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Abstract

Accuracy in eyewitness testimony is shaped by factors affecting attention to event details.
While research has explored attention's role in memory accuracy, less is known about its effect
on the recollection accuracy for emotion events. This study investigates how emotional arousal
and scene presentation duration influence susceptibility to misinformation. Participants viewed
high-arousing negative, low-arousing negative, and neutral scenes, with either short or long
presentation times. Participants then answered questions about the event, which included
misleading information, and completed a forced-choice recognition test. Results showed a
misinformation effect under both long and short presentation durations for the negative
emotional images, but the effect disappeared for the neutral scene presented for a short
duration. These findings suggest that negative emotional content is more susceptible to
misinformation under limited viewing conditions, potentially highlighting the need for caution
when relying on eyewitness accounts of briefly experienced emotional events.

Keywords: Misinformation Paradigm, Presentation Duration, Memory, Emotion, Arousal



Introduction

In eyewitness statements, it is imperative that memory-based accounts are as accurate
as possible. Unfortunately, evidence suggests that this is not always the case. Research has
shown over the past several decades that memory can be distorted by misleading information.
In laboratory-based settings, Loftus and colleagues (e.g., Loftus et al., 1978) demonstrated
the impact of misleading information on memory distortions for an originally experienced
event. This phenomenon, commonly known as the misinformation effect, has since been
replicated in numerous studies across a variety of contexts (for a review, see Loftus, 2005;
Frenda et al., 2011). The misinformation effect is typically examined using three-stages.
Participants first observe an event, such as a theft or a car accident, followed by exposure to
misleading details about the event. Finally, their memory is tested, often through an n-
alternative forced-choice recognition task. The misinformation effect is evident if participants
exposed to the misleading information are significantly more likely to endorse this

information as part of the original event compared to those in a control group.

There is increasing consensus that eyewitness suggestibility errors stem from source
misattributions (e.g., Belli & Loftus, 1995; Chambers & Zaragoza, 2001; Zaragoza et al.,
2013). The Source Monitoring Framework (SMF; Johnson et al., 1993) suggests that the
likelihood of source misattribution errors, where individuals mistakenly attribute information
from a post-event source to the originally witnessed event, depends on two main factors.
First, the greater the similarity between the characteristics of the event and the post-event
information, the more likely individuals are to confuse the two sources. Second, the more
people rely on ambiguous or weak memory traces - such as vague, incomplete, or hard-to-
evaluate recollections - to judge whether they witnessed something, the greater the chance of

misattribution. Therefore, when post-event details are similar to those of the witnessed event,



or it becomes difficult to evaluate the memory evidence, errors in source identification

become more probable.

Considerable research has focused on understanding the factors that contribute to, or
aid in the decrease of, false eyewitness reports (see Loftus, 2005; Zaragoza et al., 2013). For
instance, delays between the event and misinformation (Frost et al., 2002) and between
misinformation and test (Higham, 1998) typically increase susceptibility to suggestion, so too
does perceived source credibility (Pena et al., 2017). In comparison, warnings about potential
exposure to misinformation can reduce susceptibility to suggestion (Blank & Launay, 2014)
and encouraging source monitoring can help witnesses discriminate between genuine

memories and post-event (mis)information (Zaragoza & Lane, 1994).

Research has also attempted to address characteristics that are representative of real-
life eyewitness situations (Ihleback et al., 2003). In typical misinformation studies,
participants encounter conditions that are relatively free of distraction during the encoding of
the witnessed event and the events in question are usually low in emotional arousal. Yet, real-
world witnesses are typically recalling details of events that are highly stressful and
emotionally salient (i.e., events that capture attention and provoke strong feelings, such as
fear and sadness), often with multiple competing goals or limited time to attend to key
details. Since real-world events can vary in the attentional demands placed on a witness, it is

crucial to understand how these demands affect the witness's susceptibility to suggestion.

Research indicates that our ability to encode information depends on the degree to
which we attend to it (Cowan, 1988; Muzzio et al., 2009). Dividing attention between the
experimental stimuli and a secondary task, restricts the encoding of detailed recollective
information, making accurate retrieval more difficult. Findings show that when a weapon is
present, witnesses tend to focus on it, diverting attention from other details (Steblay, 1992).

However, few studies have explored how divided attention affects suggestibility. In a notable



study, Lane (2006) found that participants who divided their attention during a theft sequence
were more likely to misattribute post-event misinformation to the original event than those
who were able to give their full attention. These findings suggest that divided attention
disrupts memory for event details and the necessary source information, thereby making it

difficult to distinguish between memories of event details and misleading details.

