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Abstract 

The visual system has been found to prioritize emotional stimuli so robustly that their 

presence can temporarily “blind” people to non-emotional targets in their direct line of vision. 

This has ostensible implications for the real world: medics must not be blinded to important 

information despite the trauma they confront, and drivers must not be blinded when passing 

emotionally engaging billboards. One possibility is that the familiarity of goal-relevant 

information can protect people’s perception of it despite emotional distraction (e.g., drivers’ 

perception might be less impaired by graphic ads when on a familiar road). In two 

experiments, we tested whether familiarity renders targets more perceptible following the 

presentation of an emotional distractor in two temporal attention tasks, emotion-induced 

blindness (Experiment 1) and the attentional blink (Experiment 2). Targets were pictures of 

familiar or unfamiliar locations. Although, overall, familiar targets were seen better than 

unfamiliar targets in both studies, stimulus familiarity did not reduce the relative perceptual 

impairments caused by emotional distractors.  
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Real world familiarity does not reduce susceptibility to emotional disruption of perception: 

Evidence from two temporal attention tasks  

 

Despite the common intuition that “seeing” is something that the eyes do, conscious 

perception emerges from a convergence of cognitive and other psychological competition 

processes. For example, our tendency to attentionally prioritise emotional stimuli means that 

emotional stimuli dominate when competing for perceptual resources under conditions that 

tax the temporal resolution of attention (e.g., Anderson, 2005; Anderson & Phelps, 2001; 

Ihssen & Keil, 2009; Most & Jungé, 2008; Schwabe et al., 2011; Schwabe & Wolf, 2010). 

Another salient factor that can shape conscious perception is people’s visual history and 

relative familiarity with the objects, people, and other stimuli that they encounter. Visual 

experience confers a range of cognitive benefits, including those boosting perception, 

selection, and memory of familiar items (e.g., Malinowski & Hübner, 2001; Greene, Botros, 

Beck, & Fei-Fei, 2015). The fact that many cognitive and psychological processes contribute 

to conscious perception leads almost inevitably to the likelihood that the effects of these 

processes will sometimes conflict and compete against each other. Competitive processes that 

favour emotional stimuli often result in people not seeing other, task-relevant but unfamiliar 

stimuli presented in close temporal proximity to emotional stimuli. But what happens when 

these other stimuli are highly familiar? Here we test the potential of stimulus familiarity to 

protect against competition-driven perceptual impairments following emotional stimuli. 

The degree to which emotional stimuli compete for perceptual processing is especially 

apparent in emotion-induced blindness (EIB). In EIB, people search rapid serial visual 

presentations (RSVPs) for a single target and are impaired in detecting the target when it is 

closely preceded (or sometimes followed) by an emotional distractor (e.g., Most, Chun, 

Widders & Zald, 2005; Most & Jungé, 2008). In a typical EIB task, each trial contains a 
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stream of rapidly presented, upright landscape pictures and people search for the one 

landscape picture that is rotated 90-degrees clockwise or counter-clockwise. At the end of 

each trial, people press a key indicating the orientation of the target, and their performance is 

profoundly worse if the target had been preceded by a task-irrelevant emotional- relative to 

neutral- image (Most et al., 2005).  

EIB appears to arise from perceptual competition between emotional and non-

emotional stimuli, rather than from competition at a later stage of processing. Evidence of 

this comes partly from findings that the effect appears to be localized in space: when people 

monitor two simultaneous streams for a target, with the distractor appearing in either the 

same or opposite stream as the target, EIB primarily emerges when they appear in the same 

stream as each other (Kennedy et al., 2018; Most & Wang, 2011). Had EIB stemmed from a 

later stage of competition, such as competition for memory encoding, there would have been 

no reason to expect such a localized effect. 

The advantages associated with stimulus familiarity have also been shown to have an 

early locus. The role of experience and familiarity in shaping perception can be observed 

during stages as early as figure-ground segmentation (Peterson & Gibson, 1991): if one of 

two regions separated by a shared border evokes the silhouette of a familiar object, that 

region will tend to win the competition for dominance and will be seen as the figure, with the 

other region perceived as background. Extreme stimulus familiarity, as in the case of 

perceptual experts, has also been shown to support an earlier onset of object recognition, with 

performance on a sequential matching task rising above chance at shorter presentation times 

for objects of expertise compared to non-expertise (Curby & Gauthier, 2009). It is possible 

that benefits such as these might allow highly familiar, compared to unfamiliar, stimuli to 

better compete with emotional stimuli and therefore be less subject to emotion-induced 

perceptual impairments. 
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Indirect evidence suggests that prior knowledge about a stimulus’ perceptual features 

might reduce the competitive advantage that emotional stimuli have over it. For example, 

greater knowledge about the expected visual features of a target can reduce its susceptibility 

to EIB. In one EIB study, when participants were provided with specific featural information 

about the target, EIB was reduced (Most et al., 2005). However, this benefit was only present 

among participants scoring low in “harm avoidance”, a personality measure related to anxiety 

