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Abstract

Campus sexual assault constitutes a frequent crime witnessed by many. Among
co-witnesses such assault is oftentimes denied. We examined how false denials
during an informal co-witness conversation impacted memory for the conversation
and witnessed assault. Ninety participants watched a trauma-analogue video with a
co-witness. The next day, honest control dyads engaged in an honest, informal dis-
cussion about the film. In lying dyads one participant falsely denied (internal false
denial group) details during this informal discussion with their co-witness (external
denial group). One week later, participants' recognition memory for the video and
conversation was tested. We did not replicate denial-induced forgetting in that partici-
pants who falsely denied did not forget details of the previous conversation, relative
to honest participants. Moreover, memory for the film was not statistically signifi-

cantly affected by our manipulation. Thus, informal false denials might not negatively
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1 | INTRODUCTION

According to a European survey from 2023, 56% of students
(Location 1: n=54/95; Location 2: n=172/305; Location 3:
n = 172/307) across three locations in the Netherlands and Belgium
report experiencing sexual assault (Boskovic et al., 2023). Such a sex-
ual assault oftentimes occurs at campus or fraternity parties (Boyle &
Walker, 2016), which are well attended, meaning that there is a high
possibility of witnesses. However, attendees of such parties tend to
deny assault and violence that might happen at campus parties
(Boyle & Walker, 2016). Indeed, a study among students who have
experienced campus sexual assault has shown that such denials are
common among both victims and witnesses (Khan et al., 2018; also:
Boskovic et al., 2023). Specifically, victims of campus sexual assault
described several reasons to deny assault experiences such as feelings

of shame or guilt, not wanting to identify themselves with the role of

affect memory, despite previous research showing such effects in formal settings.

Co-witness paradigm, false denial, forgetting, omission misinformation, social remembering

a victim, and considering denial a “socially productive” (p. 432) strat-
egy, since it would prevent potential conflicts in their friend circles
(Khan et al., 2018).

A wealth of research shows that post-event discussions with co-
witnesses can be detrimental for later memory reports, because details of
one witnesses' accounts can slip into another's memory report, or be omit-
ted (for a review: Hope & Gabbert, 2019; but see also: Gabbert
et al., 2003, 2007; Merckelbach et al., 2007; Otgaar et al., 2016; Wright
et al., 2009).! Moreover, false denials of events have also been tied to neg-
ative impacts on certain aspects of memory performance (e.g., forgetting)
for those who executed a denial themselves (Otgaar et al., 2016).

Co-witnesses who talk to each other in an informal setting are
oftentimes interviewed separately by authorities, for example during
criminal investigations (Hope & Gabbert, 2019). Within these inter-
views or later in court when questioned by attorneys, witnesses might

be asked to provide conversational testimony about previous instances
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during which they have talked about the witnessed events (Davis &
Friedman, 2017; Lawson & London, 2015). An important question
thus is how false denials executed during a discussion with a co-
witness might influence memory of both witnesses for the witnessed

events, and previous co-witness discussion(s).

1.1 | The memory effects of co-witness
conversations

A plethora of research has shown that co-witnesses can influence each
other's accounts (for a review: Hope & Gabbert, 2019). Indeed, a co-
witness confirming or disputing information can affect whether or not a
witness will later on report a piece of information (Merckelbach
et al, 2007; Ost et al., 2006). There are different paradigms to study
how co-witnesses can affect each other, but they all share similar core
elements: (1) two people are exposed to a stimulus, (2) they discuss this
stimulus with each other, (3) their memory for the stimulus is tested indi-
vidually (Gabbert et al., 2003, 2007; Meade & Roediger, 2002; Wright
et al., 2009; 2012). In these experiments, there are two ways to measure
co-witness effects. First, by examining whether witnesses report false
details that another witness mentioned to them (i.e., false post-event
information of commission) in their own subsequent memory reports
(Gabbert et al., 2007; Meade & Roediger, 2002; Peker & Tekcan, 2009).
Second, co-witness effects can be measured by examining whether
someone omits true details that another witness previously denied or
discredited (i.e., misinformation of omission; Merckelbach et al., 2007;
Schwartz & Wright, 2012).

Some (limited) work has looked at the mnemonic effects of a co-
witness delivering discrediting information. Discrediting information is
information which makes it seem as though the participant's original
memory is incorrect, and can be delivered by falsely denying that certain
correct details were presented. For instance, Merckelbach et al. (2007)
studied the memory effects of a confederate explicitly falsely denying
correct details from complex scenes which participants (N = 90) had pre-
viously viewed together with the confederate. In a later free recall test
without the confederate, 72% of participants (21/29) omitted informa-
tion that they had previously recalled, but that had been denied by the
confederate. This shows that false denials by a co-witness can under-
mine memory (reports) for witnessed events. This phenomenon has since
been replicated with children, and using other related co-witness para-
digms (e.g., Hjelmsater et al., 2012; Schwartz & Wright, 2012).

Thus, research on the effects of false denials within co-witness
conversations has focused on the memory effects of the person who
was confronted with the discrediting denial. How denial affects the
memory of the person who executed a denial during an informal social

setting has not been studied.

1.2 | Memory effects of internal false denials

A growing body of research has examined how false denials can affect
memory of the denier (e.g., Battista et al., 2020, 2021; Biicken,