Further support comes from research showing that inattentional blindness and
misinformation negatively impacts eyewitness memory. Inattentional blindness occurs when
an individual fails to notice an unexpected event or stimulus that falls outside of their scope
of attention (Rivardo et al., 2011). In Rivardo et al.’s (2011) study, participants watched a
video of a theft in a shopping mall while either performing a task (e.g., counting shoppers
wearing blue) or passively viewing the clip. After reading a narrative containing
misinformation, they completed a recall task. Participants who missed the theft (due to
inattentional blindness) were less accurate in their memory recall and more likely to
remember the misleading details than those who noticed the theft. Similarly, Cullen et al.
(2022) had participants watch a video of a physical assault while completing an attention-
demanding task (counting the number of swimming laps). Following exposure to misleading
information, participants who failed to notice the crime due to inattentional blindness were
less accurate in their memory recall, expressed lower confidence in their recollections, and
reported more misinformation than those who noticed the crime. These findings suggest that
reduced attention during encoding impairs memory accuracy and increases susceptibility to

false suggestions.

Real-life witnesses may have limited time to process the event. To this end, research
has also examined the impact of reducing the duration of time available to process stimuli.
This approach has been employed in research on word recognition (e.g., Clark-Foos &

Marsh, 2008), semantic false memory (e.g., Knott et al., 2018), and face-scene recognition



(Green & Naveh-Benjamin, 2023). In Green and Naveh-Benjamin (2023), participants
viewed face—scene pairs for varying lengths of time (0.75, 1.5, or 4 seconds) and then
categorised them as exact (same face and scene), related (slightly altered but similar), or
unrelated (completely different face and scene). Results showed that recognition of exact
pairs improved with longer viewing times, while recognition of related pairs stayed strong
even at shorter exposures, indicating the resilience of generalised memory. This suggests that
while detailed memory benefits from extended exposure, generalised memory can form with
less exposure. Fuzzy Trace Theory (Brainerd & Reyna, 2005) offers an explanation:
emotionally charged stimuli promote the rapid formation of gist-based memory traces, which
capture the meaning or essence of an event but lack detail. When verbatim traces are weak or
unavailable, individuals may rely on gist to interpret or recall an event, increasing the
likelihood of accepting misinformation that aligns with the general theme (Bookbinder &
Brainerd, 2016; Reyna et al., 2021). Thus, emotional arousal may heighten vulnerability to
misinformation by encouraging reliance on simplified, yet compelling, memory

representations.

Researchers recognise that emotional experiences can be described along two key
dimensions: valence and arousal (Bradley et al., 1992). Valence reflects the positivity or
negativity of an experience (e.g., happiness as positive, anger as negative), while arousal
indicates the level of emotional intensity, ranging from calm (low arousal) to excited (high
arousal). Previous research has explored how attentional resources during encoding affects
memory for both emotional and neutral stimuli. Clark-Foos and Marsh (2008; see also Kang
et al., 2014) investigated the impact of presentation speed on recognition memory, while also
varying the emotional salience of words (negative high-arousal, negative low-arousal, and
neutral words'). They found that negative emotional words were generally better recognised
than neutral words, but that negative high-arousing words were better recollected than

negative low-arousing words, even under limited attention. While previous research



suggested that valence effects require conscious processing and that arousal effects stem from
automatic amygdala activation (Kensinger & Corkin, 2004), Clark-Foos and Marsh argued
that their findings indicate an automatic component in both arousal and valence effects on
memory compared to neutral stimuli. Perhaps, counterintuitively, false memory rates for
negative emotional stimuli are also higher than for neutral stimuli under limited attention
conditions (Hellenthal et al., 2019; Knott et al., 2018). Knott et al. (2018) argued that reduced
presentation duration prevented associative activation for neutral stimuli, but negative
emotional stimuli—processed more automatically—still activated associations, leading to
greater false recognition. A fuzzy trace explanation further supports these findings.
Bookbinder and Brainerd (2016) argued that negative emotional stimuli are more likely to
induce gist-based false memories, as emotional arousal activates a generalised memory trace
that emphasises the experience’s core meaning rather than its precise elements. Given that
gist memory is available earlier than verbatim memory, this explanation fits with the findings
from limited presentation duration and greater false memory formation for negative

emotional over neutral stimuli.