(Cloninger, Svrakic, & Przybeck, 1991). This suggests that if people know more about the 

target beforehand, the extent to which they can use this knowledge to overcome emotionally 

negative distractors might depend on their anxiety profile. That said, there is a non-trivial 

distinction between foreknowledge of what a target will look like on a trial-to-trial basis and 

overall familiarity with a class of stimuli, so it remains to be seen whether target familiarity 

itself reduces perceptual impairments caused by emotional distractors. Often familiarity is 

manipulated through repeated exposure to the same stimuli within the context of a lab 

session. However, no lab-based manipulation can match the extensive familiarity that comes 

from exposure in real life, outside the lab.  

Evidence from the attentional blink (AB) – a widely studied temporal attention task 

that is phenomenally similar to EIB – suggests that extreme familiarity can reduce attentional 

competition between stimuli. In AB tasks people try to report two RSVP targets, and their 

ability to see the second target is impaired if it appears too close in time to the first target 

(Chun & Potter, 1995; Raymond, Shapiro, & Arnell, 1992). Jackson and Raymond (2006) 

used the AB paradigm to explore the impact of familiarity on attention and face processing. 

They manipulated the familiarity of task-relevant information by using either famous (i.e. 

familiar) or non-famous (i.e. unfamiliar) faces as the second target in the image stream. The 

study found evidence of an AB for non-famous faces but no AB for famous faces (Jackson & 

Raymond, 2006). In another study, Shapiro and colleagues (1997) found that the AB was 
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eliminated when the target stimulus was the person’s own name but not when the target was 

another name or noun. Finally, the AB is attenuated for objects of expertise compared to 

objects of non-expertise (Blacker & Curby, 2016). These findings suggest that greater 

familiarity with task-relevant information might not only reduce the AB, but, in some cases, 

eliminate it. 

If familiar items require fewer attentional resources for accurate identification, as 

argued by Jackson and Raymond (2006), it is possible that familiarity might attenuate even 

robust disruptions caused by emotional stimuli. This is important to know, as it would 

suggest that greater familiarity or experience with task-relevant information could allow 

people to process that information effectively even when it appears among highly emotional 

and distracting information (e.g. as is often required of nurses or paramedics). If target 

familiarity does indeed reduce EIB, this would also constitute a unique finding in the growing 

EIB literature. To date, EIB has proven to be difficult to eliminate across a range of 

manipulations. For example, in one study the categorical salience of distractors was reduced 

by having them appear within streams of heterogeneously categorized items (e.g., a teapot, a 

bike, a chair, etc) compared to homogeneously categorized items (e.g., all teapots); although 

this reduced the disruptive impact of neutral distractors it did not reduce the impact of 

emotional distractors (Kennedy & Most, 2015). Similarly, providing participants with 

foreknowledge of exactly when a target would appear – a manipulation designed to increase 

proactive control – decreased distraction overall, but did not diminish the degree to which 

emotional distractors impaired perception more than neutral distractors did (Zhao, Grimshaw, 

& Most, in revision). And increasing the frequency of emotional distractor trials – another 

means for increasing proactive control – also did not diminish EIB (Zhao & Most, 2018). The 

experiments reported here provided an opportunity to assess whether perceptual benefits of 
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target familiarity – should any emerge – might counter any emotion-specific impairments 

caused by distractors. 

Experiment 1 

To test whether familiarity might attenuate the typically robust disruptions caused by 

emotional stimuli, we manipulated the familiarity of the target stimuli in the EIB paradigm. 

Participants also completed a self-report measure of anxiety, given previous findings that 

foreknowledge about target identity attenuated EIB primarily for people scoring low in a 

measure linked with anxiety (Most et al., 2005). This was to probe for the possibility that 

target familiarity would help low anxious, but not high anxious, participants overcome EIB. 

These data were collected primarily to guide future studies on the role of individual 

differences on any potential effects of stimulus familiarity on EIB. 

 

Method 

Participants. Sixty-five undergraduate students (13 males and 52 females, mean age = 20.18 

years, SD = 2.40) from Macquarie University participated for course credit. All participants 

had normal or corrected-to-normal vision. Sample size was determined by a power analysis 

assuming a small to medium effect size (ηp2 = .05) and desired power of 0.85 (G*Power 3.1; 

Faul, Erdfelder, Lang, & Buchner, 2007).  This analysis suggested a sample size of 45 

participants was required for our main (ANOVA) analysis. However, sixty-five participants 

were recruited to support the analysis of individual differences (in anxiety) and to allow for 

potential data loss due to poor participant performance. 

