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Abstract: The aim of the present study was to examine how negative emotion and sex affect self-
generated errors as in fabrication set-up and later false recognition of those errors. In total, 120 uni-
versity students volunteered to take part in the study. Participants were assigned at random into two
equal sized groups (N = 60) depending on the type of event they received (negative emotional or
neutral). We expected that fabrication and false recognition would be enhanced for the emotional
event compared to the neutral one. We further hypothesized that both the willingness to fabricate
and later false recognition would be enhanced for women compared with men. The results partly
confirmed the hypotheses. The results showed that emotional valence (negative) affects both the
willingness to fabricate about events that never took place, and the recognition of the fabrication as
true at a later point. Women and men were equally likely to fabricate but women were more likely
to recognize their fabrication, particularly for the emotional event. The results are discussed in the
context of prior work.
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1. Introduction

Studies on forced fabrication, where misinformation is self-generated by the par-
ticipant, most commonly use a negatively valanced emotional event as the witnessed
event [1–4]. This is understandable given the overall context of witness interrogation.
Emotion, however, particularly negative emotion, seems to play a critical role not only in
how events are recalled [5,6] but also in how memory is affected by misinformation [7,8].
Participants are more prone to incorporate misinformation into their memory for negative
compared to neutral or positive events [8–11]. It is unclear, however, what role negative
emotions play when the misinformation is self-generated errors as in forced fabrication.
Furthermore, studies have shown that women encode and process episodes, as well as,
emotional stimuli, differently from men ([12] for overview). For a more comprehensive
understanding of fabrication and false memory recognition, it is important to examine
potential moderating factors such as emotion and sex differences.

The misinformation effect is when memories are distorted or altered by presenting
misleading information after an event [13–15]. For example, participants watch a video
of an event followed by a statement of another witness including false information about
the previously watched event [14,16]. Participants are then questioned about both true
events and the false events provided by the misleading information. Fabrication is one
manner in which the misinformation effect takes place, where individuals self-generate the
misleading information, also termed confabulation [17,18]. In a typical forced fabrication
paradigm, participants watch a video of an event and are later asked questions about it
that are true (refer to actual events) or false (refer to something that never happened) [1].
Participants are then instructed to answer all questions, guessing if they do not recall
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the answer (forced fabrication). One week later, the participants complete a true or false
recognition test based on their fabricated answers. Several laboratory studies have shown
that forcing participants to describe events that never took place increases the likelihood
of them later recognizing their fabricated responses as being true [1–4]. The effect also
emerges when participants are asked to completely invent an event on their own [19],
especially if the forced fabrication provides a causal explanation for true events [2,20]. The
effect is even stronger when participants are strongly encouraged to fabricate (i.e., provided
with an option of an “I don’t know” answer), rather than forced to do so [18,21].

The forced fabrication effect seems to be present in all ages; among children and
adolescents (elementary students in first and fourth grades, and college students), especially
for younger children [1]. When adults are asked to fabricate about an event, participants
will later recognize their fabrication as true in approximately 20–40% of the cases [1–4].

Studies on fabrication and false recognition have commonly used a nine-minute
excerpt from the Disney film “Looking for Miracles” as the witnessed event [1–4,19]. The
film clip tells of a boy in a summer camp and is emotional (negative) with a surprise scene
of a snake during a boat trip and a quarrel among young campers. Research suggests that
misinformation following a negative emotional event has a greater impact on later memory
recall or recognition compared to both positive and neutral events [8–11]. According to
the Paradoxical Negative Emotion (PNE) hypothesis, accurately remembering information
on negative events is likely to have an evolutionary advantage as it allows the individual
to avoid similar situations in the future [7]. This applies also to accepting information
on negative events from others. Negative emotional events are therefore likely to be
associated with overall enhanced memory of the event, but at the same time to be more
prone to distortion (incorporating misinformation) compared to neutral or positive events.
Porter et al. [7] had participants recall several public events (some true and some fictional)
that varied in their emotional valence (positive and negative). As predicted by the PNE
hypothesis, they found that participants had better memory for true negative events
compared to true positive events and were also more likely to recall false information
related to fictional negative events compared to fictional positive events. The difference
between false negative and positive events was considerable, with 90% of the participants
recalling at least one false negative event compared to 42% for the positive events. Brainerd
et al. [9] found that negative emotional wordlists elicited significantly more false recall
compared to neutral wordlists and positive wordlists. In fact, positive wordlists lead
to less false recall than neutral wordlists. In a study by Porter, Spencer, and Birt [22],
participants saw scenes that were neutral, highly positive, or highly negative (arousal
kept constant). Half of the participants received misleading questions, including one
that was false. An hour later, participants received questions regarding the scenes seen
earlier, that were either correct or referred to the misleading items. The participants who
saw the negative emotional scenes were significantly more likely (80%) to recall the false
information compared to those who saw the neutral or the positive scenes (40%). Similar
results were found by Van Damme and Smets [23], and in Porter et al. [8], misinformation
had a greater impact for negative emotional images compared to positive or neutral images.

