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Abstract
Research highlighting sex-differentiated jealousy resulting from imagined scenarios has now been reaffirmedwhen the infidelity-
revealing message is discovered on a social media platform. Participants in the current study were presented with both sexually
and emotionally charged infidelity-revealing scenarios featuring a same-sex sibling, a friend and a stranger in the format of a
‘Snapchat’ message. Men indicated significantly higher jealousy to sexual as opposed to emotional messages with the reverse
pattern evident in women. Sex differences were also evident in the extent of jealousy elicited by ‘third-party’ identity. Women
were significantly more jealous when the imagined infidelity occurred between their sister compared to both a best friend and a
stranger with males showing significantly lower jealousy directed towards their brother compared to a stranger. These findings
are supportive not only of a parental investment (PI) interpretation of sex differences in jealousy but also an interpretation
consistent with aspects of inclusive fitness theory.
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Introduction

Evidence points to a long history of non-monogamous, extra-pair
mating behaviour in our species (Baker and Bellis 1995; Buss
and Schmitt 1993; Gallup et al. 2003; Kinsey et al. 1948;
Symons 1979). Jealousy, often defined as distrust or resentful-
ness towards significant others due to suspected or known ro-
mantic contact with a rival or interloper, is inextricably linked
with infidelity (Wurmser and Jarass 2011). Jealousy provokes
intolerance towards unfaithfulness, and this emotion often ensues
when individuals believe they are losing a romantic relationship
to a rival, with the emotion-motivating behaviour functioning to
mitigate this eventuality (Parrot and Smith 1993; Buss 2005).
Moreover, with the inception of the Internet, the contemporary
romantic relationship-cheat or mate-poacher can operate in an
environment clearly conducive to all types of infidelity.

Evolutionary psychologists past and present have focussed
much attention on the inextricably related phenomena of infi-
delity and jealousy (Buss and Haselton 2005; Buunk et al.
2019; Robins et al. 2000). This perspective views jealousy
as an inherited mechanism that has evolved in humans to
make them both hypervigilant of the dangers posed by poten-
tial mate-poaching rivals and sensitive to cues revealing one’s
partner’s sexual or romantic interest in others (Buss 2005;
Redlick 2016; Rotenberg et al. 2001). Sex differences in jeal-
ousy have been the primary focus of evolutionary psycholo-
gists (Buss et al. 1992; Levy and Kelly 2010). The explanation
for this difference is that the loss of sexual exclusivity would
have been catastrophic for ancestral males due to the dangers
of being cuckolded and thus parting with prodigious amounts
of investment to non-genetically related offspring (thus selec-
tion favouring sensitivity to sexual infidelity). For females,
loss of a reliable high-investing male (which is inevitable if
a male partner becomes emotionally involved with another
female) is equally catastrophic to the woman as it would result
in the loss of critically needed offspring resources. Thus, the
evolution of sensitivity to emotional infidelity as emotional
involvement with other women inevitably meant a loss or
redirection of resources (Buss 2005). Current research is
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indebted to Buss et al. (1992) who initially revealed this incli-
nation towards sexual jealousy in men and emotional jealousy
in women. Their research exposed participants to sexual and
emotional infidelity-revealing scenarios whilst also measuring
electrodermal activity (EDA). Female EDA readings were
higher when exposed to emotional infidelity-revealing scenar-
ios compared to sexual, whereas male EDA readings peaked
for sexual infidelity scenarios. Subsequent research,
employing a variety of research methodologies, have support-
ed these findings reinforcing the central finding that females
are more distressed by emotional infidelity and males more so
by sexual infidelity (Bassett 2005; Buunk et al. 1996; DeSteno
and Salovey 1996; Sagarin et al. 2003).

