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Those with better reputations often obtain more resources than those with
poorer reputations. Consequently, gossip might be an evolved strategy to
compete for valuable and scarce material and social resources. Influenced
by models of non-human primate competition, we test the hypotheses that
gossip: (i) targets aspects of reputation relevant to the domain in which
the competition is occurring, (ii) increases when contested resources are
more valuable, and (iii) increases when resources are scarcer. We then test
hypotheses derived from informational warfare theory, which proposes
that coalitions strategically collect, analyse and disseminate gossip. Specifically, we test whether: (iv) coalitions deter negative gossip, and (v)
whether they increase expectations of reputational harm to competitors.
Using experimental methods in a Mechanical Turk sample (n = 600), and
survey and ego network analysis methods in a sample of California sorority
women (n = 74), we found that gossip content is specific to the context of the
competition; that more valuable and scarcer resources cause gossip, particularly negative gossip, to intensify; and that allies deter negative gossip and
increase expectations of reputational harm to an adversary. These results
support social competition theories of gossip.
This article is part of the theme issue ‘The language of cooperation:
reputation and honest signalling’.
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1. Introduction

Electronic supplementary material is available
online at https://doi.org/10.6084/m9.figshare.
c.5599834.

In many social species, including primates, increased resource competition
among group members is a substantial cost of group living [1]. In non-human
female primates, for example, agonistic behaviour is more common when food
is available versus not, when foods are more contestable and when group sizes
are larger (for review and meta-analysis of data from 44 primate species, see
[2]). Wheeler et al. [2] found that the average rate of agonistic interactions
among female primates is 0.61 h−1.
Humans, too, physically contest material and social resources within groups
(e.g. [3]). They also obtain contested group resources via their reputations; in
other words, they increase and defend access to group resources, including
food, mates and care, by increasing and defending their reputations relative
to competitors. As in other species, human reputations can involve fighting
ability [4–6], but human reputations are often based on demonstrated abilities
for providing benefits to group members [4,7–11; see appendix N for proof
of acceptance]; success in undertaking risky behaviours, i.e. ‘showing off’ or
‘costly signalling’ [12–14]; and engaging in reciprocal altruism [15,16].
Reputations can be substantially impacted by the transfer of information
about the actions and abilities of others. ‘Gossip’ is a construct that encapsulates
behaviours related to the transfer of information about peoples’ actions and
abilities. Dores Cruz et al. [17] systematically evaluated definitions of gossip
in the scientific literature, finding strong agreement that it involves ‘a sender
communicating to a receiver about a target who is absent or unaware of the
© 2021 The Author(s) Published by the Royal Society. All rights reserved.
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Among many non-human animals, both males and females
form within-group coalitions and alliances to improve defence
and acquisition of valuable, scarce resources [39,40]. In particular, coalitions help males and females to increase, and
especially maintain, social rank, which is a strong determinant
of access to resources [40]. Evolutionary social scientists have
similarly argued that coalitions and alliances can substantially
enhance coalition members’ abilities to physically defend and
acquire valuable resources like mates, food and territory
[5,41–46]. In humans, coalitional psychology has been linked
to an evolutionary history of warfare, an overwhelmingly
male activity [5,47–51]. Studies have indeed shown a male
bias in coalitional psychology (e.g. [42,52,53]).
Evolutionary accounts of coalitional relationships among
human females, however, presume that they do not function
for aggressive competition over resources. Smuts [54], for
example, emphasizes the role of female relationships in

(i) Informational warfare theory
Informational warfare theory proposes that coalitions
enhance informational competencies in reputational contests
[11,23,28,57,58]. Collecting, analysing and disseminating
information about the flaws and misdeeds of others can be
difficult because opportunities to observe flaws and misdeeds
may be infrequent; because people tend to conceal negative
information about themselves, their allies and their kin;
because the significance of certain pieces of information
might not be immediately clear without additional contextual
information and analysis; or because delivering information
could require key social network links to a particular recipient. Members of one’s coalition supply more eyes and ears
for collecting information about the flaws and misdeeds of
competitors, more cognitive power for synthesizing, contextualizing and analysing this information, and more routes
for disseminating it (see [23,28] for a detailed discussion).
If coalitions indeed improve the collection, analysis and
dissemination of reputation-relevant information, then the
evolved psychology of reputational competition should be
sensitive to the quality of one’s own coalition and that of
one’s competitors: those with close, strong, high-quality
coalitions are more formidable in reputational contests than
those with low-quality coalitions. The studies presented here
aim to test our hypothesis that coalitions enhance not just
physical formidability, but also reputational formidability,
including that among women.

2. Present studies
We conducted two studies in two adult populations using
vignette experimental and survey methods. Rather than reporting on the gossip of others or recalling when they gossiped, the
participants themselves gossip about a fictional character
(study 1) or report their perception that negative gossip will
spread (study 2). Our randomized experimental design in
study 1 allows us to determine if theoretically relevant factors
cause changes in gossip by adults.
According to results on physical competition in nonhuman animals, the higher value and more limited a resource
is, the more competition there should be for that resource ([2],
and references therein). According to informational warfare
theory, allies should deter negative gossip and increase one’s
ability to harm competitors with gossip. If gossip is used strategically to increase access to contested resources, participants
in study 1 should: (i) transmit gossip that is specific to the
domain of the competition (e.g. competition over food might
inspire negative gossip about previous food sharing but not
necessarily negative gossip about fertility), transmit more
negative gossip and less positive gossip about a competitor
when the competed-for resource is (ii) valuable and (iii)
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(a) Coalitional aggression

defending against male aggression. Rodseth et al. [55, p. 232]
conclude that women’s relationships ‘seem to be characterized
by high degrees of noninterference mutualism, i.e. cooperation
that does not impose a cost on any third party’. Taylor et al.’s
[56] influential ‘tend and befriend’ model of relationships
among women spotlights the mutual nurturing, caring and
emotional support that are apparent in female relationships.
These accounts suggest that, unlike non-human primates of
both sexes and human males, women and girls do not regularly form alliances or coalitions to physically contest resources.
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content’ [17, p. 24]. In addition, many definitions included a
valence dimension (that gossip can be positive or negative),
and an (in)formality dimension (gossip is informal rather
than formal communication). Our operationalization of gossip
in this study satisfies these four criteria, but also includes a
fifth: that the gossip is true (in the real world, we do not
claim that all gossip is true but instead that there are psychological mechanisms to evaluate cues of gossip veracity; [18]). We
and many others argue that gossip is not a trivial pastime but
rather an important social strategy.
One group of theoretical approaches to gossip, which we
term ‘social competition’ theories, emphasize gossip as a
means of manipulating reputations to the benefit of oneself,
one’s kin and one’s allies (e.g. [19,20]). Corroborating this
strategic, competitive view of gossip, non-physical forms of
aggression, such as gossiping and ostracism, are common in
both sexes and all age groups. Evolutionary approaches to
this ‘indirect’ aggression posit that it functions to increase
access to resources and mates by harming competitors’
reputations or by excluding competitors from the group (e.g.
[21–23]; see also [24,25]). Gossip about negative deeds and
qualities will decrease a target’s reputation, thus decreasing a
target’s access to group resources—with the effect of increasing
one’s own access to those resources. For discussions of these
and other approaches to gossip in evolutionary perspective,
see [11,24,26–35].
Most research on indirect aggression has involved either
direct observation (of, e.g. children’s playground behaviour),
reports by teachers and peers, or self-reports [36]. It has
focused on children and adolescents, though more recent
research has involved adults (e.g. [37,38]). Observational
studies of real-world behaviour are invaluable, but indirect
aggression is hard to observe, patterns in children might
differ from those in adults, self-reports can be self-serving
and the causal roles of factors thought to intensify indirect
aggression are difficult to establish. We have hypothesized
that the factors which intensify physical competition among
non-human animals should also intensify indirect aggression
in women and men [11,23,28], specifically, that resource value
and scarcity should intensify indirect aggression. Using
randomized, experimental methods, we aim to test our
hypothesis that competition for valuable and scarce resources
causes an increase in indirect aggression in adults.