Mangiulli, & Otgaar, 2022; Biicken, Mangiulli, Uzun, & Otgaar, 2022;
Li et al., 2022; Otgaar et al.,, 2014, 2020; Romeo, Otgaar, Smeets,
Landstrom, & Boerboom, 2019; Romeo, Otgaar, Smeets, Landstrom, &
Jelicic, 2019). Such false denials are internal denials (e.g., see Otgaar
et al., 2016), because they are executed by the person themselves. In
a typical experiment examining the memory effects of internal false
denials, participants are first exposed to a stimulus (e.g., a video, pic-
tures, or word lists). Then, they answer questions about this stimulus
in an interview in which they are either asked to (1) deny details of
the stimulus or to (2) answer truthfully. After a delay, all participants
are asked to respond truthfully in a source memory test in which their
memory for the initial stimulus and interview is tested. A robust phe-
nomenon is the denial-induced forgetting effect, showing that details
from the interview are forgotten after internal false denials (Otgaar
et al,, 2016). The denial-induced forgetting effect has been replicated
with a plethora of different stimuli and memory tests, and holds not
just for the specific words that were denied but also other discussed
details, and even non-discussed but related details (Battista
et al., 2020, 2021; Otgaar et al., 2014, 2016, 2020; Romeo, Otgaar,
Smeets, Landstrom, & Boerboom, 2019; but see also: Li et al., 2022).
Results are more mixed when it comes to the question of how internal
false denials affect memory for the experienced event itself. Some
experiments found that false denials can also undermine memory for
the event (Battista et al., 2021; Romeo, Otgaar, Smeets, Landstrom, &
Boerboom, 2019; Vieira & Lane, 2013). However, most experiments
have been unable to find such an effect (Biicken, Mangiulli, &
Otgaar, 2022; Otgaar et al., 2014, 2016; Romeo, Otgaar, Smeets,
Landstrom, & Jelicic, 2019), especially research using trauma analogue
videos as the initial stimulus (Blcken, Mangiulli, Uzun, &
Otgaar, 2022). It is possible that such trauma analogue events remain
quite salient in memory, even for someone who has denied details
about it, simply because negative events are typically well remem-
bered (McGaugh, 2006; McNally, 2005). Another possibility is that
the effect of false denials on event memory is so small, that most
studies are not appropriately powered to detect the effect reliably.

Why might false denials lead to forgetting of details that partici-
pants talked about? One explanation is that false denials lead to inhi-
bition in the memory network of details that have been discussed,
thereby reducing retrieval of such items at the memory test (Otgaar
et al., 2020; Otgaar & Baker, 2018). In line with this, two recent exper-
iments reported by Otgaar et al. (2020) have provided some evidence
that false denials inhibit not just details that were denied, or at least
discussed during the denial conversation, but also associatively related
but non-discussed words. It was argued that inhibition caused by
denial could prevent the automatic spreading of activation in the
memory network, in line with associative activation theory (Howe
et al., 2009) thereby explaining the memory undermining effects of
false denials (Otgaar et al., 2020).

Another explanation is that false denials could affect memory
reports of previous conversations by reducing participants' confidence
that certain events were discussed (Biicken, Mangiulli, & Otgaar,
2022; Otgaar & Baker, 2018). That is, perhaps false denials do not
affect the memory for the discussion itself, but how participants
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choose to report on it. Such decreases in confidence might render it
less likely that they claim to remember discussing something. More-
over, if participants are less confident, they might be more affected by
social informational influences. Informational influences are social
influences that can affect memory reports when someone is uncertain
of their own memory, and believes another person or another infor-
mation source, to have a better memory of something that happened
(Blank, 2009; Goodwin et al., 2013).In fact, social factors could inter-
play with how false denials affect memory on several avenues. as can
be derived from Blank's (2009) theory of social remembering. In this
theory, Blank (2009) distinguishes the memory trace from the report
of a memory. That is, when someone reports that they remember see-
ing something, this report and their actual memory do not have to be
(exactly) the same. It is possible that informational influences
(e.g., talking to a more credible second witness), or normative influ-
ences (i.e., such as beliefs about the importance of certain remem-
bered details) affect the memory report (Blank, 2009). On the one
hand, a detail might be omitted in a memory report because it is truly
forgotten (i.e., affected memory trace) or because it might not be
deemed important (i.e., normative social influence). On the other
hand, a false detail might be reported because of a false memory
(i.e., memory for an event that did not happen; Loftus, 2005), or
because it was mentioned by someone else who is deemed to have a
better memory or appears more confident (i.e., informational social
influence). Non-experienced details can become false memories when
a source monitoring error happens (Johnson et al., 1993). According
to the source monitoring framework, every memory is tagged with a
source (i.e., how we encountered the event). When a memory for
something mentioned by another person shares many characteristics
(e.g., phenomenological details) with a memory for an experienced
event, then a person might mistakenly identify that the source of this
memory is that they experienced it, forming a false memory (Johnson
et al., 1993). Source monitoring errors can also happen when experi-
enced events are misattributed to imagined events, and are therefore
not reported.

Blank (2009) explains the relationship between a memory trace
and eventual memory report by considering the interplay of such
memory distortions and normative and informational social influ-
ences. He explains that the memory trace is accessed, providing
yielding memory information. This step can be affected by retrieval
cues such as talking to a co-witness might provide additional mem-
ory cues (Vredeveldt et al., 2017). If the memory information is vali-
dated, it turns into a memory belief. However, social informational
influences can affect this belief (Blank, 2009). Research shows that
people generally expect that their memory would be worse after
false denials (Riesthuis, Mangiulli, et al., 2022). Therefore, they
might be more influenced by a confident witness to report post-
event information his other witness mentioned. Alternatively, talk-
ing to a witness who is confidently denying that they saw some-
thing could also reduce the memory belief that something truly
happened. Later on, the memory belief is expressed in a memory
report, which can be affected by normative social influences
(Blank, 2009).

A recent study has examined memory effects of false denials in a
co-witness context. In this study, participants in the false denial condi-
tion falsely denied that they saw certain details from a trauma ana-
logue video towards the experimenter, and later engaged in a
discussion with a confederate whom they believed to be a co-witness
(Blcken et al., in revision). This confederate included certain pieces of
false information, namely commissions (i.e., false details which were
not included in the original event narrative), in their joint discussion.
At a later memory test, participants who had earlier denied informa-
tion to the experimenter endorsed more false information from the
co-witness compared to consistently honest participants (Blicken
et al., in revision). While this study represents a first step for examin-
ing the memory effects of false denials in a social context, misinforma-
tion in this study was misinformation of commission, while
misinformation of omission (i.e., denials during the co-witness conver-
sation) was not examined. Yet, as we argue above, sometimes—such
as in cases of campus sexual abuse—co-witnesses deny details they
saw during a co-witness conversation.

