cognition in potentially agonistic contexts can
be decomposed into at least three separable but interrelated components. First, given the
consequences of parental injury for offspring fitness, we can expect parenthood to be
accompanied by a decrease in the propensity to take risks with one’s health and welfare:
when the probabilities of both positive and negative outcomes are known, relative to non-
parents, parents should display a reduced preference for options that, though potentially
yielding large rewards, are also accompanied by a risk of injury (Campbell, 1999; Hahn-
Holbrook et al., 2011; Wang et al., 2009). As a consequence, in general, when facing an
antagonist, parents should be less inclined to engage in combat than non-parents. One
important exception to this generalization concerns situations in which the antagonist
threatens the parent’s child, in which case, by virtue of their vested interest in the child’s
welfare, parents can be expected to be more inclined than non-parents to engage in
combat (Maestripieri, 1992). Second, when others’ intentions are unclear, parents should
display more conservative error management strategies (Galperin & Haselton, in press) in
estimating said intentions. The threshold for presuming that another harbors hostile
intent should thus be lower in parents than in non-parents, as this will reduce the
likelihood that the perceiver will fail to identify an assailant — in short, parents should
assess potential assailants as more malevolent in ambiguous situations, since failing to

identify an attack is more costly than is falsely suspecting attack in a benign context.
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With the exception of the reversal of parents’ aversion to combat in parental defensive
aggression when attack is imminent (Hahn-Holbrook et al, 2011), the presence of one’s
child should intensify parental misgivings about others’ intentions in ambiguous
situations, as the child’s vulnerability increases the value of a pessimistic estimation in
this regard. Third, when faced with an apparently agonistic context, in deciding whether
to fight, attempt to negotiate, or flee, parents should be more pessimistic than non-parents
in estimating the fighting capacity, or formidability, of an antagonist relative to
themselves, as this will reduce the likelihood that the parent will suffer injury due to
inaccurate predictions of possible outcomes. In this case, too, the presence of one’s child
should intensify the pattern of pessimism. Here, after reviewing existing evidence in
support of parental combat avoidance, risk-aversion, and distrust, we present results from
two studies concerning the influence of parenthood on the estimation of physical

formidability, a hitherto unexplored topic.

Parental avoidance of combat is a subsidiary category of a predicted general
propensity for high-investing parents to be more averse than non-parents to situations
involving a risk of injury (i.e., physical risk). One indirect index consonant with the
predicted pattern is the finding that, across anthropoid primates, sex differences in
survival rates reflect the degree and direction of sex differences in parental care (Allman
et al., 1998). However, survival rates are admittedly determined by many factors; to date,
surprisingly little research addresses the question of whether parents are less likely to
engage in physical risk-taking in general, and violence in particular, than non-parents.

Beginning with the animal literature, studies of mice (Parmigiani et al., 1999) and howler
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monkeys (Cancelliere, 2012) reveal increases in precautionary behavior — presumably
corresponding with increased aversion to physical risk — in females with dependent
offspring. In humans, given the links between testosterone and aggression and related
forms of risk-taking (reviewed in Yildirim & Derksen, 2012), it is suggestive that
paternal testosterone declines following the birth of a child (Gettler et al., 2011; Gray &
Campbell, 2009); cross-sectional evidence suggests that similar patterns occur in women
as well (Kuzawa et al., 2010). However, the applicability of these observations is limited
in that the principal proximate determinant of aggressiveness may be the plasticity of
testosterone levels rather than baseline testosterone levels (Carré et al., 2011). Baseline
testosterone is associated with financial risk-taking (Stanton et al., 2011), and, for both
sexes, parents have a lower tolerance for financial risk than non-parents (Chaulk et al.,
2003). Relatedly, among non-parents, women, but not men, show greater risk-aversion in
a gambling task when a baby will share the proceeds compared to when the recipient is
an adult (Fischer & Hills, 2012). However, the relevance of these findings is unclear
given that financial risk-taking may be a poor predictor of participation in activities

entailing a risk of injury (Blais & Weber, 2006).

Criminal offending frequently entails the possibility of violence and injury. For
both men and women, high-investing parenthood is associated with reduced offending
(Ganem & Agnew, 2007), particularly for individuals of higher socioeconomic status
(Giordano et al., 2011). In regard to social conflict in more everyday settings, compared
to non-parents, parents report lesser likelihood of engaging in risky behaviors in two

domains, within-group competition and between-group competition, both of which entail
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the possibility of violence (Wang et al., 2009). A small interview study finds reduced
self-reported male physical risk-taking following the birth of a child (Garfield et al.,
2010), although the qualitative nature of the results limits their robustness. More broadly,
a large economic survey documents that parents are more willing than non-parents to pay
for programs that reduce the risk that they will suffer serious health problems (Cameron

et al., 2010).

In a series of papers, Eibach and colleagues explore the relationship between
parenthood, perceptions of danger, and related considerations such as distrust.
Correlating reported perceptions of increases in danger in society with the year in which
participants’ children were born, Eibach, Libby, and Gilovich (2003) find that parenthood
appears to make the world seem more dangerous (similarly, Drottz-Sjoberg and Sjoberg
[1990] find that parents perceive nuclear energy to be more dangerous than do non-
parents). Subsequent studies indicate that reminding individuals of their status as parents
(by placing a demographic question concerning parenthood prior to dependent measures)
enhances parents’ perceptions of the dangerousness of a variety of features of the world,
including the dangerousness of extreme sports, and the risk of criminal victimization
(Eibach & Mock, 2011; Eibach et al., 2012). Somewhat surprisingly, one of these studies
found no difference in perceptions of danger between parents and non-parents when
parents were not reminded of their parenthood (Eibach & Mock, 2011). Consonant with
the above patterns, Eibach and Mock (2011) also found that, when (and only when) their

status as parents was primed, parents reported greater distrust of strangers than non-



154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

parents, and made less trusting (and less risky) decisions in hypothetical economic

games.

Lastly, turning to parents’ concerns for the welfare of their children rather than
themselves, obsessive and intrusive postpartum ideation concerning potential hazards to
infants occurs in both mothers and fathers, albeit more so in the former (Abramowitz et
al., 2003). More broadly, when compared with parental concerns regarding other hazards
present in the contemporary environment, fear that one’s children will by harmed by
strangers looms disproportionately large in light of the actual risks that such individuals
pose, a distortion explicable in terms of the operation of psychological mechanisms that
evolved in a world in which conspecifics were a prominent threat (Hahn-Holbrook et al.,

2010).