Furthermore, negative emotional events have also been shown to be vulnerable to
misinformation. Porter et al. (2003) examined whether the effects of misinformation exposure
varied with the emotionality of photographic scenes. They found that participants were twice
as likely to be influenced by misinformation for negative images compared to positive or
neutral ones. This was further observed even after one week and one month (Porter et al.
2010). Moreover, Van Damme and Smets (2014) found that participants endorsed fewer
correct peripheral details and more false peripheral details for negative scenes (both high- and
low-arousal) than for positive and neutral scenes, regardless of prior exposure to
misinformation. This suggests that negative valence narrows attention. High arousal
improved memory for correct central details, and both negative valence and high arousal

reduced control participants’ tendency to endorse false central details. This indicates that



central aspects of negative scenes act as attention magnets and are perceived as most relevant
to the viewer’s goals (see Laney et al., 2004; Laney et al., 2003). However, this protective
effect disappeared when participants were previously exposed to misinformation. More
recently, Jobson et al. (2022) adapted the procedure used by Van Damme and Smets onto an
online platform to assess emotion and arousal’s influence on memory distortions (Study 1).
They found that, regardless of prior misinformation exposure, memory for peripheral details
was poorer for negative (particularly the high-arousing scene) and neutral scenes than for
positive scenes. As for central details, they found that the misinformation effect was similar
across all scenes. This contrasts with Van Damme and Smets, where the misinformation
effect was significant only for high-arousing or negatively valenced scenes. Differences in
findings may be due to methodological variations (e.g., the testing environment, study design,
encoding instructions), which is a common issue across research on emotion and
misinformation (see Sharma et al., 2023). Nevertheless, much research on emotion and
misinformation indicate that negative events may be particularly susceptible to misleading

suggestions.

While previous research has explored how negative emotion impacts susceptibility to
misinformation and how reduced attention affects memory performance, no study has yet
examined whether reduced presentation duration of emotionally salient scenes, compared to
neutral scenes, might increase vulnerability to misleading information. Previous studies (e.g.,
Hellenthal et al., 2019; Knott et al., 2018; Van Damme & Smets, 2014) suggest that
negatively high-arousing information is attention-grabbing and more automatically processed
than less arousing or valenced stimuli (although see arguments by Clark-Foos & Marsh,
2008). Additionally, emotionally negative stimuli rely more on gist processing for memory
formation, which occur more quickly than verbatim processing (Bookbinder & Brainerd,
2016). Taken together, these findings suggest that memory for negative scenes may be more

vulnerable to misinformation, even under conditions of reduced scene exposure. The present



study aimed to examine how emotional salience (high-arousing negative, low-arousing
negative, and neutral scenes) and scene presentation duration (short vs. long exposure)
influence susceptibility to misinformation. Using a within-subjects design for scene emotion
and a between-subjects manipulation for presentation duration, participants viewed three
scenes, followed by a post-event questionnaire that included misleading and control details.
Memory was then assessed using a two-alternative forced-choice recognition test. By
integrating emotional valence and arousal with attentional constraints, the study sought to
investigate whether limited exposure disproportionately affects memory accuracy and

susceptibility to suggestion for negatively emotional compared to neutral events.

Method

Participants

A total of 104 participants (Mage = 24.73, SD = 11.51, range = 18-58; 80 females, 21
males, 1 other, 2 undisclosed) took part for course credits or a small fee. An a priori power
analysis was conducted using MorePower 6.0 to determine the minimum sample size
required to detect a medium-sized interaction effect (n? =.06) with power 0.80, at an alpha
level of .05. This estimate was based on a 3-way interaction between scene emotion, critical
detail (misled vs control), and presentation duration, which represented the primary
interaction of interest. A medium effect size was chosen due to comparable studies examining
misinformation and emotional salience having observed medium or larger interaction effects
(e.g., Van Damme & Smets, 2014; Jobson et al., 2022; Peace & Constantin, 2015). The power
analysis indicated that a sample size of 80 participants would be sufficient. The analysis
output is available on Open Science Framework:

https://osf.io/rysj4/?view_only=ae687ce9d7cf46b4b10f49d4ed4ea291. We oversampled to

allow for exclusions due to failed attention checks and to ensure balanced group sizes across

the between-subjects conditions. All participants had English as their first language and had


https://osf.io/rysj4/?view_only=ae687ce9d7cf46b4b10f49d4ed4ea291

normal or corrected-to-normal vision. Recruitment was conducted through City St George’s,

University of London’s SONA system (N = 78) and Prolific (N = 26)*.