 

Materials and Stimuli. The stimuli included 56 emotionally negative distractors (e.g., 

threatening animals, medical trauma, etc), 56 emotionally neutral distractors (e.g. people or 

animals with no obvious emotional content), and 252 landscape and architectural scenes. The 
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negative and neutral images were used in previous emotion-induced blindness studies (e.g., 

Most et al., 2005) and were drawn mostly from the International Affective Picture System 

(Lang, Bradley, & Cuthbert, 2001) and were supplemented with similar images drawn from 

publicly accessible sources and websites. Each rapid stream contained a target, which could 

be one of 56 ‘familiar’ images or 56 ‘unfamiliar’ images. The familiar images depicted either 

a famous landmark (e.g., Sydney Opera House) or other locations well-known to the 

participants (e.g., prominent locations on Macquarie University campus). The unfamiliar 

images depicted buildings, bridges, or rock formations that were likely to be unknown to the 

participants. All images were 320 × 240 pixels and subtended 8cm x 6cm on the computer 

monitor.    

The 21-item Depression Anxiety and Stress Scale (DASS-21) was used to provide a 

measure of anxiety. The DASS-21 is a shortened version of the 42-item scale first developed 

by Lovibond and Lovibond (1995). Previous studies show that the DASS-21 demonstrates 

strong internal consistency, with Cronbach alpha scores of .94 for Depression, .97 for 

Anxiety, and .91 for Stress (Antony, Bieling, Cox, Enns, & Swinson, 1998). The Anxiety 

subscale has also demonstrated strong concurrent validity, with Anxiety scores strongly 

correlated with scores from the Beck Anxiety Inventory (r = .84 to .85; Antony et al., 1998). 

 

Procedure. Participants first completed the DASS-21. For each trial of the EIB task, a stream 

of 21 images appeared on a computer screen at a rate of 100ms per image (see Figure 1). 

Each trial contained a target image (familiar or unfamiliar) that was surrounded by a coloured 

border, which denoted it as the target. In two-thirds of the trials, the target was preceded in 

the stream by an image belonging to one of two critical distractor groups: negative or neutral. 

In these trials, the target appeared either 200ms after the distractor (i.e. within the typical EIB 

window) or 800ms after the distractor (i.e. outside the typical EIB window). The remaining 
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one-third of trials, where no distractor was presented before the target, served as a baseline 

condition. The experiment consisted of four blocks of 84 trials; and trial conditions were 

equally distributed across block and randomized within each block.   

After each EIB stream, a test screen containing nine images appeared, organised into 

a 3 × 3 array. Each array contained three non-target items that were part of the RSVP stream 

for that trial, three images taken from the set of 56 familiar images (including the target 

image if the target was familiar), and three images taken from the set of 56 unfamiliar images 

(including the target image if the target image was unfamiliar). The spatial position of each 

image was randomised within the array. Participants were instructed to click on the image 

that they believed had been the target in the preceding rapid stream. The image array 

remained on-screen until a response was recorded.  

 

[Figure 1 about here] 

 

Before commencing the experimental task, participants completed 12 practice trials. 

The practice trials did not contain any negative or neutral distractors. The target images in the 

practice trials consisted of six familiar targets and six unfamiliar targets, ordered randomly 

within the practice block. Target images in the practice block did not overlap with those used 

in the main task. The presentation rate for the practice session increased from 300ms/image 

on the first practice trial, to the experimental rate of 100ms/image on the final practice trial. 

After completing the practice session, participants completed the experimental task.   

After completing the EIB task, participants were asked to rate their level of familiarity with 

each of the 112 target images used in the experiment. Familiarity ratings served as a 

manipulation check to ensure that participants were indeed more familiar with the ‘familiar’ 

items than they were with the ‘unfamiliar’ items. The experimenter informed participants that 
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they should rate how familiar they were with the locations depicted in the images, rather than 

how familiar they were with the specific images used in the experiment. Participants were 

instructed in this way as we were specifically interested in participants’ familiarity with these 

visual scenes outside the lab, rather than any image-specific familiarity participants acquired 

during the testing session. Each image was presented on the computer screen for 100ms and 

was followed by the appearance of a four-point rating scale containing the following labels: 

‘Very unfamiliar’ (1), ‘Unfamiliar’ (2), ‘Familiar’ (3), and ‘Very familiar’ (4). Participants 

responded by pressing the appropriate number keys on the computer keyboard. The 

presentation duration of the stimuli during this image rating task was matched to that in the 

EIB task (i.e., 100 ms/image). This was done to provide insight into whether participants 

could recognise and thus access the familiarity of the target images with the limited viewing 

time provided within the EIB task.  