Table 1. Categories and female examples of the 40 gossip statements to be rated in phase I. (Each gossip statement had a matched positive and negative
version. See the electronic supplementary material, table S1 for the complete list of gossip statements.)
family domain (10 original, 7 after screening)

example: ‘Elizabeth is enthusiastic with customers at work’
example: ‘Elizabeth is unenthusiastic with customers at work’

example: ‘Elizabeth loves her siblings’
example: ‘Elizabeth hates her siblings’

scarce, and (iv) gossip less negatively about a competitor who
has a strategically situated ally or allies. Participants in study 2
with high-quality real-world coalitions versus those with lowquality coalitions should anticipate greater reputational harm
to a fictional adversary.
Our studies involve participants recruited from Mechanical
Turk (MTurk; study 1) and a sorority in southern California
(study 2). About 25% of the MTurk sample was from outside
the USA, and the sample as a whole had a wide range of ages
and occupations. Although the United States (US) is Western,
educated, industrialized, rich and democratic (WEIRD; [59]),
our MTurk sample was considerably more diverse than most
US college samples. There is ongoing research on the quality
of data from MTurk versus other samples, with most studies
finding that data from MTurk data are equivalent or superior
in quality to those collected from other popular sources (briefly
reviewed in [60]). Chmielewski & Kucker [60], however, found
evidence that MTurk data quality decreased markedly around
the summer of 2018. Our MTurk data were collected in 2008;
however, shortly after MTurk was launched in 2005.
A California college sorority might seem to be an exceptionally WEIRD institution, and in one sense, it is: participants in
our study were definitely Western, educated and generally
came from middle- and upper-income families (mean parental
income was $105 K). The sorority setting, though, is not so unusual. The same-sex peer groups are common across cultures,
although more so for boys than girls. In their cross-cultural
study of adolescence, Schlegel & Barry [61] found that peer
groups were often named (i.e. formalized to some degree),
although this was more common for male than female
groups. For adolescent boys, the peer group was more important than the family in two-thirds of cultures, and in one-third,
the family was more important, whereas for adolescent girls,
these figures were reversed. Although not universal, separate
adolescent dormitories for one sex or the other are (or were)
widespread among traditional peoples of Africa, southern
Asia and the Pacific. US college fraternities and sororities fall
on the more formal end of a spectrum of adolescent peer
groups that occur in a wide range of cultures.

3. Study 1: do competitive domain, resource
value, resource scarcity and allies affect
gossip?
Study 1 was a vignette-based experimental study with two
phases. In each phase, participants were recruited from
MTurk using identical procedures. The survey was titled
‘5-minute survey’, and the description was ‘Read a short scenario and then answer questions about it’. Participants were
paid $1.00 for completions. We did not impose any

qualification or other restrictions on participation other than
an age of 18 years or older. We did not employ any attention
checks or exclude participants who completed the survey
and met the age requirement.
Participants first read a scenario about a target individual
in either a work (non-kin) or family (kin) context. Participants
then read several negative and positive gossip statements
about the target, and indicated how likely they would be
to tell each statement to another person. In other words,
participants could ‘gossip’ about the target.

(a) Phase I: stimuli screening
We first needed to establish the validity of the gossip statements that would be used to test our hypotheses in phase
II. In order to avoid potential confounds with, e.g. mating
psychology, participants read scenarios with same-sexed targets. Female participants read about a female target named
Elizabeth, and males read about a male target named Dave.
These are the female versions of the stimuli:
— office scenario: imagine you work in an office with about
10 co-workers, half men and half women. Your office is
one division of a company that has done well in the last
year. Elizabeth is one of your co-workers. Your desk is
next to Elizabeth’s, so you know more about her than
most other people in the company know; and
— family scenario: imagine you have an elderly aunt and 10
cousins. One of your cousins is named Elizabeth.
Although you are not close to her, Elizabeth lives in
your neighbourhood, so you know more about her than
most other family members know.
We created 10 work-related and 10 family-related gossip
statements about the target in the scenario. Each statement
had a negative version and a positive version, for a total of
40 statements. See table 1 for examples, and the electronic
supplementary material, table S1 for the complete list of
gossip statements and their mean ratings.
We then recruited n = 130 participants from MTurk. Ages
ranged from 18 to 62 years (M = 33 years), with 87 women
and 43 men. Approximately 77% were US nationals. Participants were randomized into the office scenario (n = 65) or
family scenario (n = 65). Participants were then randomly
assigned either the positive or negative version of each
gossip statement (20 statements per participant). After reading the scenario, participants rated whether each gossip
statement reflected negatively or positively on the target on
a Likert scale (1, reflects very negatively on the competitor;
5, neutral; 9, reflects very positively on the competitor).
For all gossip statements, the mean rating for the positive
version was greater than or equal to 5 (M = 7, s.d. = 0.73,
range: 5–8.1), and the mean rating for the negative version
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positive statements
matched negative

work domain (10 original statements, 9 after screening)