It is unclear, however, what role negative events may play when misinformation is
self-generated as in fabrication studies. Witnessing a negative event may both impact
the tendency to fabricate and the recognition of the fabrication as true. Monds et al. [16]
unexpectedly found in their study that following a negative event, participants were
significantly more likely to self-generate errors (fabricate) compared to a neutral event.
Monds et al. set out to test the PNE hypothesis but in addition to supporting the hypothesis,
their data also suggested that negative events enhance fabrication. As suggested by Monds
et al., it is possible that processing a negative emotional event provides a richer context of
personal memories and details, which may lead to more self-generated errors on later recall.
This fits with the results of Porter et al. [7], who found that participants tended to take longer
time when recalling negative public events (true and false) compared to positive events and
include more details in their recall. Furthermore, there is evidence supporting the idea that
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neutral and negative emotional items are processed differently, with negative emotional
items being more likely to activate related material [11,24]. Negative events might therefore
encourage more fabrication, as information on something to be avoided is likely to be
recognized later as a true event (fitting with the PNE hypothesis). Interestingly, studies
have shown that memory organization and encoding of memory differs between men
and women, in that women generally store event information with more details [25–27]
and with greater context, including a more coherent story line, referencing other people
and events [28,29]. Therefore, sex in addition to the emotionality of an event may impact
fabrication and later false recognition.

Women are known to have superior verbal ability and better performance on various
episodic memory tasks compared to men [30–34] for review. Women’s enhanced memory
performance compared to men also applies to memory of events and autobiographical
memory [35]. Grysman [29] found that women included significantly more internal details
in their memory recall of events compared to men and this was true for both short term
and longer-term memory retrieval. Similarly, Pillemer et al. [36] found that women have
a different memory style compared to men, with women recalling information more in
episodes and with more specific information on the recalled events. According to Wang [27],
women’s superior memory performance may be linked to the encoding stage. She found
that women attended to and encoded far more details about events in their lives compared
to men, which later resulted in a richer and more detailed memory of the event. In Grys-
man [37], 94 participants aged 18–22 were instructed to narrate their memories of events
that were up to two years old as well as more recent events (day to one week). The results
showed that for both older and more recent events, women’s narratives were more detailed,
scored higher on affective measures (more emotional reference), and had more thematic
coherence (more story-like). Women also seem to interpret the experienced event more;
that is, they included their thoughts, feelings, and reasoning of the experienced event more
than men. In general, women tend to refer more to emotional states in their recollection of
past experiences [25,28] and are better at recalling emotional information [38–40].

The aim of the present study is to specifically examine how negative emotion and sex
differences affect self-generated errors as in fabrication set-up and later false recognition
of those errors. The altered forced fabrication paradigm by Pezdek et al. [18] was used,
where participants are strongly encouraged but not forced to fabricate. This allows us
to study both how willing people are to fabricate (self-generate errors) and also examine
later false recognition across sex and different events (negative emotional and neutral).
Prior studies on fabrication have, for the most part, focused on a negative emotional film
clip [1,4,19]. The present study, however, used two film clips, one with a neutral event and
the other one with a negative emotional event. Given prior work where negative emotional
events impact false memory more than both neutral and positive events, the present study
included only neutral and negative emotional film clips.