To summarize the above, although the literature is surprisingly sparse given both
the theoretical and the practical importance of the topic, nevertheless, there is some
evidence that, compared to non-parents, parents are more likely to avoid risk-taking in
general, physical risk-taking in particular, and violence as a specific case. The small
subset of studies among these that tap issues of parental distrust of other’s intentions are
similarly consonant with theoretical expectations that parents should be more pessimistic
in this regard than non-parents. Against this backdrop, we turn to the background for our
novel prediction, that parents will be more pessimistic than non-parents in estimating the

formidability of a potential assailant.
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Formidability is always relative to a given agonistic context, as the outcome of a
violent conflict hinges not on one’s absolute fighting capacity, but on one’s fighting
capacity relative to that of one’s foe. A wide variety of factors contribute to relative
formidability, including strength, body size, sex, health, the possession of weapons,
combat expertise, and the size and cohesiveness of coalitions. Such variety poses a
challenge. In situations of potential violent conflict, individuals must rapidly decide
whether to fight, flee, appease, or negotiate — the actor faces the problem of needing to
consider multiple diverse attributes of the foe and of the self and quickly arrive at a
decision as to how to act. When manifold factors contribute to a decision, it is often
useful to compile the relevant information into a single representation. An emerging
corpus of work indicates that, consonant with the phylogenetic antiquity and ontogenetic
ubiquity of size and strength as important variables in this regard, the diverse
determinants of relative formidability are summarized in a representation that employs
the dimensions of size and strength: in essence, the greater the foe’s formidability relative
to one’s own, the larger and stronger the foe is conceptualized as being. It is important to
emphasize here that the aforementioned thesis refers to issues of representation, not to
issues of perception. Size and strength are features of a minds-eye image that
summarizes a wide variety of tactical assets and liabilities possessed by the prospective
combatants — the mind represents potential foes as large and muscular when the foe
possesses notable tactical advantages over oneself, and as small and non-muscular when
the opposite obtains. There is thus no suggestion that actual perceptual processes (or, at
the least, ‘perception-for-action’ processes — [Milner & Goodale, 2008]) will be

influenced by tactical attributes of either party — indeed, it would likely be maladaptive
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were this to occur, as, at a minimum, it would lead to a reduction in the effectiveness of
offensive or defensive tactics (e.g., missed blows stemming from inaccurate perceptions

of the opponent’s height, etc.).

Consistent with the above hypothesis, knowing that a man possesses a gun or a
knife increases estimations of his size and muscularity (Fessler et al., 2012); conversely,
the presence of allies who could assist in a fight diminishes such estimations (Fessler &
Holbrook, 2013a). Likewise, learning that the leader of a terrorist group has suffered
military defeats, or, alternately, experienced successes, leads participants to respectively
decrease or increase their estimations of the size and strength of a representative terrorist
(Holbrook & Fessler, 2013). Being temporarily physically incapacitated leads men to
perceive an antagonist as larger and stronger, and themselves as smaller (Fessler &
Holbrook, 2013b), while a man’s own strength is inversely correlated with his
estimations of an antagonist’s physical formidability (Fessler et al., in press [a]).
Knowing that an individual is relatively indifferent to the possibility of injury or death —
and thus is unlikely to back down in a conflict — increases estimations of his size and
strength (Fessler et al., in press [b]). Racist stereotypes portraying outgroup members as
dangerous are accompanied — and mediated — by conceptualizations of increased size and
muscularity (Holbrook et al., n.d.). More broadly, being made to feel powerful leads
participants to underestimate a target individual’s size (Yap et al., 2013; Duguid &

Goncalo, 2012) and overestimate their own (Duguid & Goncalo, 2012).
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The above findings concerning the representation of relative formidability provide
an avenue for exploring parental pessimism in formidability assessment, as asking
parents and non-parents to provide estimates of another individual’s size and muscularity
constitutes an unobtrusive means of measuring predicted differences in the degree to
which they are pessimistic in evaluating the formidability of a potential assailant. We
therefore conducted two studies in the U.S., the first online and the second in person, in
which we asked participants to estimate the height, body size, and muscularity of a target
individual presented as a likely foe. If parental pessimism occurs, then parents should

envision the stranger as larger and more muscular than should non-parents.

In Study 1, we asked participants to read an evocative vignette (adapted from
Petralia & Gallup, 2002; see ESM) wherein the reader imagines him- or herself alone in a
dark parking lot, having been followed — and ultimately approached — by an unfamiliar
man; participants are then asked to estimate the antagonist’s bodily characteristics. This
design also affords an auxiliary exploration of parental distrust, as we can ask participants
to judge the man’s intentions and the corresponding danger that he poses, then explore
the relationship between these judgments and perceptions of the man’s relative

formidability.

To investigate the predicted exacerbating effect of the presence of one’s child on
both parental pessimism in formidability assessment and parental distrust, in a separate
condition, we modify the vignette, asking parents to envision themselves accompanied by

their child (see ESM). However, should we observe that these parents respond

10
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differently than the parents who envisioned themselves alone, this observation by itself
would not allow us to determine whether this effect is unique to the parent-child dyad. It
is likely that, in the contemporary United States, most people believe that adults have a
responsibility to protect children. As a consequence, while kin selection considerations
predict an enhanced effect of the presence of one’s own child compared to the effect of
the presence of an unrelated child, nevertheless, the presence of any child may lead to
increased caution in detecting potentially hostile agents and assessing their relative
formidability. To tease apart these respective contributions, we add a condition in which
parents are asked to envision themselves accompanied by an unrelated child (see ESM).
Lastly, because the same broad moral considerations apply to non-parents, we add a
condition in which non-parents are asked to envision themselves accompanied by an

unrelated child (see ESM).

2.0 STUDY 1 METHODS

2.1 Participants

Via the nationwide market research firm uSamp (Encino, CA), 650 adult residents

of the U.S. were recruited to participate in an online study described as a “survey of

social intuitions” in exchange for $1. To be eligible, prospective participants had to be

married (thus ensuring comparability between parents and non-parents with regard to

relationship status), between the ages of 26 and 35 (a common age range for parents of

11
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young children), and, for those who were parents, have at least one child under the age of

5 (thus ensuring that the envisioned child would be vulnerable to aggression).

Data were pre-screened to ensure that participants met the eligibility criteria and
provided complete responses. The final sample consisted of 609 adults (53.2% female),
with a mean age of 31.5 years (SD = 2.26). Although we had contracted for equal
numbers of parents and non-parents, some individuals identified by uSamp as non-
parents reported having children: 74.7% of the sample were parents (52.1% mothers),
with a mean of 2.25 children (SD = .96). Among parents, the mean age of their youngest
child was 2.83 years (SD = 1.63). The ethnicity of the sample was 83.4% White, 7.1%

Asian, 4.9% Hispanic, and 4.6% Black.

2.2 Materials and procedures

After providing informed consent, participants were assigned to read one of three
different vignettes in which the reader is the protagonist (see ESM). In the alone
condition, non-parents read a vignette in which the protagonist is alone and is approached
by a potentially threatening unfamiliar man. In the with child condition, the non-parent
sample read a similar vignette in which the protagonist is accompanied by the 4-year-old
child of a neighbor with whom the protagonist has a passing acquaintance (this detail was
added to ensure plausibility regarding the presence of the child while minimizing
ancillary strategic considerations, such as how treatment of the child might affect the

protagonist’s relationship with the child’s parents, etc.) (see ESM). Parents also read

12
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vignettes in which the protagonist is alone or with the neighbor’s child. Finally, parents
in the own child condition read a version in which the reader is accompanied by his or her
own young child (see ESM). Thus, there were five conditions: non-parents alone (N =
69), parents alone (N = 166), non-parents with a neighbor’s child (N = 85), parents with a

neighbor’s child (N = 159), and parents with their own child (N = 130).