3

n

scenario

promotions

resource

ally location

allies

hypotheses

1
2

67
67

ofﬁce
ofﬁce

1
1

small
large

neighbourhood
neighbourhood

1
1

resource size
resource size, scarcity, allies

3
4

68
67

ofﬁce
ofﬁce

1
1

large
large

neighbourhood
ofﬁce

2
1

allies
allies, ally versus no ally

5

67

ofﬁce

1

large

ofﬁce

2

allies

6
7

68
66

ofﬁce
ofﬁce

3
5

large
large

neighbourhood
neighbourhood

1
1

scarcity
scarcity

8
9

64
66

ofﬁce
family

1

large
large

0
0

domain speciﬁcity, ally versus no ally
domain speciﬁcity

was less than 5 (M = 3.3, s.d. = 0.67, range: 1.8–4.7), confirming
that, on average, positive statements were seen as positive, and
negative statements as negative. When examined in the context
of the family scenario, however, both positive and negative versions of one statement (Elizabeth goes out to bars one night a
month versus Elizabeth goes out to bars every Friday and
Saturday night) were seen as negative, so we did not use this
statement in phase II.
In addition, we required that positive and negative versions
of work-specific gossip statements reflected more positively or
negatively on workers than family members, and that positive
and negative versions of family-specific gossip statements
reflected more positively or negatively on family members
than workers. Two statements failed this test, so the positive
and negative versions were omitted from analyses in phase II
of this study.
One additional pair of statements, regarding good taste in
art and literature, was, in both positive and negative forms,
slightly more important for co-workers than family members,
although we had predicted the opposite. However, the family
scenario in phase II involved inheritance of a valuable painting, so instead of deleting this statement, we retained it as a
separate variable.

Participants first read a short vignette about Elizabeth
(Dave) that described her (him) as a competitor for a valuable
resource, which in the office scenario involved competition
over a promotion, and in the family scenario involved competition over a valuable painting (female versions only):
— office scenario: imagine you work in an office with about
10 co-workers, half men and half women. Your office is one
division of a company that has done well in the last year.
The company has authorized your office supervisor to promote one person in the office, and you are a candidate. The
promotion comes with a large pay raise. Elizabeth, a coworker, is also a candidate for promotion. Your desk is
next to Elizabeth’s, so you know more about her than
most other people in the company know; and
— family scenario: imagine you have an elderly aunt who
owns a very valuable painting. You have loved this painting since you were a child. Your aunt is moving into a
retirement community, and she has said that she intends
to give the painting to one of her 10 nieces and nephews.
Elizabeth, one of your cousins, thinks she deserves the
painting. Although you are not close to her, Elizabeth
lives in your neighbourhood, so you know more about
her than most other family members know.

(b) Phase II: methods and predictions
To test our predictions, we recruited a new sample from MTurk
(n = 609). The final survey was received 5 days after posting.
After providing demographic information, nine participants
did not answer any questions and were removed from the
data, leaving n=600 participants. To test predictions, we randomized participants into nine different conditions in a
standard factorial design (but not full factorial), with each condition involving a manipulated version of the vignettes used
in phase I (manipulations are described below). We wrote
custom software that assigned the participants to different conditions on a rotating basis (so that, e.g. experiment or condition
would not be confounded with time of day or day of week).
Each participant provided data for only one condition, and
tests were between-subjects. The software randomized the
presentation order of stimuli. There were about 66–67 participants per condition (see table 2). The sample was femalebiased, with 69% female and 31% male. Ages ranged from 18
to 89 years, M = 34 years, s.d. = 11 years. Roughly 75% of our
participants were US nationals and 25% were not.

Participants then read gossip statements from phase I
about Elizabeth (Dave) in a random sequence, with random
assignment to either the negative or positive version of
each statement. These statements were described as known
to be true. We then asked participants to ‘gossip’ about her
(him) by rating their likelihood of transmitting each gossip
statement to another person in the [office/family] using a
nine-point Likert scale (1, very unlikely to tell; 5, might tell;
9, very likely to tell).
We computed the positive and negative gossip scores
separately for office-related and family-related gossip, for a
total of four scores: positive office gossip score, negative office
gossip score, positive family gossip score and negative family
gossip score. For all scores, higher values indicated a greater
likelihood of transmitting the gossip. In both vignette
conditions, participants reported significantly more officerelated gossip than family-related gossip. We addressed this
problem by converting each of our four gossip scores to
Z-scores. The outcome variables were thus participants’
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Table 2. Experimental conditions in study 1, phase II. (Sample sizes, values of manipulated variables and tested hypotheses for each of the nine conditions.
Each participant was randomized into one of these conditions.)
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If gossip functions to reduce a competitor’s reputation, and
thus their access to contestable resources, then the gossip content should target dimensions of reputation most relevant to
the particular competitive social context. We predicted that in
the office condition, participants would relay more officerelevant gossip than they did in the family scenario, and in
the family condition, they would rely more family-relevant
gossip than they would in the office scenario.
To test this hypothesis, 64 participants read the office scenario and 66 read the family scenario. We then fitted a linear
model of the likelihood of transmitting gossip as a function
of the two domains of gossip (family and work), the two valences
(positive gossip and negative gossip) and the two gossip
scenarios (family versus office), and their interactions.
Because negative gossip is hypothesized to be a competitive
strategy, and because both scenarios involved competition
over a valuable resource (a promotion and valuable artwork),
we also predicted a more substantial shift in negative gossip
scores relative to positive gossip scores for statements whose

mean
(s.d.)

n

range

130

18–62

33 (11)

age (years)
positive ofﬁce gossip score

600
599

18–89
1–9

34 (11)
5.6 (2)

negative ofﬁce gossip score
positive family gossip score

599
597

1–9
1–9

5.6 (1.9)
3.7 (1.9)

negative family gossip score

597

1–9

3.4 (1.9)

good taste gossip score
bad taste gossip score

325
275

1–9
1–9

5.1 (2.4)
3 (2.2)

perceived friendliness of
competitor

600

1–9

5.8 (1.6)

perceived aggressiveness of

599

1–9

4.6 (2)

competitor
likelihood that competitor

600

1–9

3 (2)

74
74

18–23
12–80

20.4 (1.2)
45 (14)

participant’s closeness to
four sorority friends

74

17–40

32 (4.6)

closeness among the four
sorority friends

74

13–59

39 (9.9)

variable
study 1, phase I
age (years)
study 1, phase II

would physically attack
study 2
age (years)
likelihood that competitor’s
reputation would suffer

content matched their competitive environment. To test this
hypothesis, we first created a binary match variable to indicate
if the gossip type matched the scenario (family gossip in the
family scenario and work gossip in the office scenario) or mismatched (family gossip in the office scenario and work gossip
in the family scenario). We then fit a linear model of likelihood
to transmit gossip as a function of match, valence and their
interaction.
Finally, because the dispute in the family scenario
involved inheritance of a valuable painting, we also explored
if, for the gossip statement involving taste in art and literature, there would be a greater tendency to relate negative
gossip, and a reduced tendency to relate positive gossip, in
the family versus office scenario (because the family scenario
involved the disposition of a valuable painting).