Following the research outlined above, it is expected that the overall memory for the
negative event is enhanced compared to the neutral event, but the negative event will
lead to greater fabrication and enhanced recognition of the fabricated answers compared
to the neutral event. As previous research has shown, false recognition of previous mis-
information is enhanced for negative compared to neutral events and stimuli [7,8,11,23].
Increase in self-generated errors has also been found following a negative compared to a
neutral event [16], possibly due to negative emotional events activating a richer context of
related information. Accordingly, due to different memory style of women compared to
men, with women encoding more contextual information and recalling information more
in episodes [26–29,37], it is expected that women are more willing to fabricate compared to
men. Women might also have a better recognition of their fabrication due to their superior
episodic memory [31]. The difference between men and women may be particularly appar-
ent following the emotional event given women’s superior emotional judgement [41] and
recall of emotional information [38,39]. Furthermore, in accordance with previous research,
it is expected that accurate recall is superior in women than in men.
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2. Method
2.1. Participants

To determine the required sample size for participants, a medium effect size of ƒ = 0.30
was chosen with acceptable statistical power (1 – β) = 0.80, which indicated that a sample
size of N = 90 was required [42,43]. In total, 120 university students volunteered to take
part in the experiment, 66 (55%) females and 54 (45%) males. Their mean age was 25 years
(SD = 6.6, range 18–52). Participants were assigned at random to two equal-sized groups
(N = 60) depending on the type of event they received. The experiment followed the
APA ethical principles and code of conduct and was carried out in accordance with the
principles of the Declaration of Helsinki.

2.2. Stimuli

Two short video clips, a neutral one and an emotional one, were used in the experiment,
both displayed on a 19” computer screen. For the neutral scene, episode two from season
one of the television show “Freaks and Geeks” was used [44]. The scene, approximately
10 minutes long, begins at minute 2:25 and ends at minute 12:06. It displays a neutral scene
with high school students discussing a party they were planning to attend later on. For the
emotional scene, episode 12 of season one of the television show “Sons of Anarchy” was
used [45]. The scene was 11 minutes long, starting at minute 31:01 and ending at minute
42:02. It depicts altercations between gang members, resulting in an innocent woman
accidentally being killed by a man who was supposed to murder her husband.

2.3. Measures

Two interview sessions were conducted, one immediately following the witnessed
events, and one a week later, where participants answered questions on the witnessed
events. Eight true questions were posed (referring to events that took place during the
scene) and four false questions (referring to events that did not take place) were used to
induce false memory development for the participants. One example of a false question
for the neutral event is, “What did Lindsay, the main character, give her brother in the
hallway?” when in fact, Lindsay did not give her brother anything. At the follow-up
interview, a week later, participants answered true or false questions about the same details
and events as the questions from the week before. The wording of these questions had
been changed to fit the true or false nature of the questions. For the false questions, the
participants’ false answers from the week before were incorporated into the questions for
each participant depending on what they had answered. For example, if a participant gave
the answer “keys” to the question “What did Lindsay, the main character, giver her brother
in the hallway?” during the first interview, then the question asked a week later could have
been “Lindsay, the main character, gave her brother keys in the hallway–true or false?”
For those who did not confabulate to a false question during the first interview (N = 13), a
standard question was used at the second interview. The questions on true events were
analogous for both scenes, although not the same, because of the different storylines.

The students participated in two slight variations of the study run 8 months apart,
where in the second one, a measure of how participants felt (emotion) was conducted before
and after the viewing of the video clips. The emotion manipulation check was performed
on 80 students and consisted of a five-item mood scale (relaxed, anxious, insecure, happy,
and worried) which asked participants to rate how strongly they felt a given emotion at
that exact moment, ranging from not at all (1) to very (5). Given the similarity across the
two variations, the data sets were combined. Participants who watched the emotional film
clip were significantly less relaxed (p = 0.022), more anxious (p = 0.027), and less happy
(p = 0.009) compared to the participants who watched the neutral film clip, indicating that
the emotional manipulation worked.
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2.4. Procedure

Participants were informed of how the experiment would be conducted upon arrival.
The participants were told that the experiment was a study of how well individuals
remember events and details after watching a short video. However, participants were
not told about the true nature of the study as it would have threatened the validity of the
experiment. After giving their informed consent, participants were tested individually
in an interview room and the only other person present during the experiment was the
interviewer. All participants were encouraged to give answers to questions they did not
know the answers to.

2.5. Data Analysis

If participants confabulated an answer to a false question during the first interview,
they were given a score of 1, and if they did not answer the question, they were given a
score of 0. If participants answered a true event question correctly, they were given a score
of 1 and a score of 0 if they answered the question incorrectly. In the second interview, if
participants answered the true or false questions; they were given the score of 1 if they said
true and a score of 0 if they said false.