After reading the assigned vignette, participants were asked to estimate the
physical attributes of the unfamiliar man; the vignettes contained no cues as to his bodily
characteristics. In fixed order, participants estimated the stranger’s height, overall body
size, and muscularity. Height was estimated in feet and inches; two arrays of six images
each were used to estimate overall size and muscularity, respectively (see ESM Fig. 1).
For each of these three ratings, standardized z-scores were calculated by subtracting the
mean rating in the entire sample from the individual rating, then dividing this difference
by the standard deviation for the sample. To simplify between-condition contrasts, the
target’s estimated physical formidability was then composited using the standardized
values of the three ratings (o = .51) (although a score of at least .7 is generally considered
necessary to establish statistical reliability, lower scores are acceptable in exploratory
studies such as this, particularly if the measure is comprised of few or notably non-
redundant items [Nunnally, 1978; Robinson, Wrightsman, & Andrews, 1991]).
Composite scores greater than zero are thus above average for the entire sample, and

composite scores less than zero are below average for the entire sample.

13



312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

Following the estimations of the stranger’s bodily traits, participants rated the
threat they imagined him to pose by answering two questions: “How dangerous do you
think the man is?” (1 = Not at all dangerous, 9 = Extremely dangerous), and “What sort
of intentions do you think the man has?” (1 = Innocent / non-violent intentions, 9 =
Extremely violent intentions). These two scores were composited to create an overall

threat score (o = .89).

Participants next answered demographic questions. Our predictions concerned
the effects of parenthood on mental representations of a potential foe, distinct from the
influence of individual differences likely to correspond with parenthood. In order to take
such differences into account, we included items measuring political orientation (1 =

Very liberal,7 = Very conservative), annual household income, and education level.

Finally, participants were probed for suspicion about the hypotheses, thanked, and

debriefed. Consistent with both the contents of the vignettes and the nature of the threat

questions, several participants speculated that the study involved perceptions of threat.

However, importantly, none connected this issue to parenthood or child presence.

3.0 STUDY 1 RESULTS

3.1 Preliminary analyses

14
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Preliminary ANOV As were conducted to test for demographic differences
between parents and non-parents in income, politics, education, and age. Parents and
non-parents significantly differed in political orientation (parents: M = 4.20; SD = 1.76;
non-parents: M = 3.88; SD = 1.77; p = .05), and age in years (parents: M = 31.7; SD =
2.26; non-parents: M =31.0; SD =2.16; p < .001). Parents and non-parents also differed
in education level; on average, parents had partially completed the requirements for an
Associate’s degree, whereas non-parents had partially completed the requirements for a
Bachelor’s degree (p = .02). The difference in annual household income was not
significant (parents: M = $62,000; SD = $28,256; non-parents: M = $64,221; SD =
$27,267; p = 40). Individual differences in politics, education, and age were therefore
controlled for in all subsequent tests comparing parents and non-parents. (Controlling for

these differences does not alter the overall pattern of results.)

3.2 Envisioned relative formidability of stranger by parenthood status

To conduct a first-pass test for differences between parents and non-parents, we
pooled results across the conditions within each parenthood category. Consistent with
predictions, a one-way ANCOVA revealed that parents estimated the stranger to be more
physically formidable (M = .07; SD = .72) than non-parents (M = -.18; SD = .64), F(1,
604) = 13.60, p < .001, nzp = .02 (see Fig. 1). A follow-up MANCOVA assessing the
individual estimations of height, size, and muscularity revealed a significant multivariate
main effect of condition, F(3,602) =6.27,p < .001, nzp = .03. Parents envisioned the

stranger as taller, larger, and more muscular, although only relative height and
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muscularity differed significantly between conditions (see Table 1 for descriptives).
There was no effect of participant sex on estimates of the stranger’s height or size;
however, men estimated the target male to be slightly more muscular (M =2.97; SD =
1.27) than did women (M =2.76; SD =1.19), F(1,607) =4.52,p < 05, nzp = .01. There

were no interactions between parenthood status and participant sex, ps > .14.

3.3 Threat assessment of stranger by parenthood status

Parents did not evaluate the stranger as more threatening than non-parents (p =
.18), perhaps due to a ceiling effect, as both groups rated the man as highly menacing
(see Table 1). Women evaluated the stranger as more threatening (M = 5.06; SD = 1.22)
than did men (M =4.73; SD = 1.33), F(1,607) =10.32,p = .001,112p = .02. Follow-up
tests revealed no interaction between parenthood and participant sex on threat

assessment, p > .8.

3.4 Envisioned relative formidability of stranger by child-presence condition

We next assessed differences in assessments of physical formidability and threat
between child-presence conditions. Contrary to predictions, a preliminary test comparing
parents’ ratings in the own child versus unrelated child conditions revealed no significant
differences in either composite physical formidability scores or individual ratings of

height, size, or muscularity, ps > .1. To simplify analyses, in subsequent tests the own
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child and unrelated child conditions were therefore pooled into a single parent with child

condition.

A one-way ANCOVA detected a significant effect of condition on estimated
composite formidability, F(3, 602) = 6.24, p < .001, nzp = .03 (see Fig. 2; see Table 2 for
descriptives). Planned contrasts revealed that, as predicted, parents in the alone condition
estimated the stranger to be more physically formidable than non-parents in the alone
condition, p < .01. Parents in the alone condition did not estimate the stranger to be
more physically formidable than non-parents in the with child condition, p > .3.
Consistent with predictions, parents in the with child condition rated the stranger as more
physically formidable than both non-parents in the with child condition, p = .017 and
non-parents in the alone condition, p < .001. However, although the means were in the
predicted direction, parents in the with child condition did not rate the stranger as
significantly more formidable than parents in the alone condition, p = .10. Likewise,
non-parents in the with child condition did not envisioned the stranger as more physically
formidable than non-parents in the alone condition, p > .10, although the means were

again in the predicted direction.

3.5 Threat assessments by child-presence condition

A one-way ANCOVA detected a significant main effect of condition, F(1, 602) =
2.79,p = 04, nzp = .01 (see Table 2 for descriptives). Planned contrasts showed that,

consistent with predictions, parents in the with child condition rated the stranger as more
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threatening than non-parents in the alone condition (p < .01). Further, non-parents in the
with child condition envisioned the stranger as more threatening than non-parents in the
alone condition (p < .05). Parents in the alone condition did not estimate the stranger to
be significantly more threatening than non-parents in the alone condition, p = .14,
although the means were in the predicted direction. Likewise, parents in the alone
condition did not estimate the stranger to be significantly less threatening than parents in
the with child condition, p = .11. Finally, there was no significant difference between

parents and non-parents in the with child condition (p > .70).