No research to date has looked at how such informal
(e.g., occurring during a co-witness discussion) false denials can influ-
ence the memory of the denier themselves when they eventually come
forward with the truth. In fact, in the traditional denial-induced forget-
ting paradigm, participants deny details of an experienced stimulus to
the experimenter, who is the same person who conducts the final
memory test with them, when all participants come forward with
what they experienced (for a review, see Otgaar & Baker, 2018).
Thereby, this paradigm emulates a situation of a formal denial (i.e., in
an interview setting).

However, we know that witnesses might talk to each other in
more informal settings (Hope & Gabbert, 2019), and that denials
therefore occur within these informal conversations (Boyle &
Walker, 2016; Winters et al., 2020). Because social influences can
affect memory and memory effects (for a theoretical overview:
Blank, 2009), we must ask if effects such as denial-induced
forgetting - which focus on the time at which the denial is executed—
replicate if performed in an informal witness conversation, and how

the memory of the receiver of such a denial is affected.

2 | THE CURRENT EXPERIMENT

Thus, the current experiment addressed this issue of denials among
witnesses by examining the question of how false denials executed
during a co-witness discussion affect memory reports of both the wit-
ness, who denies, and the co-witness faced with the false denial. To
this end, we showed participants in pairs a trauma analogue video
(James et al., 2016; Strange & Takarangi, 2012). Subsequently, both
participants completed a baseline memory test. One day later, partici-
pants returned to the lab in their dyad and engaged in an informal dis-
cussion about the video. Participants received separate instructions
(i.e., either to respond honestly, or to falsely deny in response to cer-
tain prompts) for this informal discussion. After a week delay, partici-

pants in all groups completed an individual source monitoring test
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(in line with Otgaar et al., 2016), in which they were asked to rate
their memory that certain items were (1) part of the video and (2) dis-

cussed with the co-witness. We made the following predictions;

2.1 | Hypotheses

First, we expected to replicate the denial-induced forgetting effect in
a co-witness setting. Specifically, we expected that participants who
executed a denial would correctly recognize less details from the co-
witness discussion than participants in the honest paired condition
who did not execute a denial and were not exposed to a denial, in line
with previous research where denials were addressed to the experi-
menter (Hypothesis 1; e.g., Battista et al, 2020, 2021; Otgaar
et al, 2014, 2020; Romeo, Otgaar, Smeets, Landstrom, &
Boerboom, 2019). However, it is also possible that the informal co-
witness discussion would offer the denying individual retrieval cues,
which can help consolidate memory traces (Blank, 2009) and thus per-
haps decrease the strength of the expected denial-induced forgetting
effect. Furthermore, we expected that true memory reports for the
video would not be affected by the internal denial (Hypothesis 2;
e.g., Blicken et al., in revision; Otgaar et al., 2014, 2016, 2018; Romeo,
Otgaar, Smeets, Landstrom, & Jelicic, 2019), based on previous
research on false denials using trauma analogue videos (Bticken, Man-
giulli, & Otgaar, 2022). Hence, we expected no difference in video
memory between participants in the internal false denial and honest
control groups. However, we expected that being the receiver of false
denials (i.e., external false denials) would be associated with increased
omission errors for the memory for the video compared with partici-
pants in the honest control condition and internal false denial condi-
tions (Hypothesis 3). This hypothesis was based, on the one hand, on
Blank's (2009) model of social remembering. This model postulates
that social interactions can affect our beliefs in whether or not certain
events we remember really occurred. If another person seems confi-
dent that a detail did not occur (i.e., as it is falsely denied), this might
influence participants not to report the detail later on. On the other
hand, this hypothesis was based in previous research on memory
effects of suggestions of non-occurrence (i.e., misinformation of omis-
sion) and external denials between co-witnesses (Merckelbach
et al., 2007; Otgaar et al., 2016; Schwartz & Wright, 2012). This previ-
ous work has shown that external false denials can negatively affect
memory reports by reducing the belief that the remembered events

really occurred.

3 | METHODS

3.1 | Design and participants

The current experiment followed a between-subjects design with
three groups: internal false denial, external false denial (i.e., receiver of
the denial), and honest control group (i.e., co-witness conversation

between two honest participants).However, our primary interest was

a comparison of the internal false denial with honest control group to
assess whether the denial-induced forgetting effect could replicate

for an informal denial.

3.1.1 | Sample size calculation
Thus, the main analysis of interest, on which our sample size calcula-
tions were based, was a between subject t test (between data from
the internal false denial and honest/ external false denial group).
Because our hypothesis was directed, this test was planned as a one
sided t-test. Based on previous research (e.g., Battista et al., 2021,
Otgaar et al., 2014, 2016, 2020; Romeo, Otgaar, Smeets, Landstrom, &
Boerboom, 2019), we can expect an effect size of d = 0.7, which we
could have used to guide the power analysis. However, we also want
to take into account the smallest effect size of interest (SESOI,
e.g., Riesthuis, Mangiulli, et al., 2022). Our SESOI was related to a one
detail difference for the conversation memory score. Remembering or
not remembering one full detail of the co-witness conversation might
already have practical implications when memory (conversational) tes-
timony is provided in a legal context, which is how this smallest dif-
ference of interest was chosen. Based on extended calculations (see
supplementary material on the Open Science Framework (OSF):
https://osf.io/vdhég/), a one detail difference in our planned experi-
ment would translate this absolute SESOI into a Cohen's
d (in proportions) of 0.645. With the established SESOI, we used
G*Power (Faul et al., 2007; that is, test family: t test, difference
between two independent means, d = .645, a = .05, power = 0.80,
one-sided test), which indicated that n = 31 participants would be
needed in both the internal false denial and honest control group to
detect such an effect. We matched the sample size for our external
denial group, leading to a total sample size of N =93
(i.e., Ninternaibenial = 31 + Nexternalbenial = 31 + Nponestcontrol = 31).

We received ethical approval to the current experiment at the
Social and Societal Ethics Committee at KU Leuven (G-2022-5421-R2
(MAR)). All participants received either class credit or a 8¢ Amazon

voucher as compensation.