(ii) Prediction 1 results: gossip is domain-specific
As predicted, gossip scores were substantially family-biased in
the family scenario and office-biased in the office scenario (see
figure 1 and the electronic supplementary material, table S2).
The effect size (Cohen’s d) for the increase in family gossip in
the family condition versus the office condition was d = 1.1,

5
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(i) Prediction 1 methods: competitive gossip is domain-specific

Table 3. Summary statistics for study 1 phases I and II, and study 2. (All
values are reported on the original scale (values were converted to Z-scores
for all analyses).)
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mean tendency to relay the four types of gossip statements
about Elizabeth (Dave) to another person, in Z-score units.
Some analyses required data in ‘long’ format, with one
row per gossip type per participant (i.e. four rows per participant). In this version of the data, there was a gossip Z-score
outcome variable, a binary valence variable to indicate positive or negative gossip, a binary domain variable to indicate
if the gossip was in the office or family domain and a
binary scenario variable to indicate if the participant was
randomized into the office or family vignette condition.
To maximize power in experimental designs, it is important
to control for extraneous sources of variation [62]. Our prior
experience with vignette studies of gossip indicated that the perceived friendliness and aggressiveness of the gossip target were
strongly correlated with a tendency to report positive and negative gossip about them, respectively. In addition, these factors
were potential confounds in our tests of the effects of allies on
negative and positive gossip (because having a friend could
change perceived friendliness or aggressiveness). We, therefore,
included two items in our survey assessing the perceived friendliness and aggressiveness of Elizabeth (Dave) to use as controls in
our linear models. Friendliness and aggressiveness had only a
small, though significant, degree of correlation (r = −0.11, p =
0.007), indicating these were largely independent dimensions
of the competitor. For testing the protective effect of a friend
against gossip, we included a measure of the physical threat
posed by the competitor as a control variable in that condition
as well. The three control variables were converted to Z-scores
prior to inclusion in regression models. As a sensitivity analysis,
we also fitted versions of all linear models without these controls (see the electronic supplementary material).
If a prediction was not supported, we conducted exploratory analyses to determine if the outcome depended on the
age or sex of participants. All statistical analyses were performed using R version 3.6.3 (29 February 2020) [63]. We
tested our predictions using either t-tests or linear regression
models. For analyses of data in long format, we fitted linear
mixed effects models using the lme4 package [64], with a
random intercept for participant. Marginal means and effect
sizes were estimated using the emmeans package [65]. For
summary statistics of variables in phase II, see table 3.

(a)

familyPos

workNeg

workPos

6

0.6
0.4

density

0.2
0
family scenario
office scenario

0.6
0.4
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(b)

−1

0

1
2
−2
−1
0
likelihood of transmitting gossip (Z-score)

family gossip

1

2

work gossip

0.8
likelihood of transmitting gossip (Z-score)
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0
−2

0.4
valence
negative
positive

0

−0.4

−0.8
family scenario

office scenario

family scenario

office scenario

Figure 1. Likelihood of transmitting gossip by type and scenario. Values are Z-scores. Higher values indicate greater reported likelihood of transmitting that type of
gossip. (a) Distributions of four gossip scores by scenario. Dotted lines are the means of each distribution. Lower and upper rugs indicate data values. (b) Estimated
marginal means from a linear model of likelihood of transmitting gossip as a function of scenario (family, office), domain (family gossip, work gossip) and valence
( positive gossip, negative gossip), and their interactions. Bars indicate 95% confidence intervals (CIs). See the electronic supplementary material, table S2 for
regression coefficients. (Online version in colour.)

95% confidence interval (CI) (0.77–1.43), and for the increase in
work gossip in the office condition versus the family condition,
d = 0.88, 95% CI (0.55–1.22).
As predicted, the interaction term in the match and valence
model was significant, indicating that there was a greater
increase in the transmission of negative gossip from a mismatched to matched scenario than in the transmission of
positive gossip. See the electronic supplementary material,
table S3 for regression coefficients.
In the exploratory analyses, participants relayed more
negative gossip about taste in art and literature in the family
scenario than in the office scenario, M = 1.38 versus
M = −0.335; t36.5 = −6.12, p < 0.001, d = −1.6. However, there
was no significant difference in participants’ tendency to
relay positive gossip specifically about taste in art and literature
in the family, M = 0.21 versus M = 0.13; t69 = −0.332, p = 0.741,
d = −0.078.
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familyNeg

(iii) Prediction 2 methods: greater resource value increases
negative gossip
According to informational warfare theory, higher value
resources should increase the use of negative gossip to help
defend, or acquire, the resource, and reduce the use of positive gossip. We predicted that participants would transmit
more negative gossip and less positive gossip about a competitor when the competed-for resource was highly valuable.
We only used the office scenario. The dependent measure
was, again, participants’ likelihood of relaying negative and
positive gossip to a co-worker.
We manipulated the value of the resource (the promotion) in
the office scenario by describing the attendant salary increase as
either ‘small’ or ‘large.’ Participants read (female version):
— imagine you work in an office with about 10 co-workers,
half men and half women. Your office is one division of a

negative gossip

7
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model 1: pay raise*

positive gossip
model 3: promotions*

model 2: pay raise
5

large

large
3

small

small
1
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model 4: promotions

model 6: ally location*

model 5: ally location*

5
office

office

neighborhood

neighborhood

3

1
−0.3
model 7: number of office allies

model 8: number of office allies

0

0.3

0.6

model 9: reputational harm*
1

2

2
0

1

1

−0.3

0

0.3

0.6

−1

−0.3

0

0.3

0.6

−2

−1
0
1
friendsclose

2

Figure 2. All model effects. Models 1–8: estimated marginal means of the likelihood of transmitting gossip for each manipulated variable in the linear regression
models in study 1 ( phase II), adjusted for controls. X-axis is the likelihood of transmitting gossip in Z-score units. Red bars, negative gossip. Dark green bars, positive
gossip. Model 9: the association of friendsclose with perceived reputational harm Z-score in study 2, controlling for selfclose. Significant effects denoted by an
asterisk (*). For all regression model coefficients see the electronic supplementary material, table S4. (Online version in colour.)
company that has done well in the last year. The company has authorized your office supervisor to promote
one person in the office, and you are a candidate. The promotion comes with a (small/large) pay raise. Elizabeth, a
co-worker, is also a candidate for promotion. Your desk is
next to Elizabeth’s, so you know more about her than
most other people in the company know.

(iv) Prediction 2 results: greater resource value increases
negative gossip
As predicted, a ‘large’ salary increased participants’ tendency
to relate negative office-related gossip relative to a ‘small’
salary, β = 0.38 (0.1, 0.66) (model 1 in figure 2; electronic supplementary material, table S4). Contrary to predictions, there
was no significant effect of salary on propensity to relate positive office gossip, β = 0.042 (−0.27, 0.35) (model 2 in figure 2;
electronic supplementary material, table S4). We, therefore,

conducted an exploratory analysis, which found a significant
interaction with sex: when the salary was large, men were significantly less likely to relate positive gossip statements (see the
electronic supplementary material, figure S3 and table S6).