3.6 Mediation Analysis

As predicted, the starkest differences in both envisioned formidability and threat
were between non-parents in the alone condition and parents in the with child condition.
To test whether envisioned physical formidability mediated the difference between these
two conditions in threat scores, we ran a bootstrapping procedure (5,000 samples), using
the INDIRECT macro for SPSS (Preacher & Hayes, 2008). First, we created a new
composite formidability variable using standardized height, size, and muscularity
estimates from the sample of non-parents in the alone condition and parents in the with
child condition (o = .55). We then entered this composite physical formidability score as
the mediating variable, non-parent alone versus parent with child condition as the
independent variable, and threat rating as the dependent variable, controlling for
differences in age, politics and education. Consistent with predictions, the direct effect of

condition on threat rating (b = 48, SE = .17, p < .01) was no longer significant with
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composite physical formidability included in the model (b = .26, SE = .17,p > .12),
whereas the indirect effect of composite physical formidability on threat remained
significant (b = .55, SE = .09, p < .001), and the bias-corrected and accelerated
confidence intervals did not overlap with zero (95% CI = [.115, .342]. In sum,
perceptions of relatively greater physical formidability fully mediated the effects of the

non-parent alone versus parent with child condition on envisioned threat.

4.0 STUDY 1 DISCUSSION

The results of Study 1 reveal that, as predicted, parents conceptualize a
hypothetical potential antagonist as larger and more muscular than do non-parents, a
pattern consistent with greater pessimism among the former regarding the relative
formidability of the foe. In contrast to the stark effects of parenthood status, the effects
of child presence do not reach statistical significance. Nevertheless, there are hints that,
consistent with the tactical liability posed by the presence of a child for whom one is
responsible, among parents and non-parents alike, imagining a child to be present may
lead participants to envision the antagonist as more formidable. Interestingly, contrary to
kin selection considerations, the latter effect does not vary as a function of relatedness to
the child, a pattern that may reflect either a) the tactical liability that any child poses to
someone responsible for them; b) the increased need to avoid danger that such
responsibility entails; or c¢) both (a) and (b). Lastly, underscoring the predicted pattern of
parental pessimism, when the categories predicted by theory to be most divergent

(parents with children versus non-parents alone) are compared, those expected to be most
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pessimistic indeed viewed the antagonist as more threatening than did those expected to
be least pessimistic, a pattern mediated by differences in the conceptualized size and

strength of the foe.

While the results from Study 1 provide initial support for the predicted effects of
parenthood — and hint at possible effects of child-presence — on assessments of relative
formidability, this study is subject to important limitations. First, even the most
evocative vignette constitutes a relatively weak stimulus compared to the inputs
employed in real life by mechanisms that calculate relative formidability. Second, Study
1 did not measure differences in own formidability between parents and non-parents. If,
for example, owing to more time for recreation, non-parents are more physically fit, or
have more time for martial arts training, than parents, this alone could potentially explain
the differences between participants in these two categories in the envisioned
formidability of the antagonist. We therefore conducted a second study designed to
address these limitations. Pursuing enhanced ecological validity, we recruited participants
on the streets of Southern California either accompanied by children or not, and asked
them to judge the bodily characteristics of a criminal depicted in a facial photograph,
while also completing measures of their ability to defend themselves from physical
assault.

As is often true, in the design of Study 2, ecological validity comes at the expense
of experimental control, as i) ethical considerations precluded varying participants’
proximity to young children accompanying them on the street, and ii) due to the highly

gendered nature of childcare in the U.S., women are far more likely than men to be
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accompanied by young children in public, hence only women were recruited. To ensure
that participants would classify the target individual as a potential antagonist, we
displayed a photo of an angry young man’s face, describing him as a criminal (see Fig. 2,
ESM); to minimize the likelihood that participants would use the researcher as a
reference point in estimating the bodily attributes of the target, all data were collected by
female research assistants. The unambiguously threatening nature of the target precluded
meaningful assessment of differences in perceived threat, hence we did not collect such
data. Lastly, to address the possibility of differences in own formidability between
parents and parents, we deployed two additional measures. First, we asked participants to
report their self-assessed ability to defend themselves from violence. Second, following
Muiioz![ 'Reyes et al. (2012), we employed handgrip strength as a proxy for upper-body

strength, a key factor in fighting ability.

5.0 STUDY 2 METHODS

5.1 Participants

117 adult women who were either alone or in the presence of one or more
children were recruited on public streets in exchange for $3 compensation. Six
participants who did not complete the study were dropped, leaving a final sample of 111
women, with a mean age of 32.3 years (SD =7.87). This sample consisted of 61 mothers
(14 of whom were alone, and 47 of whom were accompanied by children) and 50 non-

mothers (43 of whom were alone, and 7 of whom were with children). In the subsample
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of women accompanied by children, the mean child age was 2.74 years (SD = 1.83) , and
the mean number of children present was 1.33 (SD = .51). The ethnicity of the sample
was 48.6% White (Mothers: 53.7%; Non-mothers: 43.9%), 16.2% Hispanic (Mothers:
20.4%; Non-mothers: 12.3%), 14.4% Asian (Mothers: 11.1%; Non-mothers: 17.5%),
10.8% African American (Mothers: 7.4%; Non-mothers: 14.0%), and 9.9% mixed or

Other (Mothers: 7.4%; Non-mothers: 12.3%).

5.2 Materials and procedures

The study was framed as involving various forms of “visual perception and
intuition”. Following several filler / distracter measures involving visual judgment,
participants were shown a facial photograph of a target male face, displaying anger,
depicted in grayscale, and cropped to mask his bodily characteristics (see Fig. 2, ESM);
the image was described as “a convicted criminal’s mugshot”. Participants estimated the
target man’s height in feet and inches, and used the same 6-item pictorial arrays
employed in Study 1 to estimate his overall body size and muscularity. Demographic
items followed, including self-reported relationship status, annual income, education,
political orientation, and parity. Relationship status was reported using a 4-point scale (1
= No current relationships; 2 = Dating (Non-exclusively); 3 = Dating (Exclusively); 4 =
Married or Engaged). An item assessing self-perceived defensive fighting ability was
embedded within the demographic items: “Relative to other people of your gender, how
good at physical fighting would you be, if attacked?” (1= No good at all / defenseless; T

= Extremely capable / Lethal if necessary). Finally, handgrip strength was measured
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using a hydraulic dynamometer (manufacturer: Baseline). Participants were encouraged
to squeeze as hard as possible with their dominant hand. Participants repeated this grip
strength measure three times (o = .97); these values were averaged to create a grip

strength score.

Upon completion, participants were debriefed, thanked, and questioned for
suspicion about the purpose of the study. None evinced suspicion that the study

addressed parenthood.