Results & Discussion 

Data from one participant were excluded from the analyses due to overall accuracy 

that was more than two standard deviations below the mean. For the remaining 64 

participants, the mean accuracy (collapsed across conditions) was 81.1% (SD = 8.6%).  

To determine whether the familiarity manipulation was effective, a paired-samples t-

test was conducted on participants’ familiarity ratings for the familiar and unfamiliar images 

that had been used during the experimental session. A significant difference emerged in the 

ratings for ‘familiar’ images (M = 3.43, SD = 0.29) and ‘unfamiliar’ images (M = 1.66, SD = 

0.41), t(63) = 38.34, p < .001, 95% CI [1.68, 1.86], with ‘familiar’ images receiving a 

significantly higher rating of familiarity than did the ‘unfamiliar’ images.  

The accuracy data from the EIB task were submitted to a 2 (Lag) × 2 (Distractor 

Type) × 2 (Familiarity) within-subjects analysis of variance (ANOVA). A significant main 

effect of lag emerged, F(1, 63) = 295.346, p < .001, ηp2  = .824: performance was 
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significantly worse when the target image appeared only 200ms after the distractor (Lag 2; M 

= 66.3%, SD = 14.0%) than 800ms after the distractor (Lag 8; M = 88.5%, SD = 7.4%). The 

main effect of distractor type was significant, F(1, 63) = 102.644, p < .001, ηp2 = .620: 

performance was higher in the neutral condition (M = 81.4%, SD = 9.3%) than the negative 

condition (M = 73.4%, SD = 11.3%). The two-way interaction between lag and distractor 

type was also significant, consistent with a standard EIB effect, F(1, 63) = 58.341, p < .001, 

ηp2 = .481.  

[Figure 2 about here] 

 

Importantly, the main effect of familiarity was significant, F(1, 63) = 146.140, p < 

.001, ηp2 = .699. Participants identified familiar target images (M = 81.7%, SD = 9.3%) more 

accurately than unfamiliar target images (M = 73.2%, SD = 11.3%; Figure 2). The two-way 

interaction between familiarity and lag was non-significant, F(1, 63) = 3.146, p = .081, ηp2 = 

.048, suggesting that familiarity affected performance equivalently across the two lags. The 

two-way interaction between familiarity and distractor type was also non-significant, F(1, 63) 

= 0.985, p = .325, ηp2 = .015, suggesting that familiarity affected performance equally across 

distractor type conditions. Finally, the three-way interaction between familiarity, lag, and 

distractor type was non-significant, F(1, 63) = 0.337, p = .563, ηp2 = .005, suggesting that 

familiarity did not moderate the lag by distractor type interaction. That is, familiarity did not 

moderate EIB.    

Correlation analyses were conducted to assess the role of anxiety. The first correlation 

focused on the relationship between anxiety and EIB. In line with Most et al. (2005), an EIB 

index was calculated as accuracy in the neutral condition at lag 2 minus accuracy in the 

negative condition at lag 2. Results showed that anxiety and EIB were not significantly 

correlated (r = .099, p = .437), suggesting that anxiety did not moderate EIB. The second 
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correlation focused on the relationship between anxiety and the familiarity effect. The effect 

of familiarity on EIB was measured as the individual’s EIB index in the unfamiliar condition 

minus their EIB index in the familiar condition. Again, the correlation between anxiety and 

the familiarity effect was weak and non-significant (r = -.013, p = .917). Exploratory analyses 

were also conducted using the other subscales of the DASS-21, namely Depression and 

Stress. However, all results were non-significant, suggesting that Depression and Stress 

moderated neither the EIB nor the impact of familiarity on the EIB. Notably, our sample was 

predominantly female young adults. This is potentially relevant given differences in reported 

anxiety rates between males and females, with anxiety rates typically higher amongst female 

samples (Kessler et al., 1994). Unfortunately, we had too few males on our sample to explore 

any potential behavioural differences related to gender. 

 In summary, Experiment 1 replicated the established EIB phenomenon found in 

previous studies (e.g. Most et al., 2005; Most & Wang, 2011). Participants found it more 

difficult to accurately identify the target image when it closely followed an emotionally 

disturbing image, compared to when it closely followed an emotionally neutral image. 

However, although participants robustly identified familiar target images more accurately 

than unfamiliar target images, familiarity did not moderate EIB, defined as the relative 

difference in accuracy following neutral and emotional distractors. That is, participants 

demonstrated equivalent levels of EIB regardless of their familiarity with target images. 

Experiment 2 

The failure of target familiarity to reduce EIB contrasts with previous findings 

regarding the phenomenally similar AB, which was found to be reduced when familiar, 

compared to unfamiliar, stimuli (faces) were used as targets (Jackson & Raymond, 2006). 