3.1.2 | Participant screening

Because of the explicit material of our video stimulus, we asked par-
ticipants to complete a brief online Qualtrics pre-screening question-
naire similar to that used by Biicken, Mangiulli, Uzun, and Otgaar
(2022). Specifically, participants first had to sign informed consent,
then answer some questions regarding demographic information, and
finally complete the short form Post-traumatic Stress Disorder (PTSD)
Check List—5 (PCL-5; Zuromski et al., 2019). We used the short form
PCL-5 to screen out participants who scored above a cut-off of 7 and
therefore might be especially vulnerable to the trauma analogue
video, which depicted both physical and sexual violence. We also
asked if participants had seen the film “Irresponsible” by Gaspar Noé,

which we used as our stimulus so that we could exclude participants
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who were already familiar with the stimulus. However, no
participants knew the movie prior to participating in the experiment.
Participants who were not eligible to take part in the rest of the
experiment were debriefed, those who were eligible were emailed to
schedule the lab sessions.

In total, N = 172 participants completed the pre-screening ques-
tionnaire (Mage = 20.01, range = 18-35 years of age). Eligibility
depended on participants age (participants had to be at least 18 years
old) and their score on the short form PCL-5. Participants' average SF
PCL-5 score was 3.83 (SD = 3.1) and scores ranged from O to 12. Of
our 172 pre-screen participants, all met the age requirement to partic-
ipate, but 28 participants scored above our cut-off on the PCL-5. Thus
only 144 participants were eligible to take part in the next sessions of
our experiment. Of the 144 participants eligible to take part in our
experiment, 94 took part in the first lab session and 90 participants
completed all three sessions. Our analyses were thus conducted on

this final sample of 90 participants.

3.1.3 | Participant demographics

These final participants were on average 19.97 years old (SD = 3.32)
with an age range of 18-35 years old. Our sample predominantly con-
sisted of women (76.67%, 69/90), with 27.78% men (25/90) and one
participant preferring not to disclose their gender. Participants indi-
cated being proficient in English. Of our final sample, n = 28 partici-
pants were randomly assigned to the honest control condition, n = 31
to the external denial condition, and n = 31 to the internal denial con-
dition. Of the latter, n = 16 participants were instructed to deny only
the sexual abuse they had witnessed in the video, and n = 15 partici-
pants were instructed to deny only physical abuse they had wit-
nessed. Denial of all types of abuse witnessed might be suspicious to
the co-witness, and reduce the credibility of the witness. We chose
not to ask all participants to deny the physical or the sexual abuse, but
to split this up, to increase generalizability of the results and test the

effects of denial of the most critical elements of the trauma analogue

video.
3.2 | Materials
3.21 | Shortform PCL-5

The short form PCL-5 is a 4-item self-report questionnaire that
screens for PTSD symptoms based on the diagnostic criteria of the
DSM-5 (B-E; Zuromski et al., 2019). The short form PCL-5 can be
used to screen participants for PTSD symptomatology, a procedure
often used in research using trauma analogue stimuli (e.g., Romeo,
Otgaar, Smeets, Landstrom, & Boerboom, 2019). Responses are
scored on a 5-point Likert scale, ranging from Not at all (0) to
Extremely (4) and scores can range from O to 16. Diagnoses based on
this short form PCL-5 have been shown to closely parallel ones
obtained with the full PCL-5 (Zuromski et al., 2019). We used an

intermediate (i.e., not liberal or conservative) diagnostic cut-off score
and a threshold of a summary score of seven or above to exclude par-
ticipants. Sensitivity at this threshold is at 89.6%, specificity at 98.5,
and the AUC is 0.94 (Zuromski et al., 2019).

3.2.2 | Trauma analogue video

The stimulus was a compilation of scenes from the French movie
“Irreversible” by director Gaspar Noé. The compilation was 4:30 min
long and has been used in previous research on cognitive processes as
a trauma analogue stimulus (e.g., Lass-Hennemann et al., 2014;
Rombold et al., 2016). It depicts a man and woman involved in a ver-
bal fight in an underpass. A second woman appears and tries to pass
them. While the first woman escapes the man attacks the woman
who appeared in the underpass. The film depicts graphic scenes of

physical and sexual violence.

3.2.3 | Positive and negative affect schedule

The positive and negative affect schedule (PANAS) measures positive
and negative affect, either as a state or trait measure. It is comprised
of two subscales with 10 items each: the positive and negative emo-
tion subscales. Each of these mood-scales is made up of 10 items,
which are rated on a five point Likert scale (1 = very slightly or not at
all, to 5 = extremely; Watson et al., 1988). In the current experiment,
we used the PANAS as a tool to measure the affective state (i.e., how
participants feel ‘at the moment’), and as a trait measure
(i.e., how they feel ‘generally’). For the current study the affective
state (‘at the moment’) was be measured. With a Cronbach's o = 0.89
for the positive subscale and a = 0.89 for the negative subscale for
‘at the moment’, the PANAS subscales both demonstrate good inter-
nal consistency. We used the PANAS state as a manipulation check—
it was expected that participants would score lower on the positive
subscale and higher on the negative subscale after compared to
before watching the video. The PANAS trait was employed as a dis-
tractor questionnaire and not analyzed. The reason for using the
PANAS trait as a distractor task was that participants were already
familiar with this type of questionnaire. so that no additional explana-
tions were needed. While doing so, the experimenter could quickly
follow the cover story to deliver the denial instructions to participants

in the internal denial group in a separate room.

3.2.4 | Revised impact of events scale

The revised impact of events scale (IES) was used to measure distress
at the end of the experiment, to ensure that participants did not have
lasting negative emotional impacts from taking part in our study, and
to identify possibly vulnerable participants. It consists of 15 items that
create two sub-scales: seven items converge into the intrusion and

eight items into the avoidance subscale (Horowitz et al., 1979). ltems
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include statements such as I thought about it when | did not mean
to” and are scored on a four point Likert scale. There are 15 items in
total, thus summary scores can range from O to 75 (0-35 on the intru-
sion scale and 0-40 on the avoidance scale). A review of the psycho-
metric properties of the IES showed that it has strong validity and is
internally consistent (Intrusions: M a = 0.86: Avoidance: M a = 0.82;
Sundin & Horowitz, 2002).