Design

This study used a 3 (scene emotion: negative high-arousing vs. negative low-arousing
vs. neutral) x 2 (detail location: central vs. peripheral) x 2 (critical detail: misled vs. control)
x 2 (presentation duration: short vs. long) mixed design, with presentation duration as a
between-participants factor. Participants were randomly assigned to either the short (1
second; n = 53) or long (30 seconds; n = 51) presentation duration condition. We chose 30
seconds for the long duration to align with the scene duration used by Van Damme and Smets
(2014). For the short presentation speed, we selected one second because (1) it has been used
in previous scene recognition research to assess memory performance (e.g., Ahmad et al.,
2016; Szolosi et al., 2014), and (2) we deemed it sufficiently fast for participants to still be
able to extract the theme of the events, which was crucial for answering questions in later
stages. Misinformation was introduced with four critical misleading details and four control
details (no misinformation), with half of each focused on central details and half focused on
peripheral details. All participants viewed all three scene types, with scene order and detail

type (misled vs. control) fully counterbalanced.

Materials
Scene Characteristics

Three images from the International Affective Picture System (IAPS; Lang et al.,
2008) were selected: a high-arousal negative assault scene (IAPS: reference 9254, Valence =
2.03, Arousal = 6.04; Pilot: Valence = 1.92, Arousal = 6.77), a low-arousal negative cemetery
scene (IAPS: reference 9220, Valence = 2.06, Arousal = 4.00; Pilot: Valence = 2.81, Arousal
=3.92), and a neutral restaurant scene (IAPS: reference 2593, Valence = 5.80, Arousal =

3.42; Pilot: Valence = 5.77, Arousal = 3.46). The scenes were pilot tested (with 30



participants) for scene emotion and detail type. For details on the procedure to identify
central and peripheral information in the scenes, see Shah and Knott (2023). To check that the
scenes appropriately fit into the intended emotion categories, we used the Self-Assessment
Manikin (SAM; Bradley & Lang, 1994) valence and arousal 9-point scales (see below for
more details). The neutral and negative scenes differed in valence such that valence was
significantly lower for both negative scenes compared to the neutral scene (negative high-
arousing — p <.001; negative low-arousing — p <.001). Arousal was significantly higher for
the negative high-arousing scene compared to the negative low-arousing (p <.001) and
neutral (p <.001) scenes, but the neutral and negative low-arousing scenes did not differ in
arousal (p = 1.00). Using one scene per emotion condition is in line with previous emotion
and misinformation research (e.g., Forgas et al., 2005; Peace & Constantin, 2016; Porter et

al., 2003; Van Damme & Smets, 2014).

Post-Event Questionnaire

The main purpose of this questionnaire was to introduce misleading information. The
questionnaire consisted of eight Yes/No questions per picture, presented individually and in
random order. Each scene featured four central and four peripheral critical details, selected
from the pilot study (Shah & Knott, 2023). For each critical detail, there was a misleading
question (introducing incorrect information) and a control question (neutral phrasing). For
example, a misleading question about a woman’s top might read, “Did you see that the
woman’s brown top was long-sleeved?” (the top was actually black, and the bold detail was
omitted in the control question). For each participant, half of the critical details (two central
and two peripheral) were misleading, and the remaining details were controls. Overall, the
questionnaire contained four misleading questions and four control questions. To
counterbalance the combination of detail type and misinformation, two questionnaire

versions were created. Misleading details in Version A were control details in Version B, and



vice versa. Both versions of the questionnaires are available on Open Science Framework:

https://osf.io/rysj4/?view_only=ae687ce9d7cf46b4b10f49d4ed4ea291.

Memory Test

A two-alternative forced-choice test with 12 questions per scene assessed memory for
central and peripheral details. Each question was presented individually in random order.
Four questions probed memory for details that were incorrectly suggested to half of the
participants in the post-event questionnaire (misleading questions), four questions probed
memory for details not previously suggested to half of the participants (control questions),
and four questions probed memory for details not previously suggested to all participants
(filler questions). For the misleading questions, the two response alternatives were a correct
detail and a misleading detail. For example, “What colour was the top worn by the woman?”
along with response alternatives a) Black [correct] and b) Brown [misleading/control]. For
the filler questions, the two response alternatives were a correct detail and a novel foil. For
example, “What was the man in the foreground sitting on the right holding?” along with
response options a) Phone [correct] and b) Wallet [novel foil]. For both the control and filler
questions, the two response options were a correct detail and a novel foil. The novel foil in
the control questions were the misleading options suggested to half of the participants. The
recognition test is available on Open Science Framework:

https://osf.io/rysj4/?view_only=ae687ce9d7cf46b4b10f49d4ed4ea291.