This discrepancy could be viewed as consistent with suggestions that the mechanisms 

underlying the AB and EIB do not completely overlap (Kennedy et al., 2018; Wang, 
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Kennedy, & Most, 2012). Alternatively, previous findings that familiar stimuli break through 

the AB may have been a unique consequence of the fact that the familiar targets were famous 

faces (unlike Experiment 1, which used images of well-known scenes). This possibility 

would be consistent with evidence that identification of familiar faces is automatic and does 

not tax attentional resources (Jung, Ruthruff, & Gaspelin, 2013), as well as with evidence that 

faces may be processed through distinct channels and are thus uniquely immune to the AB 

(Awh et al., 2004). There is also evidence that faces, by virtue of their status as objects of 

expertise, are less vulnerable to the AB (Blacker & Curby, 2016). On the face of it, one 

possible way to tease apart stimulus- vs. mechanism- driven reasons why familiarity did not 

impact EIB in Experiment 1 could be to use familiar vs. unfamiliar faces as targets in a 

modified EIB experiment. However, there are limitations to this approach: previous work has 

shown that when people are able to tune their attention for features that easily discriminate 

EIB targets from other items in the stream (e.g., people look for faces among scenes), the EIB 

effect overall is quite diminished (e.g., Most et al., 2005; Most et al., 2006). Thus in 

Experiment 2, we used an AB task and adopted the following logic: If stimulus differences 

between Experiment 1 and the previously published AB study account for the observed 

benefit of familiarity for the AB and the lack of one in EIB, then target familiarity should not 

impact the AB when the stimuli are scenes. In contrast, if the differences in the impact of 

familiarity are driven by mechanistic differences between EIB and the AB themselves, then 

an impact of target familiarity should be observed in the AB even when the targets are 

scenes. In Experiment 2, we put this to the test by examining the effect of familiarity on the 

AB using the same stimuli as in Experiment 1.  

 

Method  
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Participants. Fifty undergraduate students (13 males and 37 females, mean age = 19.68 years, 

SD = 1.97) participated for course credit. The sample size was determined by a power 

analysis as described for Experiment 1, with additional participants collected to allow for data 

loss due to poor performance. All participants had normal or corrected-to-normal vision.  

 

Materials and Stimuli. The stimuli were identical to those used in Experiment 1, including the 

familiar and unfamiliar targets, 56 negative and 56 neutral images, and landscape and 

architectural scenes. Negative emotional images were not used in previous examinations of 

the impact of familiarity on the AB (Jackson & Raymond, 2006) but were included in the 

present task to facilitate comparison with Experiment 1.  

 

Procedure. The experimental task was similar to that in Experiment 1, except that the 

negative and neutral trials contained two target images: the first target (T1) being the negative 

or neutral image, and the second target (T2) being the familiar or unfamiliar image. The first 

target was surrounded by a red border to indicate its status as T1 for that trial. The familiar or 

unfamiliar image was surrounded by a green border to indicate its status as T2 for that trial. 

T2 appeared either 200ms or 800ms after T1. As in the standard AB paradigm, baseline trials 

– where no T1 appeared – were also included.  

 

[Figure 3 about here] 

 

After each image stream, viewers saw a test screen from which they selected the 

target items (see Figure 3). In the baseline condition, the test screen contained nine images in 

a 3 × 3 array, as in Experiment 1. Participants used the computer mouse to select which 

familiar or unfamiliar scene was the target for that trial. In the negative and neutral 
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conditions, since there were two target images per stream, the test screen contained 12 

images, split into two sections. At the top of the screen, three negative (on negative T1 trials) 

or neutral (on neutral T1 trials) images were presented alongside each other, and participants 

attempted to identify T1 from these images. The bottom section of the screen contained nine 

images organised into a 3 × 3 array, as in Experiment 1, and participants attempted to identify 

T2 from these images. Like Experiment 1, the image arrays remained on-screen until 

responses were recorded.  

Participants completed 12 practice trials containing four negative distractors, four 

neutral distractors, and four baseline trials. All other aspects of the practice and experimental 

blocks were identical to Experiment 1. After completing the experimental task, participants 

rated how familiar they were with the ‘familiar’ and ‘unfamiliar’ targets.  

Results & Discussion 

A paired-sample t-test revealed a significant difference between the familiarity ratings 

for ‘familiar’ images (M = 3.26, SD = 0.42) and ‘unfamiliar’ images (M = 1.53, SD = 0.41), 

t(49) = 29.62, p < .001, 95% CI [1.61, 1.85], suggesting that the familiarity manipulation was 

effective.  

Data from one participant were excluded due to poor T1 accuracy, with the participant 

scoring greater than two standard deviations below the mean. For the remaining 49 

participants, the mean T1 accuracy score was 95.6% (SD = 4.4%). As per standard AB task 

analysis procedures, trials in which T1 was misidentified were removed from the analysis 

(e.g., Jackson & Raymond, 2005; Nieuwenstein, 2006). After removing incorrect T1 trials, 

the mean T2 accuracy score was 63.8% (SD = 10.0%).  