3.2.5 | Baseline memory test

The baseline test included three general Yes/ No type questions
about details that were in the video (i.e., true details) and three details
that were not present in the video (i.e., false details). Correct

responses received a score of 1, incorrect responses 0.

3.2.6 | Co-witness discussions

To guide the co-witness discussions and to ensure that enough details
were discussed, participants received certain prompts from the experi-
menter (Cadavid & Luna, 2021). Participants were asked to discuss these
prompt questions (e.g., What happened before the third woman arrived on
the scene? What happened when the couple was alone again? How did the
fight end? What signs and types of violence did you witness?) with their co-
witness. All prompts can be found in the materials on OSF. On average,
the co-witness discussions lasted 436.38 s (7 min 16 s) (SD = 135.81;
2 min 15.81 s). Co-witness discussions were audio recorded to allow for

testing of the memory for the conversation later on.

3.2.7 | Final memory test

During the final memory test, participants received questions about
whether they 1) remembered seeing certain details in the video the pre-
vious week (Yes/No) and (2) questions about whether they remembered
talking about certain details with their partner in the previous week (Yes/
No). This memory test included 21 details in total: 7 true details from the
video which were not discussed in the conversation, 7 details which
were not in the video and not discussed during the conversation, and
7 which were discussed in the co-witness conversation and also in the
video. The latter were chosen from the conversation recordings to
ensure that the details were truly discussed during the conversation.
Thus, the exact details included here might differ per dyad. However, we
aimed to include four details that were denied in denying dyads, when
this was possible (i.e., depending on how many details were denied in

the conversations of the previous week).

3.2.8 | Scoring of final memory test

“Yes” answers were scored as a 1, “No” answers as a 0. For questions

for which the correct answer was “No”, we re-coded the data so that

correct rejections were scored as a 1, and incorrect endorsement as a
0. We calculated summary scores for (I) True details for the video:
max score 7, (ll) correct rejections for the video: max score 7, (lll) true
details for the conversation: max score 7, (IV) correct rejections for
the conversation: max score 7. We additionally calculated a variable
for (V) the total number of correct answers for the video: max 14 and
(V1) the total number of correct answers for the conversation: max 14.

These summary scores were converted into proportion scores.

3.3 | Procedure

The experiment was divided into an online pre-screen session, two
lab-sessions which took part in dyads, and an individual follow-up ses-
sion 1 week after the lab sessions. Participation in the entire experi-
ment lasted around 1 h. A visual overview of the procedure is
depicted in Figure 1.

Session 1. Session 1 took place in the lab, with a pair of partici-
pants and the experimenter. At the start of the first session,
participants were assigned a participant number. Then, each dyad was
randomly assigned to either being a false denial dyad (i.e., one partici-
pant in this dyad was in the false denial condition, one in the external
denial condition) or an honest control dyad (i.e., both participants
were in the honest control condition). We needed to test 31 partici-
pants in each group making 31 false denial dyads, and 16 honest con-
trol dyads (because here two participants of the same condition are
paired). Therefore, in this random assignment the odds of being
assigned to the false denial dyad were higher than the odds of
being assigned to the honest control dyad (31:16). Participant “A” in
the false denial dyad was randomly assigned to either the internal
false denial or external denial group. Participant “B” then received the
other condition (i.e., of internal or external denial). In the first session,
participants again signed informed consent. Subsequently, they com-
pleted the PANAS state, and watched the trauma analogue video
together. After watching the trauma analogue video, participants com-
pleted the PANAS-state one more time. As the last step of the first
lab session, participants completed a short baseline-memory test to
ensure the video was sufficiently encoded.

Session 2. The second lab session took part around 1 day after the
first session, in person and in the same dyad as session 1. All partici-
pants engaged in a co-witness discussion during the second session.
Participants received separate instructions to this end: Participants in
the internal false denial group were asked to falsely deny some trau-
matic details depicted in the film (randomized: deny the physical
abuse or deny the sexual abuse), but to honestly discuss the rest of
the film." For both physical and sexual abuse denials, there were sev-
eral details that could potentially be denied by participants. For exam-
ple, for physical abuse, denying participants could say that they did
not see the offender kicking or punching the victim (among other
details). For sexual abuse, denying participants could state that they
did not see the perpetrator kissing the victim, or touching her under
her dress (among other details). Denial participants were instructed to

either deny all physical abuse that they witnessed, or all sexual abuse.
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FIGURE 1 Procedure.

They did not receive additional instructions regarding which specific
details to deny, in order to ensure that the conversation would go
organically. Moreover, we would not suggest details to participants
which they did not remember seeing in the first place. Participants in
the honest control and external denial groups were asked to discuss
the entire film honestly. This discussion was meant to be relatively
informal, without much involvement of the experimenter.

In dyads in which external and internal denial participants were
paired, the participant in the external denial condition (i.e., who did
not deny details themselves) typically started the conversation. This
ensured that certain details were discussed, and gave opportunity to
the participant in the denial condition to deny certain details men-
tioned by the honest participant. In the honest control dyads, it was
random who started the conversation. To ensure this structure
was followed, participants were asked to think about a number
between 1 and 10, and whomever would be closer to a number that
the experimenter had picked would start. For the denial dyads, this
process was rigged so that the participant who did not deny would
start the conversation. To this end, we told the participant in the
denial condition which number to choose while instructing them for
the discussion. Specifically, to instruct denial participants, participants
in false denial dyads were told that there was something wrong with
the demographic questions filled in by one of the participants and that
this participant should briefly step outside with the experimenter to
discuss the problem, while the other participant could already fill in
the first questionnaires (i.e., PANAS-T). This was a false disguise to
allow the experimenter to instruct the false denial participants sepa-
rately from their partner. Specifically, the experimenter took partici-
pants in the false denial condition outside into a separate room, and
instruct them for the co-witness discussion. During this time, they
were able to ask questions about what would be expected of them,
and were also instructed about which number to pick when the dis-
cussion was structured. Upon returning to the room, participants in

the internal false denial condition were asked to complete the

Session 2
(lab, dyad) N
Lweek >,
PANAS Trait | ==
(Qualtrics)
Informal co-witness
conversation Final Memory Test
Dyad 1:
Internal & external Revised IES
false denial groups
Dyad 2: Exit Interview
two honest control
participants Debriefing

PANAS-T as well. Participants in the honest control condition both
completed the PANAS-T.