Mood Ratings

Research indicates that mood (positive or negative) can influence susceptibility to
suggestion (e.g., Forgas et al., 2005). To ensure there were no confounding mood effects, we
collected participants’ mood ratings at the start of the experiment using the SAM valence and
arousal scales. SAM is a non-verbal, pictorial tool that uses a 9-point Likert scale to assess

emotional responses. It includes one valence and one arousal scale. On the valence scale,


https://osf.io/rysj4/?view_only=ae687ce9d7cf46b4b10f49d4ed4ea291
https://osf.io/rysj4/?view_only=ae687ce9d7cf46b4b10f49d4ed4ea291

lower scores indicate a more negative mood, while higher scores reflect a more positive

mood. For the arousal scale, higher scores correspond to greater arousal levels.

Procedure

The study was conducted online, and participants were all tested individually. They
were told that the purpose of the study was to examine the manner in which people process
emotional and neutral scenes. There was no explicit mention of a memory test. After consent,
they filled the SAM questionnaire to assess current mood. Depending on their group, they
were told that the pictures would appear briefly for one second or for a longer 30-second
duration. They were instructed to view each scene as if they unexpectedly witnessed the
event. A 2-second fixation cross preceded each scene. The presentation order of the pictures
was counterbalanced.

Following picture presentation, there was a 10-minute interval of unrelated tasks
(mathematical problems and anagrams). Thereafter, participants completed the post-event
questionnaire without being alerted to possible discrepancies between the questions and the
scenes. The questionnaire was presented as a ‘Perception Questionnaire’, and participants
were told the following: “You are now going to answer a series of questions about your
perception of the three pictures you saw earlier. For each question, please select Yes or No™.
After the post-event stage, there was another 10-minute interval of unrelated tasks (reasoning
problems).

All participants then read the instructions for the two-alternative forced-choice
recognition test. The recognition test instructions were as follows: “You will now complete a
recognition test for the three pictures you saw at the beginning of the study. Please answer
the questions based on your own memory of the pictures. For each question, there will be two
alternative answers. Please select the correct answer. If you do not know the answer, please
make your best guess. For each chosen answer, you will also indicate your level of

confidence in your answer on a 5-point scale (1 = "not at all confident", 5 = "very



confident”).” In both the post-event questionnaire and recognition test, the order of questions
matched the initial scene presentation sequence. Following each recognition question,
participants were asked “How confident are you that your answer is correct?”” and
subsequently provided a rating between 1 (not at all confident and 5 (very confident) as past
research indicates misleading information may be endorsed with higher confidence relative to
control information (Mahe et al., 2015).

Finally, participants provided demographic information, watched a neutral video clip
(to ensure participants leave the study in a neutral/positive mood state due to the negative
pictures included in the study), and received a debrief.

The ensure data quality by identifying participants who are not fully engaged,
attention checks were included in the experiment. The scene presentation stage had two
attention checks. A ‘click me’ button appeared immediately after the first and the second
scenes. Participants had 3 seconds to click on the button. Additionally, one question in the
post-event questionnaire asked participants to select ‘Yes’ to pass this attention check. As the
misinformation manipulation takes place at this stage, this was an important check.
Participants who failed more than one attention check overall or failed the post-event

questionnaire check were removed.

Results

Seven participants were removed from the analyses due to failing attention checks.
The final sample consisted of 97 participants (long presentation: 48, short presentation: 49).
Independent-sample t-tests were conducted on valence and arousal SAM ratings, with no
significant difference in both valence ratings (p = .959) and arousal ratings (p = .617) for
participants across long and short presentation duration conditions. Below, two main analyses
are reported’. False responses to misleading and control questions were analysed using a 3

(scene emotion: negative high-arousing vs. negative low-arousing vs. neutral) x 2 (detail



location: central vs. peripheral) x 2 (critical detail: misled vs. control) x 2 (presentation
duration: short vs. long) mixed ANOVA, with between subjects on the last factor. Correct
responses to filler questions (scene details not previously suggested) were analysed using a 3
(scene emotion: negative high-arousing vs. negative low-arousing vs. neutral) x 2 (detail
location: central vs. peripheral) x 2 (presentation duration: short vs. long) mixed ANOVA.
Where the assumption of sphericity was violated, the Greenhouse-Geisser correction was
reported. Mean and Standard Deviation for the endorsement of critical and correct details can

be found in Tables 1 and 2.