6.0 STUDY 2 RESULTS

6.1 Preliminary analyses

Preliminary ANOV As were conducted to test for demographic differences
between mothers and non-mothers in income, politics, education, age, and relationship
status. There were no significant differences in politics (p = .10) or education (p = .83).
On average, mothers were older (M = 34.9; SD = 7.94) than non-mothers (M =29.1; SD =
6.56), F(1,109) = 16.98, p < 001,71 = .14. Mothers also reported being in significantly
more committed relationships (M = 3.62; SD = .87; median = “married or engaged”) than
non-mothers (M =2.62; SD = 1.18; median = “dating exclusively”), F(1, 109) =26 .40, p
< .001, n2 = .20. Finally, mothers reported greater household income (M = $78,644; SD
= $77,725) than non-mothers (M = $50,900; SD = $61,858), F(1, 109) =4.19, p < 05,7’

= .04. Individual differences in age, relationship status, and household income were
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therefore controlled for in all subsequent tests comparing mothers and non-mothers. In
tests comparing mothers and non-mothers, we also controlled for the presence of
children. Because only 14 of the women recruited while alone identified as mothers, and
only 7 women recruited while accompanied by children identified as non-mothers, we
were not able to test for a main effect of child presence independent of the effect of

motherhood.

A one-way ANCOVA (controlling for child presence, age, relationship status, and
household income) revealed no significant difference between mothers and non-mothers
on self-assessed fighting ability, p = .32. Likewise, a one-way ANCOVA (controlling for
child presence, age, relationship status, and household income) revealed no significant

difference between mothers and non-mothers in handgrip strength, p = .23.

6.2 Effects of motherhood on envisioned physical formidability

Composite physical formidability scores were created by averaging the
standardized estimates of height, overall size, and muscularity (o = .70). As predicted,
the estimates of the composite formidability of the target man provided by mothers (M =
27, 8D = .82) were greater than the estimates provided by non-mothers (M =-.33,SD =
.61). We assessed the unique influence of motherhood on formidability estimation by
entering motherhood status, child presence, age, relationship status, and household
income into a simultaneous linear regression. As predicted, motherhood significantly

predicted estimated formidability in the model that emerged (see Table 3). None of the
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covariates significantly predicted estimated formidability in the model. We next assessed
the influence of motherhood on individual estimations of height, size, and muscularity
with a one-way MANCOVA (controlling for child presence, age, relationship status, and
household income). There were significant effects of motherhood on all three
dimensions of formidability, although the difference in estimated size was only

marginally significant (see Table 4).

We next conducted exploratory tests, within the child-present condition, to assess
whether being the mother of one of the children present influenced formidability
estimates. Echoing the results of Study 1, in which imagining the presence of one’s own
child exerted equivalent effects to imagining the presence of an unrelated child, there
were no significant differences in estimated height, size, or muscularity related to being
the mother of a present child, ps > .60. We also assessed whether the number of children
present predicted estimated formidability within the child-present condition, finding no
such relationship, p > .99. However, within mothers in the child-present condition, a
marginally significant negative correlation was observed between the average age of the
children present and the estimated composite formidability of the target male, r(47) = -
27, p = .07. Although this correlation did not reach statistical significance, it is
consistent with the proposition that mothers are particularly sensitive to the danger that

hostile males pose to younger, more vulnerable children.

7.0 STUDY 2 DISCUSSION

25



586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

606

607

608

Study 2 replicated the core finding of Study 1: parenthood again exercised an
independent influence on the envisioned formidability of a prospective antagonist, as
mothers envisioned the angry male target as larger and more muscular than did non-
mothers. The absence of differences in either self-assessed fighting ability or handgrip
strength between mothers and non-mothers suggests that the aforementioned pattern is
unlikely to be due differences in actual formidability between the two classes of
participants. In Study 2, most of the women recruited in the presence of children in were
mothers. As a consequence, we were not able to provide a test of the mixed results from
Study 1 that had suggested that the presence of a young child — whether one’s own child
or someone else’s — might also enhance assessments of the foe’s formidability. Future
research on the unique effects of child presence on threat assessment should obtain larger

samples of non-mothers in the presence of children.

8.0 GENERAL DISCUSSION

Across two studies, we find support for our core prediction that being a parent is
associated with more pessimistic assessments of the relative formidability of a
prospective foe — parents consistently estimated the potential assailant to be more
physically formidable than did non-parents, a pattern that, when operationalized in actual
agonistic contexts, would reduce the likelihood that a parent would suffer injury due to
underestimation of a foe’s fighting capacity. Importantly, this appears to reflect a trait-
level difference between parents and non-parents, as we find this pattern in Study 1

despite not having primed participants’ status vis-a-vis parenthood (recall that
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recruitment procedures made no mention of parenthood, and demographic questions were
presented after all dependent measures had been completed), and we find this pattern in
Study 2 regardless of whether a mother’s child is present at the time of participation.
This stands in contrast to Eibach and associates’ (Eibach & Mock, 2011; also Eibach et
al., 2012) prior work on parental risk-aversion and parental distrust that finds only state-
level effects of parenthood (but see also Eibach et al., 2003). Given that both the
phenomena being investigated and the methods employed differ somewhat across the
respective studies, it is difficult to determine what is responsible for these differences.
However, theory does suggest that we should expect trait-level effects to occur. In
ancestral hunter-gatherer societies, fathers, and mothers of weaned toddlers and young
children, would have frequently been separated from their offspring during subsistence
activities, hence it would be inefficient indeed if parents failed to adaptively alter their
behavior absent reminders of their status as parents. That said, it is plausible that, via
proximate pathways such as empathy, reminders of parental status may well exaggerate
the differences between parents and non-parents. Indeed, the trends evident in Study 1
suggesting that the presence of a child might increase perceptions of the formidability of
a foe are consistent with the possibility that both trait and state processes could be
working in tandem to facilitate parental precaution. More research is needed to tease

apart the unique contributions of parenthood status and child presence.

Although the means were in the predicted directions, our two-question measure of
threat assessment in Study 1 revealed neither a stark pattern of parental distrust nor an

unambiguous exacerbating effect of child presence on distrust: statistically significant
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differences are evident only between the two conditions predicted to be poles on this
spectrum, namely non-parents alone versus parents with a child. The muted character of
these patterns may reflect limitations of our methods. First, the menacing nature of the
interaction depicted in the vignettes may have reduced variation in the perceived threat
posed by the stranger. Second, given the dramatic content of the vignettes, asking
participants to provide propositional assessments of the threat posed by the stranger
inevitably entailed demand characteristics, thereby potentially reducing endogenously-
produced differences in reactions. In contrast, judgments about the bodily attributes of
the stranger likely tapped intuitions rather than explicit propositional reasoning, making
them less subject to demand issues, and thus more reflective of endogenous differences.
Indeed, building on prior work examining implicit representations of relative
formidability, the current investigation was structured on this supposition; our probes
regarding perceived threat were an auxiliary component to the project. Against this
backdrop, we find it compelling that the significant differences in perceived threat are
nonetheless fully mediated by differences in estimated bodily attributes, suggesting that
representations of relative formidability inherently capture threat assessments that include

issues of another’s malevolent intentions.

At the broadest level, the pattern of parental pessimism in assessments of relative
formidability documented here reveals a potentially important facet to the system
generating representations of relative formidability. Such parental pessimism can be
understood as reflecting differences between parents and non-parents in the fitness costs

of injury. This is an instance of a larger class of considerations, namely the size of the
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stakes at issue in a conflict. In principle, stake size could be addressed by an entirely
different system than that responsible for assessing relative formidability. However, the
postulated function of representations of relative formidability is the facilitation of rapid
decision-making in situations of agonistic conflict. Incorporating considerations of
relative stake size into such representations is efficient, as only a single representation
need be consulted in deciding how to address the threat at hand. Parental pessimism may
therefore well be the tip of the iceberg in regard to how formidability assessment is

moderated by factors that increase the costs of defeat or injury.