Subsequently, participants were told that it can help some people
to discuss negative events with each other, and they were instructed
to discuss the video, guided by several question prompts from the
experimenter. Participants were told that the discussion would be
audio recorded. After the co-witness discussion was done, partici-
pants were thanked for their participation so far, and told that they
would receive a link to the third session after 6 days.

Session 3. Session three took place individually, and online via Qual-
trics, around 1 week after the first session. At the start of the third ses-
sion, participants engaged in the final memory test, which was adapted
per dyad. Specifically, all participants were instructed to respond hon-
estly to questions of the final memory test. Following the final memory
test, participants completed the revised IES, followed by a brief exit
interview. At the end of the third session, participants were thanked and

debriefed and received their preferred compensation.

4 | RESULTS

We used an alpha of 5% as a significance threshold for all confirma-
tory analyses.

4.1 | Manipulation check

As a manipulation check, we coded how participants who were
instructed to deny either the sexual or physical abuse depicted in the
video followed this instruction. To this end, we examined 1) whether
their co-witness brought up the to be denied abuse in response to our
prompts. In 4 of 31 lying dyads, the honest co-witness failed to bring
up to be denied information and any denials that they uttered were

thus unprompted. In one of these, the participant who had been
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instructed to deny denied the abuse-related information even without
such prompt. Because participants were still instructed to deny—and
thus in this mindset—we ran our memory-related analyses with all
31 lying dyads (see supplementary material on the OSF), but also with-
out the six participants from the lying dyads in which no denials
occurred at all. The latter are reported here. Among participants who
did execute denials, 16/27 (59.25%) explicitly stated that they did not
see details from the video, and 19/27 (70.4%) claimed that they did not
remember seeing specific details that the other participant had men-
tioned. Participants (n = 16) who stated that they “did not see” details,
uttered on average 1.25 (SD = 1.6) denials of specific abuse-related
details and 1.12 (SD = 1.46) denials that generally, any (physical or sex-
ual) abuse occurred. Participants who denied by stating that they “did
not remember” details (n = 19), uttered on average 1.37 (SD = 1.21)
denials of specific abuse-related details and 0.95 (SD = 1.13) denials
that generally, any (physical or sexual) abuse occurred. On average, tak-
ing into account all participants in the internal denial condition (n = 31),
participants denied 3 details (SD = 2.15), with number of denials rang-
ing from O (as discussed above) to 8. More information on the specific
denials and avoidances that participants executed can be found in the
supplementary material (OSF). One participant also fabricated extra
details within their denials.

4.2 | Positive and negative affect schedule

Using paired samples student t tests to compare positive and negative
emotions before and after participants watched the trauma analogue
video scene, participants rated their positive emotions statistically sig-
nificantly higher before watching the video (M = 2.84, SD = 0.65)
than after watching the video (M = 2.1, SD = 0.59), t(89) = 11.849,
p <.001, d = 1.25. Additionally, participants' scores on the negative
PANAS subscale were statistically significantly higher after exposure
to the movie (M = 2.48, SD = .75) than before (M = 1.49, SD = .44),
t(89) = 13.61, p <.001, d = .16. Thus, the trauma analogue video
affected participants' emotional states in the expected direction.

4.3 | Baseline memory

On average, participants in the honest control group classified 5.86 (of 6,
SD = .59) details from the baseline memory test correctly, participants
from the external denial condition 6 (of 6, SD = 0), and participants in
the internal denial condition 5.97 (SD = .18). This means that partici-
pants encoded the trauma analogue video quite well. Moreover, we
found no statistically significant difference in baseline memory between
the three groups, F(87,2) = 1.36, p = 0.26, n? = .03.

44 | Revised IES

On the intrusion subscale, scores in our sample ranged from O to
25 (of a possible score of 35), averaging on M = 5.91 (SD = 5.74). On

the avoidance subscale possible scores range from O to 40, and our
participants scored from O to 26. On average, participants in our sam-
ple scored M = 8.53 (SD = 6.4) on the avoidance subscale. Last, look-
ing at total scores our participants had an average total score of 14.44
(SD = 10.65) the revised IES with scores ranging from O to 48 (of a
possible 75). These scores are comparable to scores in previous
research using the trauma film paradigm (e.g., Biicken, Mangiulli, &
Otgaar, 2022; Nahleen et al., 2021; Strange & Takarangi, 2012) and
show a medium level of clinical concern, according to Horowitz
et al. (1982).

45 | Memory for the co-witness conversation

For memory for the co-witness conversation, we compared memory
in the internal false denial group with that in the honest control group
using a one-sided Student's t test. Specifically, there was no statisti-
cally significant difference in both true memory scores, t(57) = 0.39,
p=.35 d=.1, and in the total number of correct responses
(i.e., correct recognitions and correct rejections) participants gave
regarding the conversation, t(57) = .36, p = .64, d = .09 (see Table 1;
Figure 2). Because our data was skewed, non-parametric Mann-
Whitney tests were conducted which supported these results (true
memory: W =4435, p= .44, r=0.02; total correct responses:
W = 426, p = .55, r = 0.02). Finally, we performed Bayesian analyses

and found a Bayes factor of BFy; = 2.78 for true memory scores and

TABLE 1 Means and standard deviations for conversation
memory in the internal denial and honest control groups.

Group n M SD
Honest Control 28 0.88 0.15
Internal Denial 31 0.87 0.17
Honest Control 28 0.88 0.09
Internal Denial 31 0.89 0.08

True memory

Total correct responses

=)
H
.

o
©
.
]
.
| o
.
.
.

o
=
.

o
~
.
.