Misinformation Effect

Analysis revealed a strong misinformation effect, whereby false recognition was
higher for misleading details (M = .51, SE = .02) compared to control details (M = .34, SE =
.02), F(1, 95) = 54.04, p < .001, np> = .36. There were no further significant main effects, and
no significant interactions associated with detail location (all ps > .05). There were however
two significant interactions, scene emotion x presentation duration, F(2, 190) =4.22, p =
.016, mp> = .04, and a scene emotion x critical detail x presentation duration interaction, F(2,
190) = 4.50, p = .012, 1> = .05. The three-way interaction was decomposed by conducting a
critical detail x scene emotion repeated-measures ANOVA at each level of presentation
duration (see Figure 1). For the short presentation duration condition, there was a significant
main effect of critical detail, F(1, 48) = 29.34, p <.001, n,> = .38, but not scene emotion,
F(1.73, 83.00) = 2.67, p = .083, n,> = .05. However, there was a significant interaction effect,
F(2,96) = 6.81, p =.002, np> = .12. Pairwise comparisons with Bonferroni corrections
showed that the misinformation effect (false recognition of misleading details vs false
recognition of control details) was present for the negative high-arousing scene (p = .010;
misled: M = .47, SE = .04, control: M = .34, SE = .04) and the negative low-arousing scene (p
<.001; misled: M = .64, SE = .03, control: M = .32, SE = .04), but not the neutral scene (p =

.248; misled: M = .44, SE = .04, control: M = .38, SE = .04). In addition, the false recognition



rates were highest for misleading details in the negative low-arousing scene compared to the
negative high-arousing scene (p = .005) and the neutral scene (p <.001). There were no
significant differences in the false recognition of control details across scene emotions (all ps
> .720). For the long presentation duration condition, there was a significant main effect of
scene emotion, F(2, 94) = 4.12, p = .019, n,> = .08, and critical detail, F(1, 47) = 24.89, p
<.001, n,* = .35, but no interaction effect, F(2, 94) = .17, p = .840, n,> = .004. This suggests
that the misinformation effect was similar across all scenes, and indeed, Bonferroni-corrected

pairwise comparisons revealed a significant misinformation effect in all scene emotions (all

ps <.016).

Correct Recognition

For the correct responses to details not manipulated in the post-event questionnaire,
there was a significant main effect of detail location, F(1, 95) = 24.10, p < .001, n,* = .20,
whereby correct recognition was higher for central details (M = .57, SE = .02) than for
peripheral details, (M = .45, SE = .02), Detail location also significantly interacted with
scene emotion, F(2, 190) =4.05, p =.019, np2 =.04. A central-peripheral difference was only
found for the negative high-arousing scene (p <.001; central: M = .66, SE = .03, peripheral:
M = .44, SE = .03) and the negative low-arousing scene (p = .004; central: M = .56, SE = .04,
peripheral: M = .42, SE = .04), but not for the neutral scene (p =.690; central: M = .51, SE =
.04, peripheral: M = .50, SE = .04). There was one additional significant presentation duration
X scene emotion interaction, F(2, 190) = 3.45, p = .034, np> = .04. Pairwise comparisons with
Bonferroni correction revealed only one significant comparison, with correct recognition
higher for negative high-arousing scene (M = .57, SE = .03) compared to the negative low-
arousing scene (M = .44, SE = .04) during the short presentation condition (p = .024). All
other comparisons were not significant (ps > .130). There were no further significant main

effects or interactions (ps > .05).



Discussion

Eyewitness testimony is an important part of criminal investigations and may
sometimes be the only evidence available. Therefore, it is crucial to understand the conditions
that give rise to false remembering of emotionally negative events. In the present study, we
examined the impact of emotional salience, exposure duration, and susceptibility to
misinformation in the context of eyewitness memory. We found that while misinformation
susceptibility was present for negative scenes at both short and long presentation durations, it
only emerged for neutral scenes at the longer duration. Further, there was evidence of
differential processing for negative high-arousing scenes compared to negatively low-

arousing Scences.