Our findings should be considered preliminary, as our investigations are subject to
a number of limitations. First, there is the possibility that our participants are not
representative of parents and non-parents more broadly in the U.S. That said, it is
important to note that our findings suggest that parents, and, possibly, non-parents
accompanied by small children, will be particularly concerned when approached by a
stranger in public, with the most cautious among them declining the invitation to
participate in research. Accordingly, it is likely that the results of Study 2 understate,
rather than overstate, the core phenomena at issue, as those who most strongly evinced
the predicted patterns would have elected not to participate. Second, our exclusive use of
U.S. samples means that caution is in order in inferring the presence of species-typical
psychological mechanisms. Third, our measures of own fighting capacity — absent in
Study 1, but employed in Study 2 — are imperfect: participants’ self-reported ability to
defend themselves could be subject to impression management and/or inaccurate due to

lack of experience in the population sampled, while handgrip strength may be a poor
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proxy for somatic contributors to fighting capacity (see Fessler et al., in press [a]).
Fourth, because we employed cross-sectional designs, we cannot rule out the possibility
that self-selection is responsible for the documented differences between parents and
non-parents, as individuals who elect to become parents likely differ in many ways from
those who do not. Although we controlled for differences in gross demographic variables
and, in Study 2, found no differences in own formidability, these measures may not have
captured underlying features relevant to evaluating potentially agonistic situations. The
added decrement in fitness which injury poses for parents relative to non-parents should
scale with 1) the degree of dependency of the child, expected to be largely a function of
the child’s age, ii) the number of existing children, and iii) the level of parental
investment. Our recruitment procedures do not allow us to cleanly examine (i) and (ii);
in the interests of minimizing the invasiveness of our study (thereby maximizing
participant compliance), we did not investigate (iii). Nevertheless, all three factors are

potentially amenable to investigation.

An expanding body of research explores the psychological changes that occur
following the birth of a child. The methods employed in the two studies reported here are
readily administered; could be used in longitudinal investigations; could be employed in
small-scale societies; could be modified to vary the physical presence of children at the
time of participation; and could be enhanced through the use of both larger samples
(capturing greater variation in number and age of children) and measures probing level of
parental investment. In light of these possibilities, we look forward to further

investigations of the concepts presented here.

30



701

702

703

704

705

706

707

Acknowledgments

This work was supported by the U.S. Air Force Office of Scientific Research under

Award #FA9550-10-1-0511. We thank Stormy Needham, Anndi Daniello, Kelly Burley,

Lilit Ter-astvatsatryan, Jiwon Nam, and Katie Swinnerton for research assistance.

31



708

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

References

Abramowitz, J. S., Schwartz, S. A., & Moore, K. M. (2003). Obsessional thoughts in
postpartum females and their partners: Content, severity, and relationship with
depression. Journal of Clinical Psychology in Medical Settings, 10(3), 157-164.

(doi: 10.1023/A:1025454627242)

Allman, J., Rosin, A., Kumar, R., & Hasenstaub, A. (1998). Parenting and survival in
anthropoid primates: Caretakers live longer. Proceedings of the National Academy

of Sciences, 95(12), 6866-6869.

Blais, A.-R., & Weber, E. U. (2006). A domain-specific risk-taking (DOSPERT) scale for

adult populations. Judgment and Decision Making, 1(1), 33-47.

Bowlby, J. (1982). Attachment and loss: Attachment (Vol. 1). Basic Books (AZ).

Cameron, T. A., DeShazo, J. R., & Johnson, E. H. (2010). The effect of children on adult
demands for health-risk reductions. Journal of Health Economics, 29(3), 364-376.
(doi:10.1016/j.jhealeco.2010.02.005)

Campbell, A. (1999). Staying alive: Evolution, culture, and women's intrasexual

aggression. Behavioral and Brain Sciences, 22(02), 203-214.

32



730

731

732

733

734

735

736

737

738

739

740

741

742

743

744

745

746

747

748

749

750

Cancelliere, E. (2012). Behavioural changes in parenting female mantled howler
monkeys (Alouatta palliata). Totem: The University of Western Ontario Journal of

Anthropology, 20(1), 8.

Carré, J. M., McCormick, C. M., & Hariri, A. R. (2011). The social neuroendocrinology
of human aggression. Psychoneuroendocrinology, 36(7), 935-944.

(doi:10.1016/j.psyneuen.2011.02.001)

Carter, C. S. (2005). Attachment and bonding: A new synthesis. The MIT Press.

Chaulk, B., Johnson, P. J., & Bulcroft, R. (2003). Effects of marriage and children on

financial risk tolerance: A synthesis of family development and prospect theory.

Journal of Family and Economic Issues, 24(3), 257-279.

Daly, M., & Wilson, M. (1995). Discriminative parental solicitude and the relevance of

evolutionary models to the analysis of motivational systems. In M. Gazzaniga (Ed.),

The cognitive neurosciences (pp. 1269-1286). Cambridge, MA: MIT Press.

Drottz-Sjoberg, B.-M., & Sjoberg, L. (1990). Risk perception and worries after the

Chernobyl accident. Journal of Environmental Psychology, 10(2), 135-149.

33



751

752

753

754

755

756

757

758

759

760

761

762

763

764

765

766

767

768

769

770

771

Duguid, M. M., & Goncalo, J. A. (2012). Living large: The powerful overestimate their
own height. Psychological Science, 23(1), 36-40. (doi:

10.1177/0956797611422915)

Eibach, R. P., Libby, L. K., & Ehrlinger, J. (2012). Unrecognized changes in the self
contribute to exaggerated judgments of external decline. Basic and Applied Social

Psychology, 34(3), 193-203. (doi: 10.1080/01973533.2012.674416)

Eibach, R. P., Libby, L. K., & Gilovich, T. D. (2003). When change in the self is
mistaken for change in the world. Journal of Personality and Social Psychology,

84(5),917-931. (doi: 10.1037/0022-3514.84.5.917)

Eibach, R. P., & Mock, S. E. (2011). The vigilant parent: Parental role salience affects
parents' risk perceptions, risk-aversion, and trust in strangers. Journal of

Experimental Social Psychology,47(3),694-697. (doi:10.1016/j.jesp.2010.12.009)

Feldman, R., Gordon, I., Schneiderman, 1., Weisman, O., & Zagoory-Sharon, O. (2010).
Natural variations in maternal and paternal care are associated with systematic

changes in oxytocin following parent—infant contact. Psychoneuroendocrinology,

35(8), 1133-1141. (doi: 10.1016/j.psyneuen.2010.01.013)

34



772

773

774

775

776

777

778

779

780

781

782

783

784

785

786

787

788

789

790

791

792

793

794

Fessler, D. M. T., & Holbrook, C. (2013a). Friends shrink foes: The presence of
comrades decreases the envisioned physical formidability of an opponent.