(v) Prediction 3 methods: greater resource scarcity increases
negative gossip and decreases positive gossip
According to informational warfare theory and the competitive
use of gossip, more contested resources should increase the use
of negative gossip to help defend or acquire the resource, and
reduce the use of positive gossip. We manipulated the scarcity
(in the office scenario only) by stating that, of 10 co-workers,
one, three or five people would receive promotions, with one
promotion as the scarcest resource, and five promotions as
the least scarce resource (in all of these conditions, the salary
was described as ‘large’). When there were fewer promotions,
we predicted participants would show a greater tendency to

regularly has lunch with her good friend(s) from (the
office/her neighbourhood), Jennifer (and Melissa) (male
version: Mike (and Tom)).

— imagine you work in an office with about 10 co-workers, half
men and half women. Your office is one division of a company that has done well in the last year. The company has
authorized your office supervisor to promote (one person/
three people/five people) in the office, and you are a candidate. The promotion comes with a large pay raise. Elizabeth,
a co-worker, is also a candidate for promotion. Your desk is
next to Elizabeth’s, so you know more about her than most
other people in the company know.

Having a friend in the office might increase the perceived
friendliness of the competitor or, conversely, increase perceived physical threat, compared to having a friend from
the neighbourhood, and it might be these factors that deter
gossip. In addition to the friendliness and aggressiveness controls described earlier, we also included an additional
control for physical threat. We also tested if these perceptions
differed by condition.
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As predicted, a scarcer resource resulted in an increased tendency to relate negative gossip, β = −0.23 (−0.44, −0.023)
(model 3 in figure 2; electronic supplementary material,
table S4). Contrary to predictions, scarcity had no significant
effect on the tendency to relate positive gossip, β = −0.028
(−0.25, 0.2) (model 4 in figure 2; electronic supplementary
material, table S4). Exploratory analyses did not find any
significant effects of sex or age.

(vii) Prediction 4 methods: ally location and number deters
negative gossip
According to informational warfare theory, allies can help
defend or acquire valuable contested resources by increasing
reputational harm to adversaries, and by limiting reputational
harm to coalition members. Our final prediction for study 1
was that participants would be deterred from gossiping negatively about a competitor who had an ally in the social
environment in which the competition is occurring rather
than an ally in a non-relevant social environment. This is
because local allies would be better at aiding the competitor
in retaliatory or other defensive gossip against the participant,
providing alibis against the participant’s negative gossip, etc. It
is the nature of the ally’s ability to retaliate with gossip within
the shared community that should have a deterrent effect on
offensive, negative gossip by the participant [23,28]. We also
predicted that more allies would increase the deterrent effect.
We wanted to elicit the strongest possible competitive
responses in our participants, so we used only the valuable,
scarce resource office condition (i.e. one promotion with a
large pay raise). Alliance status of the competitor was manipulated between subjects by describing the competitor as either
regularly having lunch with a friend from his or her neighbourhood (i.e. no explicit office ally, n = 135) or regularly having
lunch with a friend from the office (i.e. an explicit office ally,
n = 134). The number of allies was manipulated by having
lunch with one or two friends (office location only). Participants read the following scenario (female version):
— imagine you work in an office with about 10 co-workers,
half men and half women. Your office is one division of a
company that has done well in the last year. The company
has authorized your office supervisor to promote one
person in the office, and you are a candidate. The promotion comes with a large pay raise. Elizabeth, a coworker, is also a candidate for promotion. Your desk is
next to Elizabeth’s, so you know more about her than
most other people in the company know. Elizabeth

As predicted, the presence of an explicit ally of the competitor
in the office significantly reduced the tendency to relate negative gossip about the competitor compared to the presence of
an ally from the neighbourhood β = −0.29 (−0.52, −0.071)
(model 5 in figure 2; electronic supplementary material, table
S4). In an exploratory analysis, we found that the presence of
an explicit ally in the office also reduced positive gossip
about the competitor, β = −0.44 (−0.66, −0.22) (model 6 in
figure 2; electronic supplementary material, table S4). Contrary
to predictions, the number of allies in the office was not a significant predictor of negative gossip, β = 0.12 (−0.14, 0.37) or
positive gossip, β = 0.021 (−0.22, 0.27) (models 7–8 in figure 2;
electronic supplementary material, table S4).
For a competitor with a friend in the office versus the neighbourhood, there was no significant difference in the perceived
friendliness, M = 5.93 versus M = 5.68; t267 = −1.28, p = 0.203,
d = −0.16, aggressiveness, M = 4.39 versus M = 4.59; t266 =
0.783, p = 0.434, d = 0.096, or perceived physical threat, M =
2.8 versus M = 3.02; t266 = 0.941, p = 0.347, d = 0.11. These were
also included as control variables in the regression models.
Hence, reduced gossip towards a competitor with an office
ally is unlikely to be explained by differences in perceived
friendliness, aggressiveness or physical threat.

(c) Sensitivity of results to inclusion of control variables
Models testing the resource value, scarcity and ally hypotheses
included the friendliness and aggressiveness control variables.
To determine the sensitivity of our results to inclusion of
these controls, we fitted the same models without these controls. Coefficients and standard errors of the variables of
interest were virtually identical to those in the original
models, and all results remained significant except for model
3 of the effect of promotions, where p = 0.069 (see the electronic
supplementary material, figure S5 and table S8).

(d) Exploring effects of sex and age
To explore sex differences in positive and negative gossip, we
fitted a model of sex, gossip domain and gossip valence, and
their interactions. The interaction of sex with gossip valence
was statistically significant, and indicated that men were
somewhat more likely to transmit negative gossip than
women. Overall, though, the sexes were approximately
equally likely to transmit positive and negative gossip. See
the electronic supplementary material, figure S2 and table S5.
We then fitted a similar model of age, gossip domain and
gossip valence, and their interactions. There was a significant
interaction of age with valence only, such that older
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(vi) Prediction 3 results: greater resource scarcity increases
negative gossip but does not decrease positive gossip

(viii) Prediction 4 results: ally location protects against negative
gossip but ally number does not
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relay negative gossip about the competitor, and lesser tendency
to relay positive gossip. Participants were randomly assigned
to the office scenario with one, three or five promotions
available (between-subjects):
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To determine whether one’s real-world coalitional status influences perceived likelihood of reputational harm to a fictional
adversary, we recruited 74 members of one southern California
college sorority to participate (mean age = 20.4 years, s.d. = 1.2
years). The data used for study 2 are a subset of a much larger
dataset involving several surveys, ego network data and interviews, all collected over 4 years of ethnographic work on
female conflict, cooperation and coalitions; hence, we do not
have male data (see [23] for an extended description of subject
recruitment, payment for participation, etc.).