T2 accuracy was submitted to a 2 (Lag) × 2 (T1 Type) × 2 (Familiarity) within-

subjects analysis of variance (ANOVA). This analysis revealed a significant main effect of 

lag, F(1, 48) = 955.916, p < .001, ηp2  = .952: performance was significantly worse at Lag 2 
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(M = 27.9%, SD = 13.2%) than at Lag 8 (M = 80.7%, SD = 11.3%). The main effect of T1 

type was significant, F(1, 48) = 16.599, p < .001, ηp2 = .257, with better performance in the 

neutral condition (M = 55.8%, SD = 11.4%) than the negative condition (M = 52.8%, SD = 

10.7%). The two-way interaction between lag and T1-type was also significant, F(1, 48) = 

7.157, p = .010, ηp2 = .130, consistent with a standard AB effect – the appearance of a 

negative distractor weakened performance more heavily at Lag 2 (inside the AB window) 

than at Lag 8 (outside the AB window). 

The main effect of familiarity was also significant, F(1, 48) = 108.845, p < .001, ηp2 = 

.694, with participants selecting familiar target images (M = 58.8%, SD = 10.6%) more 

accurately than unfamiliar target images (M = 49.9%, SD = 11.7%; Figure 4.). However, the 

two-way interaction between familiarity and lag was non-significant, F(1, 48) = 0.069, p = 

.794, ηp2 = .001, suggesting that familiarity affected performance equally across the two lag 

conditions. The fact that familiarity improved performance equally inside and outside the AB 

window suggests that familiarity did not specifically impact the information processing 

bottleneck that underlies the AB phenomenon. The two-way interaction between familiarity 

and T1-type was non-significant, F(1, 48) = 0.392, p = .534, ηp2 = .008, suggesting that 

familiarity affected performance equally regardless of whether T1 was negative or neutral. 

Finally, the three-way interaction between familiarity, lag, and distractor type was non-

significant, F(1, 48) = 0.578, p = .451, ηp2 = .012, suggesting that familiarity did not moderate 

the lag by T1-type interaction. That is, despite a robust effect of familiarity on participants’ 

overall performance, familiarity did not moderate the AB.  

 

[Figure 4 about here] 
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In summary, in the context of the attentional blink (replicated here), participants 

robustly identified the second target image more accurately when it was familiar than when it 

was unfamiliar. Despite this robust effect, the familiarity of the second target image did not 

modulate the AB itself. That is, familiarity boosted performance equally regardless of 

whether T2 appeared at Lag 8 (outside the AB window) or at Lag 2 (inside the AB window). 

Similarly, whereas the AB following emotionally negative T1 targets was worse than 

following neutral T1 targets, this difference was not modulated by T2 familiarity (consistent 

with Experiment 1). 

 These findings suggest that the impact of familiarity on the AB is not as robust or as 

generalisable as previous studies have suggested. As aforementioned, Jackson and Raymond 

(2006) found that familiarity eliminated the AB when faces were used as the target stimuli, 

and they argued that the famous faces had “escaped” the AB due to their high familiarity. 

However, the present results revealed that when scenes are used instead of faces or names, 

familiarity does not modulate the AB. It may be that effects of familiarity on the AB are 

constrained by the target stimulus category used. 

General Discussion 

 Despite the fact that participants were robustly better able to identify familiar items 

than unfamiliar items when they appeared as the second target in an attentional blink task or 

as the only target in an EIB task, target familiarity did not confer perceptual benefits in the 

face of competition from negative emotional stimuli: the difference in accuracy following 

negative T1s/distractors and neutral T1s/distractors was the same regardless of the familiarity 

of T2s/targets. Further, in the EIB task, the relationship between familiarity and EIB was not 

moderated by the anxiety profile of the viewer. These findings suggest that, despite the 

numerous processing benefits afforded by familiarity, familiar stimuli are equally vulnerable 

to the performance costs associated with the AB and EIB. 
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The inability of familiarity to protect processing of targets in the AB or from emotion-

specific impairments caused by distractors in EIB is, on one hand, surprising in the context of 

research demonstrating that familiarity with task-relevant information offers an array of 

advantages for visual processing (e.g. Shapiro et al., 1997; Tong & Nakayama, 1999, Buttle 

& Raymond, 2003). For example, it has been suggested that greater familiarity with a 

stimulus enhances its prospects of reaching working memory (Tong & Nakayama, 1999) 

and/or allows for a more robust and durable representation in working memory due to input 

from long-term memory stores (Cowan, 2001). Evidence consistent with these possibilities 

emerged in the current study, where participants consistently performed better when 

identifying familiar than unfamiliar targets. However, despite this main effect, the results of 

this study suggest that becoming more familiar with task-relevant information does not 

enable circumvention of temporal limitations of attention.  