Psychological Science, 24(5), 797-802. (doi: 10.1177/0956797612461508)

Fessler, D. M. T., & Holbrook, C. (2013b). Bound to lose: Physical incapacitation
increases the conceptualized dimensions of an antagonist. PLoS ONE, §(8),

€71306. (doi:10.1371/journal .pone.0071306)

Fessler, D. M. T., Holbrook, C., & Gervais, M. (in press [a]). Men's physical strength
influences perceptions of prospective foes in two disparate societies. Human

Nature.

Fessler, D. M. T., Tiokhin, L., Holbrook, C., Gervais, M., & Snyder, J. K. (in press [b]).
Foundations of the Crazy Bastard Hypothesis: Nonviolent physical risk-taking

enhances perceived formidability. Evolution and Human Behavior.

Fessler, D. M. T., Holbrook, C., & Snyder, J. K. (2012). Weapons make the man (larger):
Formidability is represented as size and strength in humans. PloS ONE, 7(4),

€32751. (doi:10.1371/journal .pone.0032751)

Fischer, D., & Hills, T. T. (2012). The baby effect and young male syndrome: social
influences on cooperative risk-taking in women and men. Evolution and Human

Behavior, 33(5), 530-536. (doi:10.1016/j.evolhumbehav.2012.01.006)

35



795

796

797

798

799

800

801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

Galperin, A., & Haselton, M. G. (in press). Error management and the evolution of
cognitive bias. In J. P. Forgas, K. Fiedler, & C. Sedikedes (Eds.), Social thinking

and interpersonal behavior. New York: Psychology Press.

Ganem, N. M., & Agnew, R. (2007). Parenthood and adult criminal offending: The
importance of relationship quality. Journal of Criminal Justice, 35(6), 630-643.

(doi:10.1016/j.jcrimjus.2007.09.008)

Garfield, C. F., Isacco, A., & Bartlo, W. D. (2010). Men's health and fatherhood in the
urban Midwestern United States. International Journal of Men's Health, 9(3), 161-

174.

Gettler, L. T., McDade, T. W., Feranil, A. B., & Kuzawa, C. W. (2011). Longitudinal
evidence that fatherhood decreases testosterone in human males. Proceedings of the
National Academy of Sciences, 108(39), 16194-16199. (doi:

10.1073/pnas.1105403108)

Giordano, P. C., Seffrin, P. M., Manning, W. D., & Longmore, M. A. (2011). Parenthood

and crime: The role of wantedness, relationships with partners, and ses. Journal of

Criminal Justice, 39(5), 405-416. (doi:10.1016/j.jcrimjus.2011.05.006)

36



817

818

819

820

821

822

823

824

825

826

827

828

829

830

831

832

833

834

835

836

837

838

Glocker, M. L., Langleben, D. D., Ruparel, K., Loughead, J. W., Gur, R. C., & Sachser,
N. (2009). Baby schema in infant faces induces cuteness perception and motivation
for caretaking in adults. Ethology, 115(3),257-263. (doi: 10.1111/j.1439-

0310.2008.01603 .x)

Gray, P. B., & Campbell, B. C. (2009). Human male testosterone, pair bonding and
fatherhood. In P. B. Gray & P. T. Ellison (Eds.), Endocrinology of social

relationships (pp. 270-293). Cambridge, MA: Harvard University Press.

Hahn-Holbrook, J., Holbrook, C., & Bering, J. (2010). Snakes, spiders, strangers: How
the evolved fear of strangers may misdirect efforts to protect children from harm. In
J. M. Lampinen & K. Sexton-Radek (Eds.), Protecting Children from Violence:

Evidence-Based Interventions (pp. 263-289). Psychology Press.

Hahn-Holbrook, J., Holbrook, C., & Haselton, M. (2011). Parental precaution: Adaptive
ends and neurobiological means. Neuroscience and Biobehavioral Reviews, 35,

1052-1066.

Hahn-Holbrook, J., Holt-Lunstad, J., Holbrook, C., Coyne, S. M., & Lawson, E. T.

(2011). Maternal defense breast feeding increases aggression by reducing stress.

Psychological Science, 22(10), 1288-1295. (doi: 10.1177/0956797611420729)

37



839

840

841

842

843

844

845

846

847

848

849

850

851

852

853

854

855

856

857

858

859

860

861

Holbrook, C., & Fessler, D. M. T. (2013). Sizing up the threat: The envisioned physical
formidability of terrorists tracks their leaders’ failures and successes. Cognition,

127(1),46-56. (doi: 10.1016/j.cognition.2012.12.002)

Holbrook, C., Fessler, D. M. T., & Navarrete, C. D. (n.d.). Racial stereotypes moderate
whether conceptualized size and strength mediate perceived aggressiveness or

status. Manuscript in preparation,.

Hurtado, A. M., & Hill, K. R. (1992). Paternal effect on offspring survivorship among
Ache and Hiwi hunter-gatherers: Implications for modeling pair-bond stability. In
B. S. Hewlett (Ed.), Father-child relations: Cultural and biosocial contexts (pp. 31-

55). New York: Aldine de Gruyter.

Kaplan, H., Lancaster, J., & Robson, A. (2003). Embodied capital and the evolutionary
economics of the human life span. Population and Development Review, 29, 152-

182.

Kuzawa, C. W, Gettler, L. T., Huang, Y .-y., & McDade, T. W. (2010). Mothers have
lower testosterone than non-mothers: Evidence from the Philippines. Hormones and

Behavior, 57(4), 441-447. (doi1:10.1016/j.yhbeh.2010.01.014)

Maestripieri, D. (1992). Functional aspects of maternal aggression in mammals.

Canadian Journal of Zoology, 70(6), 1069-1077.

38



862

863

864

865

866

867

868

869

870

871

872

873

874

875

876

877

878

879

880

881

882

883

Milner, A. D., & Goodale, M. A. (2008). Two visual systems re-viewed.

Neuropsychologia, 46(3), 774-785. (doi:10.1016/j.neuropsychologia.2007.10.005)

Muioz[1Reyes, J. A., Gil[JBurmann, C., Fink, B., & Turiegano, E. (2012). Physical
strength, fighting ability, and aggressiveness in adolescents. American Journal of

Human Biology, 24(5),611-617. (doi: 10.1002/ajhb.22281)

Nunnally, J. (1978). Psychometric theory (2nd ed.). New York: McGraw-Hill.

Parmigiani, S., Palanza, P., Rodgers, J., & Ferrari, P. F. (1999). Selection, evolution of
behavior and animal models in behavioral neuroscience. Neuroscience and

biobehavioral reviews, 23(7), 957-970.

Parsons, C. E., Young, K. S., Kumari, N., Stein, A., & Kringelbach, M. L. (2011). The
motivational salience of infant faces is similar for men and women. PloS one, 6(5),

€20632. (doi:10.1371/journal .pone.0020632)

Petralia, S. M., & Gallup, G. G., Jr. (2002). Effects of a sexual assault scenario on
handgrip strength across the menstrual cycle. Evolution & Human Behavior, 23(1),

3-10.