Correct Memory Proportion for the Conversation

Internal Denial

Lying Condition

Honest Control

FIGURE 2 Failure to replicate denial-induced forgetting. Each dot
represents one participant, means are indicated by grey dots.
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BFo1 = 4.82 for total correct responses for the co-witness conversa-
tion. This means that our data was 2.78 more likely under the null
hypothesis than the alternative hypothesis that the honest control
group remembers more true details for the conversation than the
internal denial group for true memory, and 4.82 times more likely
under the null hypothesis looking at all correct responses regarding

the conversation.

4.6 | Memory for the event

46.1 | True memory

We performed a between subjects ANOVA to compare the number
of true details participants in our three groups recognized from the
video. We found no statistically significant difference in true memory
for the video among the groups, F(2, 87) = 0.61, p = .55, n° = 0.014
(see Table 2; Figure 3). We also performed a Bayesian analysis and
found a Bayes Factor of BFg; = 6.173. This Bayes Factor showed that

TABLE 2 Descriptive statistics for event memory.

Group n M SD

External Denial 31 0.64 0.13
Honest Control 28 0.66 0.07
Internal Denial 31 0.67 0.09
External Denial 31 0.98 0.06
Honest Control 28 0.96 0.1

Internal Denial 31 0.97 0.08
External Denial 31 0.74 0.09
Honest Control 28 0.75 0.05

True memory

Correct rejections

Total correct responses

Internal Denial 31 0.76 0.07
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FIGURE 3 Memory for the video is similar across conditions.
Each dot represents one participant, means are indicated by
grey dots.

our data would be 6.17 times more likely under the null than alterna-

tive hypothesis.

4.6.2 | Correct rejections

We further tested whether correct rejections of details that were not
truly in the video would differ among our three groups, but found no
statistically significant difference when computing an ANOVA, F
(2,87) = .27,p = .76, n* = 0.006. Again we further calculated a Bayes
Factor (BFg1 = 8.1). This Bayes Factor demonstrated that our results
are 8.1 times more likely under the null hypothesis that there is no dif-
ference in the amount of correct rejections for video details among

participants in our three groups.

4.6.3 | Total correct responses

Finally, we also compared whether there were any differences in par-
ticipants' memory for the video in terms of their total correct
responses regarding the video on the source memory test using an
ANOVA. We found no statistically significant difference between the
three groups, F(2, 87) = 0.27, p = .76, n?> = 0.006 (see Table 2). We
also computed a Bayes Factor for the total number of correct
responses (BFo1 = 7.33), demonstrating that our results are 7.3 times
more likely under the null than alternative hypothesis. Additional

exploratory analyses can be found on OSF (linked above).

5 | DISCUSSION

The main aim of the present paper was to examine how informal
denials, executed in a social setting (i.e., towards other co-witnesses),
affect memory. Specifically, we investigated whether the denial-
induced forgetting effect would replicate when denial takes place in a
more informal conversation between co-witnesses rather than during
a formal interview. Thus, we were interested in how such denials
(i.e., misinformation of omission) might affect memory for the event
for both the denying witness and the co-witnesses. Importantly, we
found that in such social settings, false denials seem to have some of
the same, but also different, mnemonic effects than we have found in
other settings. Specifically, we found that denials executed during our
rather informal co-witness discussion did not yield the typical
denial-induced forgetting effect. Moreover, false denials from one co-
witness did not affect memory for the video for (1) the denier, nor
(2) the witness faced with this misinformation of omission. We elabo-
rate more on these findings below.

First, we failed to replicate the denial-induced forgetting effect.
This effect has been quite robustly found in the false denial and mem-
ory literature (for a review see Otgaar & Baker, 2018), even though
there are also other studies which have failed to find denial-induced
forgetting (e.g., Blicken, Mangiulli, & Otgaar, 2022; Romeo, Otgaar,
Smeets, Landstrom, & Jelicic, 2019). An explanation for our inability to
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replicate the effect is that denials were executed somewhat differ-
ently in this study compared with previous ones. Specifically, partici-
pants had much more leeway in how specific or general they
executed their denials, and in the wording they would use. For exam-
ple, some participants denied by claiming that “they did not see any-
thing more than ___"—a quite general denial, in response to details
remembered by their co-witness. However, in previous research par-
ticipants were instructed to deny very specific details and to repeat
the detail they denied in their lie (e.g., Biicken, Mangiulli, &
Otgaar, 2022; Otgaar et al., 2014, 2020). Thus, it is also possible that
denial-induced forgetting only arises in strictly controlled settings.

A second possible explanation could be that we found a boundary
condition for the denial-induced forgetting effect. Indeed, in this
experiment, for the very first time false denials were executed in a
more informal conversation with a peer rather than in a formal setting
towards a figure of authority (i.e., the experimenter, or a simulated
police officer). Certainly, it might be the case that denials have differ-
ent effects on conversational memory, depending on the setting in
which denials take place. A possible reason for this could be that the
goal of the two types of conversations differ. In formal interviews,
the goal is to provide information to the person who is asking ques-
tions (or; if denying, the goal might be to withhold information). In
natural conversations, however, a goal is oftentimes to create com-
mon ground with another person about a shared event (McKinley
et al., 2017). Perhaps denials in informal conversations are perceived
as more disruptive to the conversation, as they highlight where no
common ground is found. Thereby, especially parts of the conversa-
tion where no common ground was established and where the parties
thus might have argued about what happened could be especially
memorable. It is therefore possible that the setting of the conversa-
tion during which false denials take place is a boundary effect for the
denial-induced forgetting effect. This is interesting especially because
denial-induced forgetting tends to occur for conversation memory
(for a review: Biicken et al., 2023; Otgaar & Baker, 2018), and denials
that are executed in a more informal setting might not affect memory
as much as previously thought.

If the memory effects of false denials really do depend on the set-
ting in which denials are executed, then this would have important
practical implications. If one assumes that in certain situations
(e.g., investigations of campus sexual assault crimes), denials often-
times take place in more informal social settings, then the detrimental
effects of false denials on conversation memory might be much less
relevant in this setting. Thus, it is possible that when denials are exe-
cuted in real social settings—which tend to be more informal—, the
effects of denials on memory might be less dangerous than previously
thought (see Blicken et al., 2023 for a review). However, this is only
the first experiment that has examined false denials in such a setting.
Further research is needed to extend and replicate these results
before any practical implications can be drawn.