As is the case with traditional offline infidelity, online in-
fidelity typically revolves around an intimate, clandestine re-
lationship with an individual other than a mate conducted with
the use of modern technology. It tends to include social media/
text communications, picture swapping and sexual excitement
(e.g. shared cyber-cammasturbation, sharing sexual fantasies)
(Fincham and Beach 2010). Thus, this form of infidelity oc-
curs even in the absence of offline sexual contact (Henline
et al. 2007). Online infidelity has received copious amounts
of attention in recent years (Maheu and Subotnik 2001;
Mileham 2007; Vossler 2016) and, unsurprisingly, both males
and females look upon online infidelity as an act of betrayal
(Whitty 2005). An intriguing study conducted by Muise et al.
(2009) showed a significant association between time spent on
Facebook and jealousy. More broadly speaking, studies have
shown sex differences in response to internet infidelity equate
to sex differences observed in offline infidelity scenarios. For
example, a recent qualitative study showed males to be more
jealous when a winking emoticon was present in a Facebook
message, whilst females were more jealous with no emoticon,
suggesting males responded more so to a sexual jealousy cue
(Hudson et al. 2015). Another study using an eye-tracker con-
cluded that females fixated more than males on text messages
revealing emotional infidelity, whereas males fixated more on
text messages revealing sexual infidelity (Dunn and McLean
2015). Dunn and Billett (2018) have shown that distress to
infidelity-revealing Facebook messages also may depend on
the communicative direction and origin of the message.
Women were found to experience significantly more distress
to ‘received’ (‘incoming messages from the other women’)
than to ‘sent’ messages (‘outgoing messages from their part-
ner’). In addition to non-physical forms of infidelity, social
media platforms such as Facebook and Snapchat appear to
encourage and facilitate offline infidelity. Snapchat is a
photo-sharing app that permits users to send photos or videos
to one or more friends. Utz et al. (2015) found that it is used
more often for flirting and finding new partners and has been
shown to evoke higher levels of jealousy than even Facebook.
Predictable sex differences in the motivation to use Snapchat
may also exist. Moran et al. (2018) discovered that men were

more predisposed than women to use the app for hook-ups as
were more unrestricted individuals.

With very few exceptions (Kostic and Yadon 2014;
Shackelford and Buss 1996), studies have neglected to factor
in information pertaining to the identity of the ‘third party’ that
imagined relationship betrayals transpire with especially those
adopting an evolutionary approach. No studies have thus far
explored the extent to which jealousy may be aroused upon
the discovery of infidelity through an online media source as a
result of the emotional closeness, friendship status or genetic
relatedness of an imagined ‘interloper’. The current study ad-
dressed this shortcoming. Participants were asked to imagine
the jealousy they would experience not only in their response
to the type of message discovered by accessing their partner’s
Snapchat account (i.e. message revealing either emotional or
sexual infidelity), but also by exploring potential differential
distress elicited by partner infidelity with each of three types
of third-party interloper, a ‘stranger’, a ‘best friend’ or a
‘same-sex sibling’. As presenting participants with multiple
examples of interloper is methodologically cumbersome, it
was decided to select exemplars from three broad categories.
When individuals engage in infidelity, often the third party is
unknown to the victim. Hence, ‘stranger’ was used to repre-
sent this scenario. Often however individuals begin extra-pair
affairs with friends, work colleagues and acquaintances. One
could argue that the discovery of infidelity with the victims
‘best friend’ would likely arouse a high degree of jealousy.
Best friend was therefore used to represent this category of
interloper. Finally, the degree of jealousy elicited by the dis-
covery via social media of infidelity with the ‘same-sex sib-
ling’ of the victim is highly intriguing, especially if one adopts
an ‘inclusive fitness’ theoretical position (Hamilton 1964a, b).
In this case, genetic relatedness could feasibly mitigate against
the manifestation of jealousy, i.e. even though partner/same-
sex sibling infidelity is distressing, offspring resulting from
this type of infidelity would possess a higher coefficient of
relatedness ‘r’ to the victim than both a stranger and a best
friend. Thus, in addition to predicting a similar interaction
between sex and type of infidelity as documented in previous
studies supporting evolutionary theory, it is also hypothesised
that when imagining three scenarios depicting infidelity with a
‘stranger’, ‘best friend’ and ‘same-sex sibling’ that lower jeal-
ousy would be reported for the latter compared to the two
former hypothetical scenarios.

