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Abstract Recent research suggests that heterosexual men’s

(but not heterosexual women’s) cognitive performance is

impaired after an interaction with someone of the opposite sex

(Karremans et al., 2009). These findings have been interpreted

in terms of the cognitive costs of trying to make a good impres-

sion during the interaction. In everyday life, people frequently

engage in pseudo-interactions with women (e.g., through the

phone or the internet) or anticipate interacting with a woman

later on. The goal of the present research was to investigate if

men’s cognitive performance decreased in these types of situ-

ations, in which men have little to no opportunity to impress her

and, moreover, have little to no information about the mate

value of their interaction partner. Two studies demonstrated that

men’s (butnotwomen’s)cognitiveperformancedeclinedif they

were led to believe that they interacted with a woman via a com-

puter (Study 1) or even if they merely anticipated an interac-

tion with a woman (Study 2). Together, these results suggest

that an actual interaction is not a necessary prerequisite for

the cognitive impairment effect to occur. Moreover, these

effects occur even if men do not get information about the

woman’s attractiveness. This latter finding is discussed in

terms of error management theory.

Keywords Cognitive performance �
Executive functioning �Mixed-sex interactions �
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Introduction

‘‘Whatareyoudoing?What’s thematter?Bequiet, stupid!’’

he said to his heart. But the more he tried to be calm, the

more labored grew his breath. (Tolstoy, 2003/1877, p. 27)

In Tolstoy’s famousnovelAnnaKarenina,Levin walksup to

a skating pond to talk to Kitty. Determined to make a good

impression on the girl, his heart starts racing as he thinks of what

to say toKittyand tries topictureher.At the timehearrivesat the

pond, he starts stuttering and blushing and is even unable to

recognize a friend that passes by.

Novels and movies frequently feature men who are trying

hard to impress a woman but are completely depleted by their

attempts, causing them to stumble, forget where they live, or, in

Levin’s case, stutter and fail to recognize a friend. Though these

examples may seem far-fetched, recent research suggests that

they contain a kernel of truth: men’s cognitive performance is

depleted after a short interaction with a woman, especially if the

woman is attractive and men report trying to impress her

(Karremans, Verwijmeren, Pronk, & Reitsma, 2009). Inter-

actions that require impression management are cognitively

taxing because people need to exert effort to strategically

control their behavior and monitor the impression they make

(Vohs, Baumeister, & Ciarocco, 2005). Thus, men’s (but not

women’s) cognitive performance is impaired after an inter-

action with someone of the opposite sex because they are

trying to make a good impression on her, and impression

management is cognitively costly.

In Levin’s case, however, it is not the actual interaction with

Kitty that causes him to stutter: he was already depleted by the

time he reached the pond. In everyday life, there are many such

situations in which men merely anticipate an interaction with a

woman (anticipated interactions) or in which they do not

communicate with a woman face-to-face (pseudo-interactions)
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but do so via phone or the internet. In fact, these types of

‘‘pseudo-interactions’’ have become more and more frequent

through the advance of the internet and mobile phones, to the

point where 89% of college students use instant messaging

(andhave instantmessagingprogramsturnedonforanaverage

of 10 h a day; Hu, Wood, Smith, & Westbrook, 2004), and

almost 30% of employees use instant messaging to commu-

nicate with customers or colleagues (Garret & Danziger,

2008). Next to pseudo-interactions, there are many situations

in which men expect an interaction with a woman (e.g., when

waiting for a meeting with a new female coworker or before

going on a blind date). Thus, from a practical point of view, an

interesting question is if such pseudo-interactions and antici-

pated interactions with opposite-sex others lead to the cogni-

tive impairment effect that has been found previously in

studies inwhich males actually interactedwithanopposite-sex

other.

One important difference between actual interactions and

pseudo- or anticipated interactions is that in anticipated inter-

actions or pseudo-interactions, men frequently know little to

nothing about the woman they are (going to be) interacting with.

Mendonotusuallyknowif the femalecall centeremployeewho

contacts them about their car insurance is attractive, or whether

their new accountant, with whom they have an appointment

later that day, is single. It is unclear if men’s cognitive perfor-

mance would decrease in such an uncertain situation, as people

generally only expend cognitive resources if they find doing so

is worthwhile (Baumeister, DeWall, Ciarocco, & Twenge, 2005;

Wan&Sternthal,2008),andmendonotreadilyengageinimpres-

sion management if a woman has low mate value (Wilson &

Daly,2004).Thefirstgoalof thepresent researchwas toexamine

if men’s cognitive performance decreased after a pseudo-

interaction with a woman in the absence of clear information

about her mate value.