On the other hand, the current findings are not surprising in the context of a growing 

body of work suggesting that EIB is resistant to manipulations that enhance attentional 

control or decrease the categorical salience of emotional distractors (e.g., Kennedy & Most, 

2015; Kennedy, Newman, & Most, 2018; Zhao & Most, 2018; Zhao, Grimshaw, & Most, in 

revision). Some previous evidence does suggest that vividness of target templates might 

modulate EIB, but only among people who score low in a measure linked with trait anxiety 

(Most et al., 2005). The current finding that familiarity does not protect against emotion-

specific impairments in EIB is consistent with suggestions that the phenomenon stems from 

early perceptual competition processes that may not be easily modulated by high-level 

cognition (Wang, Kennedy, & Most, 2012). It is nevertheless striking that target familiarity 

did not decrease the emotion-specific impairment caused by distractors, given that familiarity 

has elsewhere been shown to affect competition processes very early in perceptual processing 

(Peterson & Gibson, 1991).  
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The current study was designed to test the impact of real-world familiarity on the 

robust emotion-specific costs induced as a consequence of the temporal limits of attention. 

Thus, we asked participants to make familiarity judgments based on their familiarity with 

these visual scenes outside the lab, rather than the image-specific familiarity participants 

could have acquired during the testing session. Image-specific familiarity is only one 

contributor to perceptual familiarity in the real-world, as every new experience with a 

stimulus is likely to occur under different lighting conditions, from different viewpoints, or in 

the presence of new features or occluding items (e.g., a different car in a scene or a pair of 

sunglasses on a face). Thus, our participants’ familiarity with the scenes was likely instead 

supported by a more general perceptual familiarity that allowed them to recognise the scenes 

despite likely never having seen the exact images of the scenes before. In addition, their 

familiarity also likely included a conceptual component, courtesy of the knowledge about the 

scenes that they would have accrued over the course of their exposure to these scenes in the 

real-world. The line between conceptual and perceptual familiarity can be thin, and indeed 

previous work has demonstrated the ability of semantic representations to facilitate basic 

perceptual judgements, such as the recognition of novel views of objects (e.g., Curby, 

Hayward, & Gauthier, 2004; Collins & Curby, 2013). In the present experiments, the degree 

to which participants’ semantic versus perceptual familiarity supported the general advantage 

for familiar over unfamiliar targets in the AB and EIB tasks remains a question deserving of 

follow-up testing. For example, it is possible that image-based perceptual familiarity with 

targets will be found to reduce EIB whereas more general, real-world-based perceptual 

familiarity does not, consistent with evidence suggesting that the EIB effect has an early 

perceptual locus. Interestingly, this may not be the case for the AB, given both the frequent 

use of small, finite stimulus sets (e.g., digits or letters) that are often repeated countless times 
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within AB experiments and the proposed non-perceptual (i.e., working memory) locus of the 

AB.  

Regarding the AB effect, the inconsistency between our findings and previous 

findings demonstrating a reduced AB for highly familiar stimuli (e.g., famous faces or objects 

of expertise) may stem from differences in the manner in which these stimuli are processed 

(Blacker & Curby, 2016; Jackson & Raymond, 2006). Further evidence for this possibility 

comes from findings that the disruption to visual processing from emotional cues is 

attenuated for faces compared to objects (from a non-expert category) (Mardo, Schwartz, 

Avidan, & Hadad, 2018). Thus, faces and objects of expertise may be relatively unique in 

their ability to circumvent typical attentional limitations. Faces have previously been found to 

break through the attentional blink when competing against non-faces, potentially because 

they recruit a different processing channel (Awh et al., 2004). Evidence suggests that – with 

experience – objects of expertise recruit overlapping neural substrates and processing 

resources as faces do (Curby & Gauthier, 2014; Gauthier, Skudlarski, Gore, & Anderson, 

2000).  Thus, findings that faces and objects of expertise recruit different resources than do 

the stimuli used in the current studies may account for the apparent discrepancy between our 

findings and previous ones.  