Method

Pilot Study

A pilot study was conducted on 4males and 4 females (friends
and acquaintances of the researchers, although each was un-
aware of the others involvement in the study) in order to gauge
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message authenticity, particularly in terms of the responses
they evoked. All participants in this pilot were frequent users
of Snapchat. Compared to short messages (15 words), longer
messages (40 words) were reported as being more jealousy
evoking. Consequently, messages were lengthened to 40
words. Feedback also suggested that a concerted effort would
be needed to disambiguate the emotional and sexual content
of the constructed messages. Messages were edited to clarify
as much as possible that no sexual contact had occurred in the
emotional infidelity-revealing messages and that sexual con-
tact devoid of any emotional attachment was evident in the
sexual infidelity-revealing messages. Furthermore, the pilot
study participants agreed that swear words and emojis are
prevalent in typical Snapchat messages pertaining to sexting,
and the more the better, so it was decided to include 4 swear/
curse words and 3 emojis in each message to enhance
authenticity/ecological validity. Suggestive emojis were used
for the sexual messages, and love-related emojis for the emo-
tional messages, to further emphasise the distinction between
the message types (see Fig. 1 a–d).

Participants

The sample comprised of an opportunity sample of male (n =
32) and female (n = 44) undergraduate students Mage = 21.5,
SD = 4.01. Using PS software, it was estimated that in excess
of 30 participants per sex was required in order to detect sta-
tistically significant sex differences. This was also deemed a
suitable study population as 37% of Snapchat users are aged
18–24 (Bayer et al. 2016). Self-identified heterosexuality was
the only inclusion criterion.

Design

A mixed design was employed. There were three IVs. The
only between-subjects IV was the sex of the participant (male
or female) and the two within-subjects IVs were the message
type (sexual or emotional) and identity of the third-party rival
(same-sex sibling, same-sex best friend and same-sex strang-
er). Presentation of messages was counterbalanced. There was
one DV. This was the participant’s reported level of imagined
jealousy for each scenario, and this was measured using a
linear rating scale, where 0 was not at all jealous and 10 was
very jealous.

Materials

Information sheets were utilised to inform participants about
the study and to pre-warn them that offense may be caused
due to the sexually explicit nature of the messages they would
be exposed to. The messages were censored at the request of
the overseeing ethics committee. Consent forms were signed
by participants before commencement of the study. The

wording of the ‘discovered’ Snapchat messages (presented
on PowerPoint) revealed either that emotional or sexual infi-
delity had occurred with the sexual messages being clearly sex
specific. Presentations were constructed to effectively provide
information on who the infidelity messages were sent from
(the three infidelity scenarios). The Snapchat app itself was
used to produce these messages, thus facilitating their genuine
appearance. Although participants were not formally asked if
they used the app, current statistics show that 90% of all 13–
24-year-olds are users and no participants indicated their non-
familiarity (Zephoria digital marketing 2019). Each
PowerPoint slide contained a content-matched sex-specific
sexual message for each infidelity scenario and a content-
matched sex-specific emotional message for each infidelity
scenario (see example Fig. 1 a–d).

Procedure

Testing took place in a sound-attenuated room. Participants
were presented with the information sheet and consent form
first, and left alone for 5 min to read both sheets and sign the
consent form. Theywere then invited to ask the researcher any
questions pertinent to the study before it commenced. Once
this was completed, participants were given the answer sheets
and asked to engage with the PowerPoint without any speci-
fied time constraints until study completion. The PowerPoint
slides presented the Snapchat message images, and these
depicted their partner’s imagined infidelity. This was preceded
by inviting participants to imagine looking at a current part-
ner’s phone and noticing a Snapchat notification revealing the
documented occurrence of both emotional, and sexual, infi-
delity between a romantic partner and a same-sex sibling, a
best friend and a stranger. Males and females were subjected
to different messages because they were sex specific to the
participant and the infidelity scenarios, hence the separate
PowerPoint presentations. Thus, in total, the participants were
exposed to six scenarios: (1) emotional message from same-
sex sibling, (2) emotional message from same-sex best friend,
(3) emotional message from same-sex stranger, (4) sexual
message from same-sex sibling, (5) sexual message from
same-sex best friend, (6) sexual message from same-sex
stranger. Participants were randomly allocated to complete
either emotional scenarios before sexual or vice versa. The
sequence in which the third-party identity was presented was
also randomised. The study took no longer than 20 minutes to
complete. Once the study was completed, the researcher
expressed gratitude for the participant’s involvement and con-
tribution. Debriefing was provided if requested.