There are several lines of research suggesting that men may

expend their cognitive resources on an anticipated or pseudo-

interaction with a woman even if they have little to no infor-

mation about her mate value. Men are likely to perceive rel-

atively neutral situations in sexualized terms: compared to

women, they have a higher sex drive (Baumeister, Catanese, &

Vohs, 2001), and they are so strongly attuned to sexual oppor-

tunities that they frequently overperceive women’s sexual

intent (Haselton & Buss, 2000). According to error manage-

ment theory (Haselton, 2003), evolutionary pressures shaped

an adaptively biased system of judgment in men that mini-

mizes the risk of missing mating opportunities, even though

this means that men frequently invest resources in women

who are not actually interested in them (Haselton & Buss,

2000). In line with this, there is research suggesting that even

subtle exposure to a woman can trigger men’s motivation to

make a good impression, and could already instigate pro-

cesses related to impression management (e.g., risk taking

behavior; Ronay & Von Hippel, 2010; Van den Bergh &

Dewitte, 2006; Van den Bergh, Dewitte, & Warlop, 2003; Wil-

son & Daly, 2004). Thus, men are likely to be motivated to

invest precious cognitive resources even in the absence of

information about their interaction partner, because she

might be an attractive mate. Therefore, we expect that men’s

cognitive performance will decrease after a pseudo-interac-

tion with a woman, even if they lack clear information about

her attractiveness, age, and marital status.

The second goal of the present research was to investigate if

men’s cognitive performance will decrease if they merely

anticipate an interaction with a woman: a situation that does not

requireactual impressionmanagement.Froma theoreticalpoint

of view, this question is interesting, as previous research sug-

gests that certain types of interactions are cognitively taxing

because they require people to manage their impressions and

coordinate the interaction to make it run smoothly (Finkel et al.,

2006). In the study by Karremans et al. (2009), men’s cognitive

performance decreased after they had been talking to and

interacting with an attractive young confederate or fellow

student for five to seven minutes. In this situation, men could

extensively monitor and strategically adjust their verbal and

nonverbal behavior during the interaction, and they had to exert

effort to make the interaction run smoothly and override habit-

ual or dispositional responses in order to make the desired

impression (Vohs et al., 2005). This study suggests that inter-

acting with a woman can be cognitively taxing for men as the

males are expending their cognitive resources during the inter-

action on making a good impression, resulting in reduced

cognitive resources to perform well on a subsequent task

(Karremans et al., 2009).

Would an anticipated interaction lead to a similar cognitive

impairment effect? If only actively making a good impression

would cause the cognitive impairment effect, we should not

expect this effect to occur in the case of an anticipated interac-

tion with a woman. However, we reason that there may be

processes related to impression management that can sponta-

neously be induced when anticipating an interaction with a

woman, and these processes may also be cognitively taxing. In

Tolstoy’s novel, Levin thought about Kitty, the girl he would

have to talk to later on, and practiced the interaction with her

while walking to the pond to meet her. It seems likely that, when

anticipating an interaction with a woman, men likewise try to

envision their interaction partner and estimate which kind of

impression they would like to make on her. Moreover, they may

also envision how they will try to impress her. Relatedly, males

may feel anxious when thinking about an upcoming interaction

(as Levin did), which may negatively affect cognitive perfor-

mance (cf. Richeson & Shelton, 2003). Thus, psychological

processes related to, or in the service of, impression manage-

ment may hinder cognitive performance on other tasks.

In sum, although research suggests that men’s cognitive

performance decreases after an interaction with an attractive

woman because they try to make a good impression on her, it is
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unclear if having a pseudo-interaction or anticipating an inter-

action will yield the same effects. This question is interesting

because such interactions are highly prevalent in the age of

internet, mobile phones, and instant messaging and because

such interactions lack some of the characteristics (i.e., often

little or no information about the interaction partner; no pos-

sibility for actual impression management in case of the antic-

ipated interaction) that have been implied in explaining pre-

vious results showing that interactingwithawoman can impair

men’s cognitive performance (Karremans et al., 2009).