For the negative high-arousing scene, misleading details were falsely recognised at
similar rates across both durations. Such a finding is in line with the suggestion that
automatic processing (Kensinger & Corkin, 2004) supports the rapid formation of a
generalised or "gist" memory trace for emotionally salient negative information. According to
fuzzy trace theory, this gist memory emphasises the core theme of an event while sacrificing
precise details (Bookbinder & Brainerd, 2016). This quick formation of gist-based memory
for the negative high-arousing scene allowed participants to incorporate misleading
information that fit with the overarching gist or emotional context into the generalised
memory trace, regardless of whether event exposure time was short or long. This,

consequently, resulted in misattributing the source of the misinformation to the original event.

The misinformation effect was also present for the negative low-arousing scene with
short and long exposure, although unlike the high-arousing scene, the misinformation effect
(endorsing misleading details) was greater for the shorter compared to longer duration
condition. Although gist memory traces are generally strengthened by negative emotional

valence regardless of arousal level (Bookbinder & Brainard, 2016), certain factors may



explain this heightened susceptibility in low-arousing scenes. In the context of the specific
scenes used in this study, it is possible that high-arousing stimuli prompted more automatic
processing that stabilised source attribution across durations, while the low-arousing scene
may have required more controlled processing, which was more vulnerable under brief
exposure. When controlled processing is disrupted, as in short exposure times, memory for
event details and source information deteriorates (Lane, 2006). This vulnerability may lower
participants’ threshold for accepting misleading information. Our findings align with Kang et
al.'s (2014) study, which reported higher false alarms for low-arousing negative stimuli under
divided attention, supporting the idea that such scenes promote the incorporation of

misleading details into memory.

For the neutral scene, we found the typical misinformation effect for the long duration
condition, but now the misinformation effect disappeared for the short duration condition.
Compared to the long duration condition, our short duration condition showed similar
recognition rates for misleading details, but an increase in false responses to control details.
This suggests that divided attention may not limit scene processing as much as a one-second
exposure does. The neutral scene lacks emotional salience, resulting in a weaker or absent
gist memory. In the absence of a strong gist, participants depend more on verbatim memory
(i.e., memory for precise details), which is sensitive to presentation duration. With only brief
exposure, participants likely do not encode enough detail to form a substantive memory trace.
Consequently, when misinformation is introduced, there is no robust memory trace to
misattribute it to, leading to random guessing at test rather than genuine misattribution, as
indicated by the high rate of false responses to control details. As such, there is little

distinction between errors from misleading details and errors from non-misled details.

Our findings likely support those from Lane (2006). They used a theft scenario in

which a person steals money and a calculator—an event that may carry an element of



emotional salience. This raises the possibility that emotional content could have contributed
to the increased susceptibility to misleading details under divided attention in Lane’s study.
These findings highlight the need for further investigation into how attention manipulations
interact with emotional salience in influencing susceptibility to misinformation, as emotional
content may play a greater role than previously recognised in shaping memory under limited

attention.

Although we found no differences in misinformation effects for central versus
peripheral details, central details (not subject to misinformation) were more accurately
recalled than peripheral ones, particularly in negative emotional scenes. This supports the
"cue-utilization hypothesis" (Christianson, 1992), which suggests that emotional arousal
narrows attention toward central, salient aspects of an event. This narrowing effect acts as a
“spotlight,” enhancing encoding of key details of the main emotional event while leaving
fewer cognitive resources available for peripheral information. In negative emotional scenes,
this “attention magnet” effect makes central details more memorable, while peripheral details

are encoded less effectively, leading to poorer recognition/recall (Laney et al., 2004).

Caution is needed when attempting to generalise the findings to real-world situations.
The study used a single event in each emotion condition, which one could argue may limit
the extent to which the findings can be applied to other types of events. Also, we employed
static visual scenes. This differs from the experience of witnessing an actual crime, which are
dynamic and typically characterised by greater emotional arousal and perceived
consequences (Knott & Thorley, 2014). However, Wade et al. (2007) argued that alterations
in memory should reflect underlying processes of memory construction, irrespective of the
specific circumstances in which they arise. Moreover, research using different stimuli and
events have demonstrated the detrimental impact of reduced attention during event encoding

on suggestibility (e.g., Cullen et al., 2022; Lane, 2006; Rivardo et al., 2011) and negative