(a) Method and predictions: higher real-world coalition
quality predicts greater expected reputational harm
to a fictional adversary
Informational warfare theory proposes that the coalitions of
those who attack with gossip and those who are attacked
by gossip can provide either more offence or defence in reputational battles. In study 2, we investigated the impact of
participants’ real-world coalition quality on the reputation
of a fictional competitor.
Sorority participants read a scenario and imagined themselves in it. The scenario placed the participant at a party
with several members of her sorority, including a fictional
member, Nina. The participant talks to Nina’s boyfriend
throughout the party. At one point during the party, the participant inadvertently walks into a closed room and sees Nina
and another man, a known troublemaker, taking cocaine
(a ‘bad’ behaviour to most women in this sorority, as confirmed by ethnographic interviews). Nina’s boyfriend walks
the participant home after the party. The next day, the participant learns that Nina has been gossiping to other sorority
members that the participant was interacting inappropriately
with Nina’s boyfriend during and after the party. The participant knows, however, that it was Nina who was acting
inappropriately by taking illegal drugs.
The dependent variable, ninabadrep, was a sum score of
the participant’s agreement with nine statements about the
reputational consequences to Nina of the events in the scenario, such as ‘Nina will get a bad reputation in the Greek
community’ and ‘It will get around that Nina is a liar’.
Responses were rated on a nine-point scale, so ninabadrep
could range between 9 (strong disagreement with every statement) and 90 (strong agreement with every statement). High
ninabadrep scores indicated a perceived high likelihood of
reputational harm to Nina.

(b) Results: real-world coalition quality predicts greater
expected reputational harm to a fictional adversary
See table 3 for variable summary statistics. We computed a multiple regression of ninabadrep as a function of selfclose and
friendsclose (model 9 in figure 2; electronic supplementary
material, table S4 and figure S6). This analysis showed that, as
predicted, friendsclose was a significant positive predictor of
ninabadrep, β = 0.31 (0.047, 0.57). Contrary to predictions, selfclose
was not a significant predictor of ninabadrep, β = 0.096 (−0.17,
0.36). The closer a sorority member perceives her own realworld friends to be to each other (but not necessarily to herself),
the more reputational harm she expects to come to a fictional
adversary. To determine if selfclose, which was correlated with
friendsclose (r = 0.54, p < 0.001), contributed to the model, we
fitted a model with just friendclose and it outperformed the
original model by Akaike information criterion.

5. Discussion
If the dissemination of negative gossip is strategic, its content
should be relevant to the domain of competition. study 1
found that gossip about a competing co-worker reflected his
or her value as a productive office member more than it did
his or her value as a family member, and that gossip about a
competing family member reflected his or her reputation as a
reliable, cooperative family member more than it did his or
her value as an office worker. Gossip, positive and negative,
was domain-relevant. In addition, if gossip is a competitive
strategy, then negative gossip should increase when competition increases. study 1 found that, in an office context,
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4. Study 2: does the quality of real-world
sorority coalitions increase perceived
likelihood of reputational harm to a
fictional adversary?

We could not manipulate participants’ coalition status, but
we could assess their existing coalitional status. After consulting with sorority informants about what words they would
use to describe the quality and value of a friendship, we operationalized coalition quality as the ‘closeness’ of real-world
sorority friends. Participants rated how close they were with
each of their four best friends in the sorority house (1, not at
all close, to 10, extremely close), as well as how close each of
those friends was with each other (e.g. ‘How close is your
2nd closest friend with your 4th closest friend?’). The first independent variable, selfclose, was the sum of each participant’s
perceived closeness with her best friends, a simple measure
of dyadic relationship quality. The second independent variable, friendsclose, was the sum of each participant’s perceived
closeness among her best friends, another simple measure of
coalition quality.
Women with high-quality coalitions should be more
willing and able to cooperate effectively than women with
low-quality coalitions. We, therefore, predicted that higher
selfclose and friendsclose scores would be associated with
higher ninabadrep scores.
Previously, Hess [23] found that in this sorority, one member’s perception of closeness to the other members correlated
positively with those other members’ average perceived closeness to her (r = 0.41). In addition, the member’s perception of
closeness among the other members also correlated positively
with those members average perceived closeness to one
another (r = 0.57). These results suggest that sorority members
tend to agree about their closeness to one another, a finding that
partially validates our method.

royalsocietypublishing.org/journal/rstb

individuals were less likely to transmit negative gossip and
more likely to transmit positive gossip. See the electronic supplementary material, figure S4 and table S7. Inspection of
diagnostic plots indicated that the age effects might be
driven by the few individuals aged 60 years and over. We,
therefore, fitted a model excluding those individuals. Model
coefficients were similar and remained statistically significant
(model not reported).
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Early research on indirect aggression suggested that it was
more frequent among females than males, but later research
had much more mixed results [36]. We, therefore, did not predict any sex differences, and found few in our exploratory
analyses. There were no significant sex differences in the
effect of the office ally on gossip, for example, suggesting
that, for within-group competition, coalitions may be equally
important to women and men. One difference was that men
reported higher likelihood of transmitting negative gossip
than women, contrary to the widespread perception that
women are more indirectly aggressive. Our finding might be
related to the broad range of ages of our participants, in contrast with most studies of indirect aggression that rely on
child and adolescent samples. Regarding age, we found that
the likelihood of transmitting negative gossip decreased with
age, but that the likelihood of transmitting positive gossip
increased with age (electronic supplementary material, figure
S4 and table S7). Perhaps older individuals have less need
than younger individuals to compete for resources.

(b) Social cohesion theories
Our results support the social competition group of theories.
Another group of influential theories views gossip as a
means to increase ‘social cohesion’. These include learning cultural norms or one’s place in a group (e.g. [66]), norm learning
and enforcement, sanctioning, social control or ‘policing’ (e.g.
[31,67,68]), strategy learning [69], maintaining the good

(c) WEIRDness versus orientalism
Despite its aspiration to discover universal properties of cognition,
the discipline of psychology has rightly been criticized because its
studies have mainly involved WEIRD societies, which are characterized by a narrow range of ages, socioeconomic statuses and
cultural backgrounds. This was certainly true of our sorority
participants, who were young college students in the USA.
About three-quarters of our MTurk participants were also from
the USA, and some participants were from other WEIRD
countries. The extent to which our results will generalize to
other populations is, therefore, an open question.
The call for psychological research to be more anthropological and obtain data from the full range of human cultural
diversity are laudable [59]. Indeed, we have studied indirect
and physical aggression among Congo Basin foragers [6]. Decades before the WEIRD paper, though, many anthropologists
were rightly criticized for the opposite problem: a tendency to
exoticize and essentialize diverse ‘others’ as part of its colonial
history, e.g. orientalism [74]. For some anthropologists, the concept of ‘culture’ had come to play the same role as race [75,76].
There is a surprisingly large number of human universals
[77], however—the ‘other’ is not so exotic. Our Congo Basin
results, for instance, were broadly similar to those seen in
WEIRD societies. A large replication effort investigating 28
psychological findings, involving 15 305 participants from 36
countries, similarly found little evidence that results differed
between WEIRD and non-WEIRD samples (albeit with important limitations; [78]). There is also perhaps as much variation
within societies as there is between them—there is no essential
‘other’ (e.g. [79]). As psychology wisely incorporates more
anthropology and diversifies the populations it studies, it
must avoid the mistakes of anthropology and not dichotomize
the world into WEIRD versus non-WEIRD [80].