Further, we found no evidence of a denial-induced forgetting
effect for the event memory either, in line with our hypothesis. Previ-
ous research regarding whether internal false denials affect memory

for the original stimulus has been mixed (e.g., Bliicken, Mangiulli, &

Otgaar, 2022; Otgaar et al, 2014, 2016, 2020; Romeo, Otgaar,
Smeets, Landstrom, & Boerboom, 2019; Romeo, Otgaar, Smeets,
Landstrom, & Jelicic, 2019). While some studies do find that internal
false denials induced forgetting of an experienced and denied event
(e.g., Battista et al., 2020, 2021; Otgaar et al., 2020 Experiment 1;
Romeo, Otgaar, Smeets, Landstrom, & Boerboom, 2019), there are
other experiments which did not find any differences in event mem-
ory among participants who denied versus participants who were con-
sistently truthful (e.g., Li et al., 2022; Otgaar et al., 2014, 2016, 2018;
Romeo, Otgaar, Smeets, Landstrém, & Jelicic, 2019). Especially also
experiments using trauma-analogue videos (Blcken, Mangiulli, &
Otgaar, 2022; Bucken, Mangiulli, Uzun, & Otgaar, 2022; in revision),
in line with the current experiment, have found no difference in mem-
ory for the event among participants who denied details from this
video compared with ones who did not.

Moreover, we found that participants who were directly faced
with denial responses from their co-witnesses (i.e., those in the exter-
nal denial condition) and thus with misinformation of omission, were
not affected by this misinformation of omission in their final memory
test. Specifically, these external denial participants' memory reports
for the video (nor for the conversation) were not affected by receiving
negative feedback from their co-witness. This is in contrast to previ-
ous research which found that misinformation of omission lead to
increased omission errors regarding the studied material (Merckelbach
et al., 2007; Otgaar et al., 2016; Schwartz & Wright, 2012). A possible
explanation might relate to the type of stimulus we used, compared to
previous literature; previous research has used neutral or somewhat
negatively valenced stimuli. However, in the current experiment we
used a trauma analogue video. Memory for very critical, trauma-
central events have in past experiments been remembered robustly,
despite previous denials performed by participants (e.g., Blicken, Man-
giulli, & Otgaar, 2022; in revision) It is possible then, that we did not
find an effect of the omission misinformation on memory because the
misinformation surrounded trauma central details (i.e., abuse depicted

in the video).

5.1 | Limitations and future directions

There are certain limitations to our studies that should be mentioned.
First, we used a very highly emotional video for our experiment. While
this video has been used in trauma analogue research before and
translates well into the situation of campus sexual abuse, it is possible
that the video was so distinctive that people would not forget critical
details related to it, even if someone else claims not to have seen
them. Perhaps using less emotional stimuli, the denial-induced forget-
ting effect could still come about in more organic rather than formal
conversations. However, this is an empirical question that could be
addressed in future research. Another limitation relates to how partic-
ipants executed denials: although participants were all instructed the
same way, they had a certain freedom in how they executed
the instructed denials. Participants used a mix of techniques, including

also feigning amnesia (e.g., “I don't remember anything else”).
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Moreover, co-witnesses in our experiment were predominantly
strangers. However, effects on memory have been found to be bigger
when co-witnesses have a pre-existing relationship (Paterson &
Kemp, 2006).

Furthermore, another limitation is that recognition memory test
we used as final memory test. While witnesses might be asked about
certain details in investigative interviews using direct questions, it is
unclear whether details would have been reported if participants had
not been prompted about them. Yet, of note, denial-induced forget-
ting has also been found in recall memory tests in past research
(e.g., Otgaar et al., 2018). A final limitation is that our ‘informal’ co-
witness discussion was still somewhat formal given that the experi-
menter was present in the room.

An avenue for future research could be to investigate whether
the memory effects of false denials on the receiver of this denial could
be affected by the amount of people who are denying information.
That is, previous research has shown that false post-event misinfor-
mation from co-witnesses is especially powerful and likely to be
included in someone's own memory report when it is provided by
more than one other person (Mojtahedi et al., 2018; Walther et al.,
2002). Moreover, further research might focus on examining how
false denials affect memory reports for previous conversations or
experienced events. That is, they might examine whether false denials
affect the memory trace itself, as was suggested by Otgaar et al.
(2020), or whether denials perhaps simply bias the person who denied
into being less likely to claim that they had discussed something. For
instance, this could be the case if denials decreased confidence, rela-
tive to the person someone denied to. Future studies might delineate
this by asking participants to indicate their confidence in their

responses and using ROC curve analysis.

6 | CONCLUSION

Past research has shown us that when denials take place in formal
conversations towards an authority figure, participants who falsely
deny information appear to forget some of the things they discussed
in conversations during which they falsely denied. However, it seems
that perhaps denials that take place among peers, in more informal
settings, might not have this same detrimental effect on memory.
More research is needed, but this would have important implications
for denials that occur in the area of campus sexual abuse, for example:
Even if a student, under peer pressure, might have denied that they
previously saw something when talking to their friends or other wit-
nesses, their memory for what they saw—and discussed with the
other witnesses—might not have been affected by this informal

denial.
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ENDNOTES

I Of note, some research shows that having a co-witness can also be bene-
ficial for memory, for example when they are a couple (Vredeveldt
et al., 2017).

i One detail difference is practically relevant; Conversational testimony
(i.e., testimony about previous conversations with attorneys, the police,
or other witnesses) might be given, and whether or not someone remem-
bers a detail such as discussing the perpetrator's clothing with a co-
witness would allow the court to understand co-witness influences on
testimony.

il Further information is reported in the supplementary material on OSF.

¥ The reason we did not ask participants to falsely deny all traumatic
details is that such comprehensive denial might disrupt the flow of the
co-witness discussion. Specifically, the participant in the external denial
condition might find such consistent denial odd, and suspect that the
denial is an experimental manipulation. A second concern is that such
comprehensive denial could cut the co-witness discussion very short.
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