events’ susceptibility to misinformation (e.g., Hess et al., 2012; Peace & Constantin, 2016;
Porter et al., 2003; Van Damme & Smets, 2014). Therefore, overall, it can be reasonably
speculated that the misinformation findings may, to some extent, be similar across stimulus
types and outside of the laboratory. The use of a forced-choice recognition test may also not
reflect real-life memory recall in situations where eyewitnesses are not limited to set response
options. However, the validity of using recognition tasks for memory assessment is supported
by Howe et al. (2010), who argued that they may approximate real-world autobiographical
situations where memory is externally cued - for example, through visual prompts or
structured questioning. While the above methodological considerations are noteworthy, they
are common in emotion and misinformation research. Replications incorporating more
dynamic stimuli, different event types, and recall-based memory assessments would provide
important extensions of the current work. Furthermore, while our a priori power analysis
justified a sample size sufficient to detect medium-sized interaction effects, the study may
have been underpowered to detect smaller effects that could still be theoretically meaningful
(e.g., Lane, 2006). This is particularly relevant when interpreting null or marginal effects.
Although we oversampled to accommodate exclusions, future research with larger samples

and pre-registered analysis plans would help improve replicability.

Eyewitnesses may encounter a criminal event briefly or be preoccupied with other
priorities, such as looking for an escape route (Lane, 2006). As a consequence, eyewitnesses
may attend to the event details only for a limited time. The findings of the present study have
important implications for the reliability of eyewitness testimony. The processing of
negatively low-arousing scenes, but not negative high-arousing scenes, appear more
susceptible to misleading information under limited attention conditions. This suggests that
high arousal may protect against a significant detrimental influence of misleading
information on memory reports when the witness has less time processing the event.

Feasibility aside, this theoretically suggests that investigators could ascertain the level of



event arousal, for how long the event lasted, and for how long a witness attended to the event.
However, misinformation’s influence on memory for negative scenes persisted at both short
and long presentation durations, further warning legal professionals to be mindful of
eyewitness testimony associated with negative events. This is the first study to show the
detrimental impact of limited processing time at study on memory for emotionally salient
stimuli in the presence of misinformation, and further work is needed to fully understand its

potential impact on memory distortion.
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Table 1. Mean proportions and standard deviation for the false recognition of the
misleading and control details as a function of scene emotion, detail location, critical

detail, and presentation duration.

Presentation Duration Short Presentation Long Presentation

Critical Detail Misled Control Misled Control
M SD M SD M SD M SD

Central Details

Negative/High-Arousing .47 .34 35 .34 55 .39 37 .34

Negative/Low-Arousing .64 .32 37 .36 52 .36 32 .33

Neutral 39 .34 38 .36 41 34 25 .29

Peripheral Details

Negative/High-Arousing .48 .39 34 .36 54 .38 41 .34

Negative/Low-Arousing .63 .34 28 .34 42 .33 32 .3hH

Neutral 49 35 38 .36 52 .37 30 .30

Note. M and SD refer to Mean and Standard Deviation, respectively.



Table 2. Mean proportions and standard deviation for the correct recognition of scene
details not previously suggested as a function of scene emotion, detail location, and

presentation duration.

Presentation Duration Short Presentation Long Presentation
M SD M SD

Central Details

Negative/High-Arousing 71 34 .60 .33

Negative/Low-Arousing 49 35 .63 .35

Neutral .61 37 42 .33

Peripheral Details

Negative/High-Arousing 44 33 44 .32

Negative/Low-Arousing 40 37 44 .32

Neutral A7 34 52 .34

Note. M and SD refer to Mean and Standard Deviation, respectively.
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Figure 1. Graphs representing the proportion of false recognition of misleading and control
details for each Presentation Duration condition as a function of Scene Emotion and Critical

Detail (Error bars represent the standard error).



Footnotes

1.

Although Clark-Foos and Marsh (2008) do not provide the experimental words used in
their study, examples of words that can fall into the three categories are as follows:
negative high-arousing — anger, bomb, danger; negative low-arousing — alone, trash,
sad; neutral — cup, chair, paper. These words were taken from Hellenthal et al. (2019).
The breakdown of participant demographics across the recruitment platforms were as
follows:

SONA system - Age: M =18.79, SD = 1.83, range = 18-32; Gender: 1 male, 74 females,
1 other, 2 undisclosed.

Prolific - Age: M =42.54, SD =9.76, range = 22-58; Gender: 20 males, 6 females.
When analysing confidence ratings, we identified numerous instances of missing data,
where participants lacked at least one correct or incorrect response to a specific
question type (e.g., a central misleading question for the negative high-arousing
picture). Consequently, we computed misinformation resistance scores by integrating
recognition responses and confidence ratings to evaluate participants' resilience to
misleading information. The results mirrored those obtained in the recognition
analysis and are detailed in the supplementary materials, including the calculation

methodology.