Alternatively, or additionally, the effect of familiarity on the AB might depend on the 

degree to which emotion is involved. Unlike the previous AB studies on the effect of 

familiarity, we included emotional images as the first target during one-third of the trials. The 

Arousal-Biased Competition (ABC) model of perception and memory proposes that while 

arousal enhances perception of high-priority information (e.g. emotional or task-relevant 

information) and weakens perceptual processing of low-priority information (e.g. emotionally 

neutral or task-irrelevant information), it also renders it more difficult to maintain multiple 

representations of such stimuli in working memory (Mather & Sutherland, 2011). Thus, in 
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relation to the attentional blink, the ABC Model implies that when the viewer is in a state of 

high arousal, they might exhibit a larger AB due to the need to hold both target items in 

working memory. If this is the case, the failure of familiarity to benefit target processing in 

the AB may result from the impact of emotional arousal (elicited by the distractors) on one’s 

ability to hold multiple targets in mind. Familiarity might yield greater benefits in AB 

experiments that do not include emotional stimuli (e.g., Jackson & Raymond, 2006). Future 

research could explore this possibility by directly comparing the AB under conditions of high 

versus low arousal, and in addition, comparing the impact of familiarity on the AB under 

both conditions.   

 It is also possible that the impact of familiarity on the AB depends on the memory 

requirements of the task. Previous studies that have found effects of familiarity on the AB 

have required participants to identify the first target and to simply indicate whether a pre-

specified second target was present or absent (Jackson & Raymond, 2006; Shapiro et al., 

1997). In contrast, to aid comparison with the results from Experiment 1, our AB task 

required participants to identify both target images from an image line-up, which were not 

specified in advance (Figure 3). Thus, our AB task placed greater demands on working 

memory. Differential burdens placed upon working memory might affect key findings in 

relation to familiarity and the AB. Considering that the AB occurs when two targets appear 

within 200-500ms of each other (Raymond et al., 1992), subtle differences in cognitive load 

during this short timeframe could exert a sizeable impact not only on performance, but also 

on the extent to which performance can be facilitated by other factors such as familiarity.  

In addition to the potential role of the increased memory load outlined above, the 

likely greater perceptual load of the scenes, compared to the faces used in the previous AB 

study demonstrating a familiarity effect, may have played a role in producing the different 

pattern of findings. The greater perceptual burden of the complex scenes may have 
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overshadowed any potential, smaller benefit from familiarity for these items. Notably, the 

complexity of the stimuli used in our study better approximate the complexity of stimuli 

frequently encountered in the real world. Future studies parametrically manipulating the 

memory and perceptual load of the task are required to address these possibilities in full. 

It is important to appreciate that familiarity did facilitate performance within the 

‘blink’ or ‘blindness’ window; it just did so equally for performance outside these windows. 

From a theoretical standpoint this shapes the conclusions that can be drawn about 

mechanisms that are or are not impacted by familiarity. But from an applied standpoint, the 

results have practical importance, as they show that performance is measurably improved by 

familiarity. Such improvements have implications for how familiarity might impact safe 

navigation of real-world environments (e.g., on the roadways).   

In conclusion, the current results suggest that the disruptive effects of emotional 

stimuli on the processing of other, temporally neighboring stimuli is robust and, at least under 

the conditions tested, immune to the typically powerful benefits of experience on visual 

cognitive processing. Nonetheless, familiarity did provide a general boost to performance, 

thereby providing a potential avenue for protecting performance in the face of emotional 

distraction in the real world.  
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Figure Captions 

 

Figure 1. The Emotion-Induced Blindness Task. The appearance of a negative distractor (the 

snake) reduces our ability to accurately process the target image appearing 200ms later. In the 

trial on the left, the target image is a building unfamiliar to most viewers. In the trial on the 

right, the target image is a famous landmark, the Sydney Opera House, which would be 

familiar to most viewers.  

 

Figure 2. Familiarity and Emotion-Induced Blindness Results. Familiarity had a significant 

positive effect on performance across all lag and distractor type conditions. Crucially, at 

Lag2, the familiarity effect in the negative condition was no greater than the familiarity effect 

in the neutral condition, suggesting that familiarity did not moderate emotion-induced 

blindness. At Lag8, the familiarity effect was also similar across distractor conditions. Error 

bars represent standard error values. 

 

Figure 3. Attentional Blink Test Screen. In the baseline condition (left), the test screen 

contained nine images consisting of three filler images that were included in the image 

stream, three familiar images, and three unfamiliar images. Participants selected which image 

was the target for that trial. In the neutral condition (right), three emotionally neutral images 

were also displayed at the top of the screen. Participants selected which of the top three 

images was the first target (T1) in the stream, and which of the bottom nine images was the 

second target (T2). The negative condition was identical to the neutral condition, but with 

three negative images at the top.  
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Figure 4. Familiarity and the Attentional Blink Results. Familiarity significantly improved 

performance across all lag and T1-type conditions. At Lag2, the familiarity effect when T1 

was negative was no greater than the familiarity effect when T1 was neutral, suggesting that 

familiarity did not moderate the attentional blink. At Lag8, the familiarity effect was again 

similar across T1 type conditions. Error bars represent standard error values.     
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Figure 1. 
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Figure 2. 
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Figure 3. 
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Figure 4. 
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