39



884

885

886

887

888

889

890

891

892

893

894

895

896

897

898

899

900

901

902

903

904

Robinson, J. P., Wrightsman, L. S., & Andrews, F. M. (Eds.). (1991). Measures of

personality and social psychological attitudes. San Diego: Academic Press.

Scelza, B. A. (2010). Fathers' presence speeds the social and reproductive careers of sons.

Current Anthropology, 51(2),295-303. (doi:10.1086/ 651051)

Stanton, S.J., Liening, S. H., & Schultheiss, O. C. (2011). Testosterone is positively
associated with risk taking in the lowa Gambling Task. Hormones and behavior,

59(2), 252-256. (do0i:10.1016/j.yhbeh.2010.12.003)

van Schaik, C. P., & Janson, C. H. (Eds.). (2000). Infanticide by males and its

implications. New York: Cambridge University Press.

Wang, X. T., Kruger, D.J., & Wilke, A. (2009). Life history variables and risk-taking
propensity. Evolution and Human Behavior, 30(2), 77-84.

(doi:10.1016/j.evolhumbehav.2008.09.006)

Yap, A.J.,Mason, M. F., & Ames, D. R. (2013). The powerful size others down: The

link between power and estimates of others’ size, 49(3), 591-594. Journal of

Experimental Social Psychology. (doi: 10.1016/j.jesp.2012.10.003)

40



905

906

907

908
909

Yildirim, B. O., & Derksen, J.J. L. (2012). A review on the relationship between
testosterone and life-course persistent antisocial behavior. Psychiatry research,

200(2-3),984-1010.

41



910

911

912

913

914

915

916

Figure Legends

Fig. 1 Judgments of the stranger’s composite physical formidability (standardized scores)

by parenthood status.

Fig. 2 Judgments of the stranger’s composite physical formidability (standardized scores)

by parenthood status and child-presence condition.
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Table 1

Table 1. Mean estimated height, size, muscularity, and threat by parenthood status

Non-parents Parents
(N=154) (N =455)
M SD M SD F p
Height 72.88 3.31 73.80  4.02 6.03 .014
Size 4.68 .84 4.81 .82 2.16  .143
Muscularity 2.53 1.02 297 128 1520 .001
Threat 4.84 1.20 4.93 1.31 1.84 176

Note. Estimated heights are in inches.



Table 2

Table 2. Mean estimated height, size, muscularity, and threat by child-presence condition

Non-parent Non-parent Parent Parent
alone with child alone with child
(N = 69) (N = 85) (N = 166) (N =289)
M SD M SD M SD M SD
Height 71.68*  3.87 73.86>¢ 2.39 73.17° 4.12 74.16° 3.92
Size 4.73% 86 4.65 83 4.80° 83 4.81% 82
Muscularity 2.46 98 2.59%  1.06 2.89° 1.4 3.01° 131
Threat 4.64*° 131 5.00°  1.09 481*° 133 5.00°  1.29

Note. Means with different superscripts are significantly different with alpha at .05. Estimated

heights are in inches.



Table 3

Table 3. Linear regression of motherhood and covariates on estimated physical formidability

B SE Beta )4
Motherhood .565 204 357 .007
Child Presence 114 182 .072 533
Age -.016 .010 -.156 114
Relationship Status .058 .069 .083 408
Household Income .000 .000 -.025 786

N=111



Table 4

Table 4. Mean estimated height, size, and muscularity, by motherhood condition (Study 2)

Non-mother Mother
(N=150) (N=61)
M SD M SD F p
Height 68.91 2.07 70.48 3.06 4.80 031
Size 3.43 .92 4.08 1.12 3.92 .050
Muscularity 2.32 .89 3.07 1.28 5.04 027

Note. Estimated heights are in inches. Significance tests controlled for individual differences
between mothers and non-mothers in child presence, age, relationship status, and household

income.
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Stimuli employed in Study 1
Participants were asked to read a single vignette (modified from Petralia & Gallup, 2002) that
varied in the details across condition. Versions were as follows:

Imagine that you and your child have just spent the evening visiting a friend who
is in the hospital with a broken leg. As the two of you leave the building, you
realize that it is much later than you thought and that the area is now deserted.
You zip up your jacket in the cold, and make sure that your child is bundled up as
well. It is a long walk out to your car on the far end of a parking lot, which is on
the other side of a small wooded area. On this dark night, not even the dim glow
of the outside lights seems to illuminate the dark parking lot. You look up to the
sky to see where the moon is, but you realize the sky is clouded over and no moon
can be seen. “No wonder it’s so dark tonight,” you think as you and your child
begin the trek to your car.

It’s late and you’re tired, so without thinking you lead your child on a
shortcut through the pine trees that stand between you and the parking lot. In the
shadow of the trees, you must help your child to avoid tripping on the large
tangled roots along the woodland ground. Suddenly, you hear a noise, perhaps
another footstep, but in the darkness you can’t discern what it is. A chilling gust
of wind strikes and causes you to tighten your coat and quicken your step. You
hear something else. What was that? Was it a noise or just the wind?

The two of you make it through the trees. You don’t like walking alone
with your child this late at night and you’re glad to have the darkness of the pine
trees behind you. Now the parking lot is just ahead. As the wind picks up, you
hear another noise and look back. You see the silhouette of a man emerging from
the pine trees and the sight of him startles you. Again, you quicken your pace,
pulling your child by the hand.

At the edge of the vacant parking lot, you pause and look for your car.
You see the car a short distance away, parked between two of the few remaining
vehicles—a beat-up old pick-up truck and one of those family vans. Happy with
the sight of your car, you reach into your pants pocket for your keys and find that
they are not there. As you begin to feel around for them in your back pockets, you
notice that strange man again, now walking behind you. This time he appears to
be headed directly towards you and your child. Walking quickly, you reach your
car. You now feel the approaching man’s eyes upon you and frantically search for
your keys in your jacket pocket. Finally, your fingers make contact with your



keys and you pull them out of your jacket. As you fumble to unlock the car, you
feel the man’s cold hand on your shoulder . . .

The references to a child were omitted in the “alone” conditions. In the “unrelated child”
conditions, the following explanatory passage was added to the beginning:
Imagine that a new neighbor from down the street, whom you've only spoken to a
few times, has broken her leg and is currently in the hospital. She hasn't met too
many people in the area yet, so as a favor she asked you to bring her 4-year-old

child by the hospital to visit her for a few minutes, then drop the child off with
one of your neighbor's relatives.

Dependent measure arrays employed in Studies 1 and 2

Fig. 1 Image arrays were used to estimate size (top) and muscularity (bottom). The muscularity

array was modified from Frederick and Peplau (2007).



Procedural Note

In Study 1, for logistical reasons, data collection for the “parents with own child” and “non-

parents alone” conditions opened one week prior to data collection for the other conditions.

Stimulus employed in Study 2

Fig. 2 Participants in Study 2 estimated the physical characteristics of this individual. The
cropped face photo was framed as a “convicted criminal’s mugshot”; in reality, the image was

modified from the Radboud Faces Database (Langner et al. 2010).
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