3. Results

Following the neutral scene, 42% of the false questions; following the emotional scene,
participants fabricated answers to 67% (see Figure 1). In total, 11 out of 60 participants did
not respond to any of the four false questions following the neutral scene and only 2 out of
60 following the emotional scene.
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Figure 1. Proportion of fabrication and false recognition (week later) by type of event for men and
women. Error bars represent standard error of the mean.

For all dependent measures, a separate 2 (type of event: neutral vs. emotional) × 2
(sex: male vs. female) ANOVA was conducted. Participants were more willing to fabricate
for emotional compared to neutral false events, F (1, 116) = 19.36, p < 0.001, η2

p = 0.14,
but recall for true events was similar for emotional and neutral events (see Figure 2),
F (1, 116) = 2.51, p = 0.116, η2

p = 0.02. Women were equally as willing to fabricate about
false events as men, F (1, 116) = 1.08, p = 0.30, η2

p = 0.01, but were more accurate in recalling
true events, F (1, 116) = 10.09, p = 0.002, η2

p = 0.08. Neither interaction terms between sex
and type of event were significant (p > 0.05).
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A week later, participants were contacted to answer true or false questions based
on the scene they saw, with those who fabricated answers to the false questions given a
false question based on their answer. False recognition was enhanced for the emotional
compared to neutral event, F (1, 116) = 5.95, p = 0.02, η2

p = 0.05 (see Figure 1). Moreover,
false recognition was enhanced for women compared to men, F (1, 116) = 3.80, p = 0.054, η2

p
= 0.03, although the interaction appeared not statistically significant (p > 0.05). However,
when controlling for willingness to fabricate, women recognized more fabricated or false
answers on average than men, F (1, 115) = 10.22, p = 0.002, η2

p = 0.08. Planned comparisons
indicated that false assents for women in the emotional group exceeded the false assents
for men in the emotional group, t(116) = 2.48, p = 0.02, d = 0.67. Conversely, there was no
difference between men and women in the neutral group (p = 0.81).

4. Discussion

The present study examined the impact of negative emotion and sex differences on
self-generated errors (fabrication) and later recognition of those errors. As expected, overall
memory was enhanced for negative compared to neutral events and for women compared
to men. Furthermore, both fabrication and later false recognition were significantly en-
hanced for the negative compared to the neutral event. Women were equally as likely to
fabricate as men but more likely to later recognize their fabrication as true, particularly for
the emotional event.

Previous research has found that misinformation following a negative event is more
likely to be later recognized as true compared to neutral or positive event [8–11]. According
to the PNE hypothesis, negative events are both better remembered overall and also more
prone to be impacted later by misinformation as there is an evolutionary advantage to
remember information related to negative events [7]. The question concerning fabrica-
tion and false recognition is whether witnessing a negative event enhances the tendency
to fabricate and/or increases the likelihood of the fabrication later being recognized as
true compared to witnessing a neutral event. The study followed a typical forced fabri-
cation paradigm [1,4] with the exception that fabrication was strongly encouraged, but
not forced [18]. A week later, the participants were asked whether they recognized their
generated errors (or standard errors) as true. Misinformation was therefore self-generated.

The results showed that the willingness to fabricate was quite high in the present study,
and as expected, significantly higher for the negative emotional event compared to the
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neutral event. Participants fabricated in 42% of the cases for the neutral event but 67% of the
cases for the emotional event, suggesting that when encouraged but not forced to fabricate,
participants are more likely to fabricate following a negative emotional event compared
to a neutral event. Fabrication as such has not been well studied, but in Pezdek et al. [18],
where participants were encouraged but not forced to fabricate, 54% of participants later
recognized their fabrication as true after witnessing a negative emotional event. Monds
et al. [16] found that following a negative event, participants were significantly more likely
to self-generate errors (fabricate) compared to a neutral event. They suggested that this
might be due to differential processing of negative and neutral events, with the negative
event eliciting richer context of personal memories and details which may lead to more
self-generated errors on later recall. The idea of emotional (negative) and neutral material
being processed differently has been supported by research [11,24]. Negative emotional
material is generally more thematic and interrelated, and therefore perhaps more prone to
lead to fabrication [24].