Method of Analysis

A three-way, mixed ANOVA (2 × 2 × 3) was employed.
Simple main effect analyses and post hoc tests were used to
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identify differences between conditions. IBM SPSS 23 statis-
tical programme was used to run the analysis.

Ethical Considerations

The Cardiff Metropolitan University ethics panel gave this
study ethical approval on 19 October 2016.

Results

Pilot study data was not included. The data set involved 76
heterosexual participants in total in the final analysis, 32males
and 44 females (see Fig. 2). A priori power analyses using
GPower (Faul et al. 2007) revealed, using a repeated mea-
sures, within-between interaction with alpha at 0.05 and
Power (1–β) set at 0.80 that the sample size required to detect
a medium (0.059) effect size showed where there would be an
80% chance of correctly rejecting the null hypothesis of no
significant effect of an interaction between third-party identity
× sex was 82 participants. Regarding sex × infidelity type,
with the same parameters, it was calculated that there would
be an 80% chance of correctly rejecting the null hypothesis
with a total of 54 participants.

Data was subjected to a 3-way mixed ANOVA with a
between-subject factor of sex and within-subject factors of
message type (sexual infidelity revealing/emotional infidelity
revealing), and identity of third-party interloper (SSS, BF or
stranger). Analysis revealed no significant main effect of sex
F < 1, relatedness F < 1 or message F1,73 = 3.62, p > 0.05,
η2 = 0.05. However, highly significant third-party identity ×
sex F2,146 = 9.36, p < 0.01, η2 = 0.11 and message × sex
F1,146 = 21.0, p < 0.01, η2 = 0.22 interactions were reported.
Neither third-party identity × message nor third-party identity
× message × sex interactions reached statistical significance
F2,146 = 2.73, p > 0.05, η2 = 0.03, and F2,146 = 1.54 p > 0.05,
η2 = 0.02 respectively.

Subsequent simple main effect analyses found that women
overall expressed more imagined jealousy in response to dis-
covering infidelity between their partner and a same-sex sib-
ling than men F1,73 = 6.81 p < 0.01, η2 = 0.08; however, no
differences were observed in jealousy between women and
men for both partner infidelity with a best friend F < 1, or with
a stranger F < 1. With regard to intra-sexual differences, dif-
ferences were evident for both women F2,72 = 4.62 p < 0.05,
η2 = 0.11 and men F2,72 = 3.46 p < 0.05, η2 = 0.09. Women
expressed significantly higher jealousy overall when imagin-
ing infidelity between a partner and a sister than they did to
both infidelity between their partner and a best friend
(p < 0.01) and their partner and a stranger (p < 0.05).
Conversely, men indicated significantly less jealousy overall
imagining infidelity between their brother and their partner
than between their partner and a stranger (p < 0.05). With

regard to differences between and within the sexes relating
to message type, women participants irrespective of identity
of rival evidenced statistically higher jealousy imagining their
partner engaged in emotional as opposed to sexual infidelity
F1,73 = 4.35 p < 0.05, η2 = 0.05. This difference was reversed
for men who clearly evidenced higher imagined jealousy to
sexual as opposed to emotional infidelity overall F1,73 = 17.94
p < 0.01, η2 = 0.2. Women showed higher jealousy than men
in response to Snapchat messages revealing emotional infidel-
ity conducted by their partner F1,73 = 8.02 p < 0.01, η2 = 0.10;
however, no differences were reported between the sexes
overall in jealousy evoked by imagining sexual infidelity be-
tween their partner and a third party F1,73 = 1.01 p > 0.05,
η2 = 0.006.