We conducted two studies to address these issues. In Study 1,

we investigated if men’s cognitive performance would decrease

after a pseudo-interaction in which men lacked clear informa-

tion about the woman’s mate value. In this study, men were told

that they were being observed by a female experimenter while

doing a task. In Study 2, we investigated if the cognitive impair-

ment would occur for males in a situation in which they could

not actually engage in impression management. In this study,

men merely anticipated having a pseudo-interaction with a

woman later on. The situation we created in both experiments

was fairly neutral1: participants were told that they partici-

pated in an experiment about language, and their supposed

interaction partner was an experimenter who would send them

a message to let them know that they could start the task. We

expected that men’s, but not women’s, cognitive performance

would decrease after they had a pseudo-interaction with, or

anticipated an interaction with, someone from the opposite

sex.

Study 1

In Study 1, participants completed a task in which a male or

female experimenter was ostensibly observing them and send-

ing them instant messages. Importantly, our participants had no

information regarding the attractiveness of their observer.2

Thus, this interaction was a pseudo-interaction in the sense that

the only information participants had about their interaction

partner was his or her name, and participants did not have

face-to-face-contact with their interaction partner. After this

‘‘pseudo-interaction,’’we measured participants’ level of cog-

nitive functioning to investigate if men’s cognitive perfor-

mance was impaired if they thought they had been observed by

a female (compared to a male) experimenter.

Method

Participants and Design

A total of 71 students of the Radboud University Nijmegen (39

women) participated in exchange for partial course credit or €4

(approximately $5.50). Participants’ mean age was 21 years and

all were native Dutch speakers, had a heterosexual orientation,

andwerenotcolorblind. Participantswere randomlyassigned to

beobservedbyamaleor femaleexperimenter (BasorLisa).The

study had a 2 (participant sex) 9 2 (observer sex) between

subjects-design.

Procedure

Participants were escorted to their cubicle by an experimenter of

their own sex.3 The experiment consisted of three parts. First, as

a baseline measure of cognitive functioning, they completed a

Stroop color naming-task (Stroop, 1935), a task in which par-

ticipants have to ignore the semantic meaning of a word and

focus on its color. Next, to create a pseudo-interaction with a

woman, or a man, participants were given a task in which they

were led tobelieve that theywereobserved eitherby awomanor

by a man. Finally, after the task, participants again completed

the Stroop task which served as our main dependent variable.

After participants completed the baseline measure of cog-

nitive functioning, a Stroop task consisting of one practice block

and five test blocks (five words per block), they started the‘‘lip

reading task.’’ Participants read short Dutch words out loud in

front of a webcam, ostensibly to collect stimulus materials for a

study on lip reading. In reality, the only goal of this task was to

give participants the impression that they were interacting with

an experimenter (the observer). Before the ‘‘lip reading’’ task

started, a chat window popped up in which an observer (named

Bas or Lisa) sent the participants instant messages. In these

messages, the task was explained and participants were told that

the experimenter would monitor them during the task. The

messages were fully computerized (there was no real Bas or

Lisa) and participants could not respond to them. The chat

window (including the observer’s name and messages)

remained visible on screen during the entire lip reading task.

1 We used an instant messaging-manipulation in the current experiment.

Though some participants might have used instant messaging to commu-

nicatewithdatesandmight thusassociate instantmessagingwithsex,wedo

not think the instant messaging-manipulation primed participants with sex,

as instant messaging is mostly used to strengthen social networks (Grinter,

Palen, & Eldridge, 2006).
2 Althoughparticipantsdidnot receiveany informationabout theobserver,

participantsmight haveassumed that the observerwasayoungperson (e.g., a

student) because the experiment was conducted at a university and because

the experimenter that led them to their cubicle was a young person. As in

many situations in everyday life, participants could have made educated

guesses about the observer’s age based on contextual information, but they

did not have any actual information about the observer’s mate value besides

this.

3 Participantswere led to thecubiclebyanexperimenter of theirownsex to

insure that they were not depleted immediately prior to the interaction.

Though this is important, a disadvantage of this procedure is that we cannot

rule out that men’s cognitive performance only decreases after a pseudo or

anticipated interaction with a woman if they have interacted with a man

first.This seemshighlyunlikely,however, aswedonothaveany theoretical

reasons to expect such an effect.
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No picture was included, so the sex of the observers could only

be deduced from the observer’s name, which was either a

typical Dutch male name (Bas) or a typical Dutch female name

(Lisa). After the lip reading task, participants completed another

Stroop task (Stroop posttest).

Results and Discussion

Mean latencies were computed across all five test blocks for

both the Stroop pretest and the Stroop posttest. Two trials were

removed because their latency exceeded the mean block latency

by more than three SDs. An ANOVA was conducted with the

mean latency of the Stroop posttest as the dependent variable

andparticipant sexand observer sexas predictors.Tocontrol for

individual differences in baseline cognitive functioning, the

mean latency of the Stroop pretest was used as a covariate.