The present results further showed that fabrication enhanced the likelihood of sub-
sequent false recognition, or 44% for the neutral event and 58% for the emotional event.
This is considerably higher than previous studies have reported, where false recognition of
fabricated answers generally ranges from 20% to 40% for emotional events [1,4]. There was
furthermore a significant difference between false recognition of fabricated answers for the
emotional event compared to the neutral event, with 58% of the fabrication recognized
as true for the emotional event, compared to 44% for the neutral event. Interestingly,
the percentage of false recognition during the second interview matched the percentage
of fabrication during the first interview for both emotional and neutral events. That is,
fabrication was higher for the emotional compared to the neutral event, but participants
were no more likely to recognize their fabrication as true following the negative compared
to the neutral event.

By allowing both the fabrication and later recognition to vary (i.e., not forcing fab-
rication), the present study shows that a negative emotional event seems to impact the
tendency to fabricate rather than the later recognition of the fabricated answers. This
does not fit with the PNE hypothesis. According to the hypothesis, people are more
likely to incorporate information provided by others on negative events into their memory
compared to positive or neutral events [7]. Accordingly, prior research has shown that
misinformation following a negative emotional event is more likely to be later recognized
as true compared to neutral or emotional event [8–11]. Therefore, one might have expected
that self-generated errors on negative events would be more likely to be later recognized as
true compared to errors on neutral events. This was not the case here. Rather, the present
study suggests that the difference between negative emotional and neutral events may lie
in how the information is processed and organized at encoding, with emotional events
more likely to lead to fabrication (self-generated errors), but the fabrication equally likely
to be later recognized as true for both emotional and neutral events.

The results did not find a difference between men and women for fabrication. Various
studies have found that women include more details in their recall and encoding of
episodes [25–29] and therefore might have been more willing to fabricate. This was
not the case here. Prior studies have shown that women encode and organize episodic
memories differently from men. For example, they have a better autobiographical memory
with more detail and more context [25–29]. Grysman [29] found that women included
significantly more internal details in their memory recall of events compared to men.
Similarly, Pillemer et al. [36] found that women tend to recall information more in episodes
and with more specific information compared to men. This difference in processing of
episodes between men and women did, however, not influence their tendency to fabricate.
Fabrication therefore seems to be more influenced by emotional valence rather than sex
differences. However, women were more likely to recognize their fabrication as true for
the emotional event compared to men but the difference was not significant for the neutral
event. Women also had better recognition of accurate information for both emotional and
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neutral events. This fits with prior studies showing that women have superior verbal
ability and better performance on various episodic memory tasks compared to men [30–34]
for review. Women also tend to be better at recalling emotional information compared to
men [38,39]. This might explain why women were more likely to recognize their fabrication
or false answers compared to men for the emotional event. Men seemed not to retain their
fabrication from interview 1 to interview 2 for the emotional scene. Further research is
needed to better understand the role sex differences and emotion play in fabrication and
false recognition.

One possible limitation of the experiment concerns the generalizability of the findings.
Participants were shown video clips from two different television shows that had not been
used before in a study on fabrication and false memory formation. Although participants
who watched the emotional film clip were significantly less relaxed, more anxious, and less
happy, and participants were significantly more willing to fabricate for emotional events
compared to neutral events, it is important to make clear that viewing a traumatizing scene
from a television show is different from viewing a real-life event. One way to increase
the generalizability would be to vary the valence of real-life events in future studies.
Furthermore, it would be of value to the false memory and fabrication literature to study
the difference between gender and sex, taking into account that they are distinct concepts,
to highlight the important dimensions of variation found in both concepts [46].

5. Conclusions

In conclusion, the present study adds important information to the field of fabrication
and false memory formation by looking at the impact of emotion and the difference
between men and women. Prior work has predominantly used a negative emotional
event when studying forced fabrication and false recognition, but studies have shown that
the misinformation effect is enhanced for emotional events compared to neutral events.
Furthermore, women have been found to be superior at various episodic and emotional
memory tasks compared to men. The present study suggests that when misinformation is
self-generated, as in fabrication set-up, negative emotional events enhance the tendency
to fabricate but do not lead to an enhanced recognition of the fabrication as true at a later
point compared to neutral events. Furthermore, women’s superior performance on various
episodic memory tasks does not influence their tendency to fabricate, but does enhance
their recognition of their fabricated answers compared to men, particularly for emotional
events.

Author Contributions: Conceptualization, K.R.J., H.B.R., and A.H.O.; methodology, K.R.J., H.B.R.,
and A.H.O.; formal analysis, K.R.J., H.B.R., A.H.O., and H.F.G.; resources, H.F.G.; writing—original
draft preparation, H.B.R. and A.H.O.; writing—review and editing, K.R.J., H.B.R., A.H.O., and H.F.G.;
project administration, K.R.J. All authors have read and agreed to the published version of the
manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki; however, at the time the data were collected, Reykjavik University did not
have an ethics review board.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.