Discussion

The central thrust of the current research was to (1) establish if
sex differences existing in jealousy manifestation upon the
discovery of infidelity-revealing social media (Snapchat) mes-
sages are reflective of those found in the offline world and (2)
to explore the extent to which feelings of jealousy elicited by
imagined infidelity discovered whilst snooping on a partner’s
Snapchat account differ depending on the identity of the third
party. Broad support for the evolutionary psychological per-
spective was found as women reported more jealousy to emo-
tional than sexual infidelity and higher emotional jealousy
overall in comparison tomales, whereas males reported higher
jealousy to sexual as opposed to emotional partner infidelity.
No differences were recorded however between men and
women with regard to jealousy elicited by sexual infidelity.
The identity of the ‘other-person’ was also shown to have a
considerable bearing on reported jealousy and, once again,
intriguing sex differences were evident. Women experienced
significantly higher jealousy when the same-sex rival was a
sibling than when the rival was either a best friend or a strang-
er. Conversely, men reported significantly lower imagined
infidelity-elicited jealousy directed towards their own brother
than imagined infidelity-elicited jealousy occurring between
their partner and a same-sex stranger.

Firstly, the current study augments a growing body of re-
search showing modest yet consistent sex differences in jeal-
ousy manifestation resulting from the discovery of infidelity
online with women showing more pronounced emotional jeal-
ousy than sexual jealousy, and men more pronounced sexual
jealousy than emotional jealousy (Dunn and Billett 2018;
Dunn and McLean 2015; Groothof et al. 2009; Guadagno

�Fig. 1 a–d Showing sex-specific messages presented to participants.
Figure panels a and b are messages presented to female participants (a
= emotional and b = sexual) and figure panels c and d are messages
presented to male participants (c = emotional and d = sexual)
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and Sagarin 2010; Hudson et al. 2015; Muise et al. 2014).
These findings are supportive of sex differences consistently
reported in offline jealousy-evoking scenarios (Archer 1996;
Cann et al. 2001; Cramer et al. 2001; Fernandez et al. 2007;
Harris 2002; Harris and Christenfeld 1996; Pietrzak et al.
2002; Schützwohl 2005; Schützwohl and Koch 2004). The
findings also challenge the criticism that sex differences in
jealousy are only evident using a forced-choice paradigm.
Just as in the case of Bendixen et al. (2015), sex differences
in the current study were found using continuous measures. In
utilising Snapchat, this study has revealed that sex differences
in jealousy manifestation in response to partner infidelity dis-
covery are not restricted to text messages (Dunn and McLean
2015) or Facebook (Dunn and Billett 2018). One hypothesis,
however, ‘males will be significantly more jealous over the
sexual messages than females’, was not supported. A plausi-
ble explanation for this is that society may have become more
sexualised over recent years (Gill 2012) and females have
become more promiscuously inclined (Thornhill and
Gangestad 2008) and more likely to engage in infidelity
(Brand et al. 2007). Possibly, the enhanced opportunity to
engage in online infidelity has resulted in both sexes becom-
ing extra-vigilant of sexual betrayal. In a similar vein, Klettke
et al. (2014) published a systematic literature review revealing
no differences in the prevalence of sexting behaviour between
men and women.

One unexpected finding relates to the fact that womenwere
shown to be more jealous by the thought of infidelity

occurring between their partner and their sister than between
their partner and both their best friend or with a stranger.
Biegler and Kennair (2016) found that when asked to list the
relevance of traits either for their own or their sisters’ idealised
long-term partner even though they agreed on the majority of
traits, differences were reported. Participants emphasised the
importance of genetic fitness for their own idealised partners
compared to what they thought would be good for their sis-
ter’s idealised partner, e.g. that their sister’s potential partners
would prioritise extended family members. Consequently,
there would be more direct rivalry between sisters for access
to the best genetic mates during ovulation and these evolved
mechanisms of heightened jealousy have filtered down to the
modern technological world. In summary, the current study
found that female relatives appear to possess more actual and
genetic conflict than male relatives (Biegler and Kennair
2016) with sisters perhaps being more emotionally invested
in each other than brothers (Fletcher et al. 2013).