6. Other limitations
Our studies involved self-reported propensities to transmit
gossip, as well as self-reported expectations of social harm to
an adversary, in response to hypothetical scenarios. Our
sample was heavily female-biased, which could have influenced our results. Most tests, however, did not reveal
significant sex differences. Across conditions in study 1, perceived aggressiveness of the competitor, a control variable,
was a significant positive predictor of negative gossip, as we
predicted, but perceived friendliness was a significant positive
predictor of both positive and negative gossip, and unexpected
pattern that warrants future investigation.
Though closer real-world coalitions predicted higher
expectations of reputational harm to an adversary, our study
did not reveal why closeness has this effect. Similarly, although
we have largely ruled out ‘friendliness’ as an explanation for
the protective effect of friends against negative gossip, and
reduced the possibility that increased physical threat is the
explanation, we have not explained why friends have this
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(a) Sex and age differences

reputations of allies (e.g. [70]) and maintaining the unity,
morals and values of social groups (e.g. [71]). Dunbar [72] proposed that gossip (and language more generally) evolved to
facilitate social bonding and social cohesion in the very large
groups that characterize human primates (but see [73]). The
social cohesion versus social competition approaches are not
mutually exclusive (for more discussion see [11,23,28]).

royalsocietypublishing.org/journal/rstb

increased resource value (larger promotion) and resource scarcity (fewer available promotions) increased negative gossip
about a competitor, as predicted. Contrary to predictions, however, only men decreased positive gossip about a competitor
for a higher valued resource, and resource scarcity did not
affect the tendency to relate positive gossip by either sex.
Two novel predictions of informational warfare theory are
that friends of gossip targets protect them from negative gossip
(study 1), and that friends of the gossiper increase expectations
of reputational harm to gossip targets (study 2). study 1 found,
as predicted, that the presence of an explicit ally of the competitor in the office, compared to the presence of an ally from his
or her neighbourhood, significantly reduced participants’ tendency to relate negative gossip about the office competitor.
This result cannot be explained by the ‘friendliness’ of the competitor because the competitor had a friend in both conditions,
and because there was no significant difference in perceived
friendliness, aggressiveness or physical threat across conditions. In addition, this effect persisted after controlling for
the perceived friendliness, aggressiveness and physical threat
of the competitor. We note that having a friend in the office
also significantly decreased positive gossip about the competitor, which would not be expected if the effect were owing to
increased perceived friendliness. Hence, the deterrent effect
of a friend against negative gossip is unlikely to be explained
by a confound with friendliness. Contrary to predictions, the
number of allies had no significant effect on the tendency to
relate gossip. study 2 showed that among sorority women,
more tightly knit real-world coalitions (ego networks) predicted higher expectations of reputational harm to an
adversary. Taken together, these results provide support for
the hypothesis that coalitions enhance offensive and defensive
capabilities in informational warfare.

We used experimental and survey vignettes and ego network
methods in two adult samples to test predictions about reputational competition (gossip) that were inspired by models of
animal competition and cooperation and informational warfare theory. In study 1, we found that, for both sexes,
gossip content is specific to the context of the competition,
and that gossip, particularly negative gossip, intensifies
when contested resources are more valuable and scarce. Participants were gossiping strategically in ways that benefitted
their own individual access to contested resources. We also
found that, for both sexes, local allies deter negative gossip.
In study 2, we found that sorority participants’ closer real-
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7. Concluding remarks

world coalitions predicted higher expectations of reputational
harm to an adversary. These results suggest that coalitional
competition is not limited to physical, between-group aggression among males, and can involve the coalitional collection,
analysis and dissemination of gossip for within-group
competition by either sex [11,23,28].

royalsocietypublishing.org/journal/rstb

protective effect. It could be, contrary to our alliance hypothesis, that the competitor’s office friend is perceived as a social
resource that could be shared, which might reduce a desire to
gossip about the competitor.

Downloaded from https://royalsocietypublishing.org/ on 15 October 2021

64. Bates D, Mächler M, Bolker B, Walker S. 2015 Fitting
linear mixed-effects models using lme4. J. Stat.
Softw. 67, 1–48. (doi:10.18637/jss.v067.i01)
65. Lenth RV. 2020 emmeans: estimated marginal
means, aka least-squares means. R package version
1.5.3. See https://CRAN.R-project.org/package=
emmeans.
66. Baumeister RF, Zhang L, Vohs KD. 2004 Gossip as
cultural learning. Rev. Gen. Psychol. 8, 111–121.
(doi:10.1037/1089-2680.8.2.111)
67. Villatoro D, Giardini F, Conte R. 2011 Reputation
spreading as sanctioning mechanism for social norm
establishment. In Proc. of the 2nd Int. Conf. on
Reputation.
68. Giardini F, Conte R. 2012 Gossip for social control in
natural and artificial societies. Simulation 88,
18–32. (doi:10.1177/0037549711406912)
69. De Backer C. 2005 Like Belgian chocolate for the
universal mind. Interpersonal and media gossip
from an evolutionary perspective. Unpublished
doctoral dissertation, Ghent University, Ghent,
Belgium.
70. Brenneis D. 1984 Grog and gossip in Bhatgaon: style
and substance in Fiji Indian conversation. Am.
Ethnol. 11, 487–506. (doi:10.1525/ae.1984.11.3.
02a00050)
71. Gluckman M. 1963 Gossip and scandal. Curr.
Anthropol. 4, 307–316. (doi:10.1086/200378)
72. Dunbar RI. 2004 Gossip in evolutionary perspective.
Rev. Gen. Psychol. 8, 100–110. (doi:10.1037/10892680.8.2.100)
73. Grueter CC, Bissonnette A, Isler K, van Schaik CP.
2013 Grooming and group cohesion in primates:
implications for the evolution of language. Evol.
Hum. Behav. 34, 61–68. (doi:10.1016/j.
evolhumbehav.2012.09.004).
74. Said EW. 1978 Orientalism reconsidered. London, UK:
Routledge.
75. Abu-Lughod L. 1991 Writing against culture.
In Recapturing anthropology (ed. RG Fox),
pp. 137–161. Santa Fe, NM: School of America
Research Press.
76. Kahn JS. 1989 Culture: demise or resurrection?
Critique Anthropol. 9, 5–25. (doi:10.1177/
0308275X8900900202)
77. Brown DE. 1991 Human universals. New York, NY:
McGraw-Hill.
78. Klein RA et al. 2018 Many Labs 2: investigating
variation in replicability across samples and settings.
Adv. Meth. Pract. Psychol. Sci. 1, 443–490.
79. Rodseth L. 1998 Distributive models of culture: a
Sapirian alternative to essentialism. Am. Anthropol.
100, 55–69. (doi:10.1525/aa.1998.100.1.55)
80. Garfield ZH, Syme KL, Hagen EH. 2020 Universal
and variable leadership dimensions across human
societies. Evol. Hum. Behav. 41, 397–414. (doi:10.
1016/j.evolhumbehav.2020.07.012)