We expected thatmenwouldperformworse ona Stroop-task

after a pseudo-interaction with someone of the opposite sex than

after a pseudo-interaction with someone of their own sex. In line

with this prediction, there was a significant interaction between

participant sex and observer sex, F(1, 70) = 15.08, p\.001,

gp
2 = .19. As depicted in Fig. 1, a one-tailed test showed that

male participants performed worse on the Stroop task after they

were allegedly observed by a woman, M = 4.56, SD = 0.11, as

compared to when observed by a man, M = 3.92, SD = 0.11,

F(1, 70) = 8.39, p\.001. The Stroop performance of female

participants was not influenced by the sex of the observer

(F\1). In line with previous findings by Karremans et al.

(2009), men’s cognitive performance declined after an‘‘inter-

action’’with a woman, even though there was no actual face-

to-face contact with the woman, and participants did not have

clear information about the woman’s looks.

Study 2

In Study 2, we investigated if men’s cognitive performance

would be negatively affected by merely anticipating an inter-

action with a woman. To examine this question, male and

female participants were subtly told that they would be inter-

acting with either a man or a woman. However, before the

interaction would take place (which in fact did not take place),

their cognitive performance was measured. Thus, whereas

in Study 1 we demonstrated that the cognitive impairment

effect occurred even without information about the woman’s

attractiveness, and when impression management opportunity

was very low during a pseudo-interaction, in Study 2 partici-

pants did not interact with the other at all.

Method

Participants and Design

A total of 90 participants (64 women) of the Radboud Uni-

versity Nijmegen participated in the study in exchange for

partial course credit or €5 (approximately $7). Participants’

mean age was 21 years and all were native Dutch speakers, had

a heterosexual orientation, and were not colorblind. Partici-

pants were randomly assigned to anticipate being watched by a

male or female observer (Daan or Danielle). The study had a 2

(participant sex) 9 2 (observer sex) between subjects-design.

Procedure

As in Study 1, participants were escorted to a cubicle by an

experimenter of their own sex, ostensibly to collect stimulus

materials for a study on lip reading. The experimenter explained

the study to the participants: they would start with a Stroop color

naming-task and then proceed to the‘‘lip reading’’task. In the lip

reading task, participants would read words out loud in front of a

webcam, while being observed by another experimenter sitting

in an adjacent cubicle, called Daan or Danielle. This observer,

participants were told, would turn on the webcam and send them

an instant message when they could start the lip reading task. In

reality, we only gave this instruction to create the expectation for

participants that they would be observed by a male or female

observer lateron in thestudy.Thus, themanipulationofobserver

sex consisted of the experimenter referring to the observer with a

typically male or female name (Daan or Danielle) and as he or

she. After the instruction, the experimenter left the cubicle and

participants completed a Stroop color naming-task (the same

task as in Study 1) to measure cognitive functioning.

Results and Discussion

As in Study 1, mean latencies were computed across all five test

blocks. One trial was removed because it exceeded the mean

block latency by more than three SDs. An ANOVA was con-

ductedwith themeanStrooplatencyasadependentvariableand

participant sex and observer sex as predictors.

Fig. 1 Mean posttest Stroop score in seconds for male and female

participants after a pseudo-interaction with a male observer (Bas) or a

female observer (Lisa) (Study 1). Stroop pretest was used as a covariate

to control for baseline differences in cognitive control
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We expected that male (but not female) participants would

performworseon theStroop task if theyanticipated amixed-sex

interaction than if they anticipated a same-sex interaction. In

line with our expectations, there was a significant observer

sex 9 participant sex interaction, F(1, 89) = 4.04, p = .05,

gp
2 = .05. As depicted in Fig. 2, a one-tailed test showed that

male participantsperformed worseon theStroop task when they

expected observation by a woman, M = 4.84, SD = 0.21, as

compared to when expecting observation by a man, M = 4.22,

SD = 0.27, F(1, 89) = 3.29, p = .04. The Stroop performance of

femaleparticipantswasnot influencedby thesex of the observer

(F\1). Thus, the anticipation of a mixed sex-interaction seemed

enough to influencemen’s performance on a cognitive task. As in

Study1, thiseffectoccurredeventhoughparticipantsdidnothave

clear information about the woman’s mate value.