One finding of particular prominence and significance in
the current study is the fact that men were more tolerant of the
distressing thought of infidelity revealed by a Snapchat mes-
sage between their partner and their own brother than they
were between their partner and a same-sex stranger. This is
in direct contradiction of previous research findings showing
that when invited to imagine partners having cheated, partic-
ipants evidenced significantly higher distress when the partner
infidelity was with a relative compared to a non-relative
(Fisher et al. 2009). Kostic and Yadon (2014) have argued that

Fig. 2 Showing mean jealousy scores for men and women in response to
either imagined emotional or sexual infidelity-revealing Snapchat
messages sent from either a same-sex sibling (SSS), best friend (BF) or
a stranger. Higher jealousy was recorded in females compared to males in
response to emotional infidelity, whereas higher jealousy was recorded in

males compared to females in response to sexual infidelity. Jealousy was
also higher when it was revealed that partner infidelity took place with a
sister (SSS) compared to a best friend or stranger for females; however,
lower jealousy was reported by males when the interloper was a brother
(SSS) compared to a stranger. Values = mean ± SEM
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such higher distress may be explained by the fact that this is
related to greater feelings of closeness with genetically related
relatives. The current study differed in one prominent way
from these earlier studies in that the jealousy-evoking scenar-
ios were contextualised within a social media platform. The
mitigation of jealousy by genetic relatedness in this case could
be explained once again by adopting an evolutionary interpre-
tation. Evolutionary psychology, like all scientific movements
is guided by and owes enormous gratitude to the formulation
and inception of key seminal theories. Hamilton’s (1964a, b)
inclusive fitness theory is one such theory. Not only did the
theory solve the seemingly imponderable mystery of the ex-
istence of altruism in nature, it also allowed researchers to
construct and test intricate hypotheses relating to a range of
social behaviours. One key postulate is that individuals should
show greater selfish restraint, and behave altruistically, when
interacting with closer genetic relatives including those who
are not directly related, e.g. sibling’s offspring (Hamilton
1964a, b). In support of the theory, countless studies have
shown that in a social context as genetic relatedness dimin-
ishes so does the degree of altruism directed from the donor to
the recipient (Essock-Vitale and McGuire 1985; Burnstein
et al. 1994; Korchmaros and Kenny 2008) with genetic relat-
edness being a strong predictor of subjective closeness
(Stewart-Williams 2008). Apparent concerns for inclusive fit-
ness costs pertaining to infidelity have been shown in a study
where participants, regardless of their own sex, expressed
most distress by a brother’s partner’s sexual infidelity and a
sister’s partner’s emotional infidelity (Michalski et al. 2007).
In summary, the current study illustrates that Hamilton’s in-
clusive fitness theory is still relevant today in the technologi-
cal era of ‘Snapchat’ at least with regard to explaining male
jealousy attenuation to partner/sibling infidelity. After all,
extra-pair copulation between a man’s partner and a brother
may still result nevertheless in genetically related offspring
enhancing that man’s inclusive fitness.

Before concluding, it is worthwhile pointing out potential
weaknesses in the methodology of the study. Since the incor-
poration of scenario methods into research pertaining to infi-
delity and jealousy, and in an attempt to address challenges to
the evolutionary position presented by authors such as
DeSteno and Salovey (1996), researchers have repeatedly
attempted to present sexual and emotional infidelity scenarios
as being mutually exclusive (Buss et al. 1999). When con-
structing infidelity-revealing messages in a social media con-
text, it is difficult for example to create an emotional infidelity
scenario without at least hinting at the potential for future
sexual liaison and vice versa. In addition to emphasising mes-
sage ‘ecological validity’, future studies need to further dis-
ambiguate the two by for example making it clear that sexual
infidelity is restricted to sexual cheating alone without any
emotional involvement. For example, current research in our
laboratory uses wording contained within a message such as

‘we both know our affair will only ever be sexual’ or ‘no-
strings attached’ sexual fun.

In conclusion and in support of previous findings, it is
argued that manifestly different jealousy inclinations in both
sexes evolved as they were advantageous during the time of
our EEA to help solve adaptive problems differentially perti-
nent to each sex (Geher and Miller 2012; Hart 2010).
Moreover, the current study has provided evidence that sex
differences in jealousy extend farther than purely inclinations
towards jealousy type; there may also be sex differences in the
extent to which third-party identity evokes jealousy.
Miscellaneous adaptations pertaining to jealousy appear im-
pervious to change in the current technological age. With a
current pandemic in social media–mediated, jealousy-elicited
infidelity, research utilising fictitious, jealousy-evoking sce-
narios may help shed light on, and hopefully mitigate, societal
and personal problems associated with this phenomenon.
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