12

Phil. Trans. R. Soc. B 376: 20200305

48. Choi JK, Bowles S. 2007 The coevolution of
parochial altruism and war. Science 318, 636–640.
(doi:10.1126/science.1144237)
49. Glowacki L, Wilson ML, Wrangham RW. 2017 The
evolutionary anthropology of war. J. Econ. Behav.
Organ. 178, 963–982. (doi:10.1098/rspb.2008.0842)
50. Lehmann L, Feldman M. 2008 War and the
evolution of belligerence and bravery. Proc. R. Soc. B
275, 2877–2885. (doi:10.1098/rspb.2008.0842)
51. Lopez AC. 2017 The evolutionary psychology of war:
offense and defense in the adapted mind. Evol.
Psychol. 15, 147470491774272. (doi:10.1177/
1474704917742720)
52. Johnson DP, McDermott R, Barrett ES, Cowden J,
Wrangham R, McIntyre MH, Rosen SP. 2006
Overconfidence in wargames: experimental evidence
on expectations, aggression, gender and
testosterone. Proc. R. Soc. B 273, 2513–2520.
(doi:10.1098/rspb.2006.3606)
53. Van Vugt M, De Cremer D, Janssen DP. 2007 Gender
differences in cooperation and competition. Psychol. Sci.
18, 19–23. (doi:10.1111/j.1467-9280.2007.01842.x)
54. Smuts B. 1992 Male aggression against women: an
evolutionary perspective. Hum. Nat. 3, 1–44.
(doi:10.1007/BF02692265)
55. Rodseth L, Wrangham RW, Harrigan AM, Smuts BB.
1991 The human community as a primate society.
Curr. Anthropol. 32, 221–254. (doi:10.1086/203952)
56. Taylor SE, Cousino Klein L, Lewis BP, Gruenewald TL,
Gurung RAR, Updegraff JA. 2000 Biobehavioral
responses to stress in females: tend-and-befriend,
not fight-or-flight. Psychol. Rev. 107, 411–429.
(doi:10.1037/0033-295X.107.3.411)
57. Hess NH. 1999 Female coalitions and gossip. In 11th
Ann. HBES Conf. Human Behavior and Evolution
Society 2–6 June, 1999. Salt Lake City, UT:
University of Utah.
58. Hess NH, Hagen EH. 2003 Applying the
socioecological model of primate coalition formation
to human females. The Primate Report, 66, pp.
59. Henrich J, Heine SJ, Norenzayan A. 2010 The
weirdest people in the world? Behav. Brain Sci. 33,
61–83. (doi:10.1017/S0140525X0999152X)
60. Chmielewski M, Kucker SC. 2020 An MTurk crisis?
Shifts in data quality and the impact on study
results. Soc. Psychol. Pers. Sci. 11, 464–473. (doi:10.
1177/1948550619875149)
61. Schlegel A, Barry III H. 1991 Adolescence: an
anthropological inquiry. New York, NY: Free Press.
62. Bausell RB, Li YF. 2002 Power analysis for
experimental research: a practical guide for the
biological, medical and social sciences. Cambridge,
UK: Cambridge University Press.
63. R Development Core Team. 2008 R: a language and
environment for statistical computing. Vienna,
Austria: R Foundation for Statistical Computing.
See http://www.R-project.org.

royalsocietypublishing.org/journal/rstb

32. Vaillancourt T. 2013 Do human females use indirect
aggression as an intrasexual competition strategy?
Phil. Trans. R. Soc. B 368, 20130080. (doi:10.1098/
rstb.2013.0080)
33. Vaillancourt T, Krems JA. 2018 An evolutionary
psychological perspective of indirect aggression in
girls and women. In The development of relational
aggression (eds SM Coyne, JM Ostrov), pp. 111–126.
Oxford, UK: Oxford University Press.
34. Giardini F, Wittek R (eds). 2019 The Oxford
handbook of gossip and reputation. Oxford, UK:
Oxford University Press.
35. Reynolds TA. 2021 Our grandmothers’ legacy:
challenges faced by female ancestors leave traces in
modern women’s same-sex relationships. Arch. Sex.
Behav. 1–32. (doi:10.1007/s10508-020-01768-x)
36. Archer J, Coyne SM. 2005 An integrated review of indirect,
relational, and social aggression. Pers. Soc. Psychol. Rev.
9, 212–230. (doi:10.1207/s15327957pspr0903_2)
37. Archer J. 2010 What is indirect aggression in adults. In
Indirect and direct aggression (ed. Osterman), pp. 3–16.
Frankfurt, Germany; New York, NY: Peter Lang.
38. Vaillancourt T, Farrell AH. 2021 Mean kids become
mean adults: trajectories of indirect aggression from
age 10 to 22. Aggress. Behav. 47, 394–404. (doi:10.
1002/ab.21950)
39. Harcourt AH, de Waal F. 1992 Coalitions and
alliances in humans and other animals. Oxford, UK:
Oxford University Press.
40. Bissonnette A, Perry S, Barrett L, Mitani JC, Flinn M,
Gavrilets S, de Waal FB. 2015 Coalitions in theory
and reality: a review of pertinent variables and
processes. Behaviour 152, 1–56. (doi:10.1163/
1568539X-00003241)
41. Keeley LH. 1996 War before civilization. Oxford, UK:
Oxford University Press.
42. Kurzban R. 2001 The social psychophysics of
cooperation: nonverbal communication in a public
goods game. J. Nonverbal Behav. 25, 241–259.
(doi:10.1023/A:1012563421824)
43. Pietraszewski D. 2016 How the mind sees
coalitional and group conflict: the evolutionary
invariances of n-person conflict dynamics. Evol.
Hum. Behav. 37, 470–480. (doi:10.1016/j.
evolhumbehav.2016.04.006)
44. Tiger L. 1969 Men in groups. New York, NY:
Random House.
45. Tooby J, Cosmides L. 1988 The evolution of war and
its cognitive foundations. Technical Report 888-1.
Palo Alto, CA: Institute for Evolutionary Studies.
46. Wrangham RW, Peterson D. 1996 Demonic males:
apes and the origins of human violence. New York,
NY: Houghton Mifflin.
47. Bowles S. 2009 Did warfare among ancestral
hunter-gatherers affect the evolution of human
social behaviors? Science 324, 293–298. (doi:10.
1126/science.1168112)