General Discussion

The present research showed that men’s cognitive performance

declinedafter theyengaged inapseudo-interactionwithawoman

(Study 1) or after they merely anticipated interacting with a

woman (Study 2). These findings extent previous researchby

suggesting that actually interacting with a woman was not a

necessary prerequisite for the cognitive impairment effect in

men to occur. Men seem so strongly attuned to mating oppor-

tunities that they were influenced by rather subtle cues to a

woman, even in the absence of clear information about her.

Casually mentioning a female instead of a male name was suf-

ficient to impair men’s cognitive performance. Outside of the

laboratory, men frequently anticipate interactions or engage in

pseudo-interactions in which they have limited information

about their interaction partner. Thus, the present research sug-

gests that the cognitive impairment effect for males can occur in

more situations than previously assumed: men’s cognitive per-

formance might be affected if they are talking to a woman on the

phone (or already before that, while they were waiting for her

phone call), if they are chatting with a woman online or if they

are sitting in the waiting room of their new, female, doctor.

Research on high-maintenance interactions suggests that cer-

tain types of interactions are cognitively taxing because they

require people to manage their impressions and coordinate the

interaction (Finkel et al., 2006). These studies suggest that inter-

acting with a woman can be cognitively taxing for men (Kar-

remans et al., 2009)and that interactingwith African Americans

can be cognitively taxing for high prejudice whites because they

have to exert effort as not to appear prejudiced (Richeson &

Shelton, 2003). As the term suggests, it has so far been assumed

that high maintenance interactions are cognitively taxing due to

factors within the interaction. The present study is the first to

show that cognitive impairment effects can occur in the absence

of an actual interaction, raising the interesting possibility that

merely anticipating other types of high maintenance interac-

tions might also affect people’s cognitive performance. Thus, it

might also be the case that, for high prejudiced whites, merely

anticipating an interaction with an African American can

already affect their cognitive resources. Because people

more strongly rely on stereotypes if they have fewer cognitive

resources available (Gordijn, Hindriks, Koomen, Dijksterhuis, &

Van Knippenberg, 2004), knowing that one has to try to appear

non prejudiced later on might have the paradoxical effect of

increased reliance on stereotypes because high prejudice whites’

cognitive resources are already depleted before they even start

interacting with an African American.

Though impression management seems to be the most likely

explanation for the cognitive impairment effect, more research

is needed to gain insight into the exact processes that lead to a

decrease in men’s cognitive resources. Impression management

is a complex process that consists of different actions (Leary,

1995), such as sizing up an interaction partner, thinking about

the image one would like to portray to that specific interaction

partner, and monitoring if one’s behavior fits that impression. In

the current study, men’s cognitive performance might have

decreased because they were busy thinking about the upcoming

interaction and their interaction partner. It is also possible that

men felt anxious when thinking about the upcoming interaction

or that they chose to allocate less resources to the Stroop task in

order to‘‘save’’cognitive resources for the actual interaction to

be able to make a good impression on their interaction partner

later on. Thus, though the present research suggests that

impression management is the cause of the cognitive impair-

ment effect, future research should investigate exactly which

impression management processes cause the effect, and if there

are any other processes (e.g., an increase in testosterone upon

seeing a woman’s name) that might play a role in causing or

exacerbating the effect. Another suggestion for future research

would be to investigate if the cognitive impairment effect also

occurs for gay men. Although we suggest that men’s, but not

women’s, cognitive performance diminishes after a pseudo-or

anticipated interaction because evolutionary pressures shaped

men to be more likely to sexualize fairly neutral situations, we

cannot rule out that the sex difference is caused by male-typical

Fig. 2 Mean Stroop score in seconds for male and female participants

after anticipating an interaction with a male observer (Daan) or a female

observer (Danielle) (Study 2)

Arch Sex Behav (2012) 41:1051–1056 1055

123



socialization (especially when it relates to evolutionary novel

situations, such as instant messaging). Studying if men show the

same effects when anticipating an interaction with a woman,

regardless of sexual orientation, would help us to gain more

insight in this issue.

In sum, the present research suggests that men’s, but not

women’s, cognitive performance diminishes if they think they

interact with, or anticipate interacting with, someone from the

opposite sex. Although more research is needed to investigate

the exact processes that play a role in the cognitive impairment

effect, and to study if it occurs in other groups of participants,

such as in gay men, the present research gives us a little more

insight in why Levin started stuttering by the time he reached

the pond. Even the most subtle form of exposure to a potential

mate can diminish men’s cognitive performance, even if she is

nothing more than a name on a computer screen.
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