Int. J. Environ. Res. Public Health 2021, 18, 12185 9 of 10

References
1. Ackil, J.K.; Zaragoza, M.S. Memorial consequences of forced confabulation: Age differences in susceptibility to false memories.

Dev. Psychol. 1998, 34, 1358–1372. [CrossRef]
2. Chrobak, Q.M.; Zaragoza, M.S. When forced fabrications become truth: Causal explanations and false memory development. J.

Exp. Psychol. Gen. 2013, 142, 827–844. [CrossRef]
3. Hanba, J.M.; Zaragoza, M.S. Interviewer feedback in repeated interviews involving forced confabulation. Appl. Cogn. Psychol.

2007, 21, 433–455. [CrossRef]
4. Zaragoza, M.S.; Payment, K.E.; Ackil, J.K.; Drivdahl, S.B.; Beck, M. Interviewing Witnesses: Forced Confabulation and Confirma-

tory Feedback Increase False Memories. Psychol. Sci. 2001, 12, 473–477. [CrossRef] [PubMed]
5. Colombo, D.; Serino, S.; Suso-Ribera, C.; Fernández-Álvarez, J.; Cipresso, P.; García-Palacios, A.; Riva, G.; Botella, C. The

Moderating Role of Emotion Regulation in the Recall of Negative Autobiographical Memories. Int. J. Environ. Res. Public Health
2021, 18, 7122. [CrossRef]

6. Porter, S.; Peace, K.A. The scars of memory. Psychol. Sci. 2007, 18, 435–441. [CrossRef]
7. Porter, S.; Taylor, K.; Brinke, L.T. Memory for media: Investigation of false memories for negatively and positively charged public

events. Memory 2008, 16, 658–666. [CrossRef] [PubMed]
8. Porter, S.; Bellhouse, S.; McDougall, A.; Brinke, L.T.; Wilson, K. A prospective investigation of the vulnerability of memory for

positive and negative emotional scenes to the misinformation effect. Can. J. Behav. Sci./Rev. Can. des Sci. du Comport. 2010, 42,
55–61. [CrossRef]

9. Brainerd, C.J.; Stein, L.M.; Silveira, R.A.; Rohenkohl, G.; Reyna, V.F. How does negative emotion cause false memories? Psychol.
Sci. 2008, 19, 919–925. [CrossRef]

10. Gallo, D.A.; Foster, K.T.; Johnson, E.L. Elevated false recollection of emotional pictures in young and older adults. Psychol. Aging
2009, 24, 981–988. [CrossRef]

11. Otgaar, H.; Candel, I.; Merckelbach, H. Children’s false memories: Easier to elicit for a negative than for a neutral event. Acta
Psychol. 2008, 128, 350–354. [CrossRef] [PubMed]

12. Kret, M.; De Gelder, B. A review on sex differences in processing emotional signals. Neuropsychologia 2012, 50, 1211–1221.
[CrossRef]

13. Frenda, S.J.; Nichols, R.; Loftus, E.F. Current Issues and Advances in Misinformation Research. Curr. Dir. Psychol. Sci. 2011, 20,
20–23. [CrossRef]

14. Loftus, E.F. Planting misinformation in the human mind: A 30-year investigation of the malleability of memory: Figure 1. Learn.
Mem. 2005, 12, 361–366. [CrossRef]

15. Zaragoza, M.S.; Belli, R.F.; Payment, K.E. Misinformation effects and the suggestibility of eyewitness memory. In Do Justice and
Let the Sky Fall: Elizabeth Loftus and Her Contributions to Science, Law, and Academic Freedom; Garry, M., Hayne, H., Eds.; Lawrence
Erlbaum Associates Publishers: Mahwah, NJ, USA, 2007; pp. 35–63.

16. Monds, L.A.; Paterson, H.M.; Kemp, R.I. Do emotional stimuli enhance or impede recall relative to neutral stimuli? An
investigation of two “false memory” tasks. Memory 2016, 25, 945–952. [CrossRef]

17. Frost, P.; Sparrow, S.; Barry, J. Personality Characteristics Associated with Susceptibility to False Memories. Am. J. Psychol. 2006,
119, 193. [CrossRef]

18. Pezdek, K.; Sperry, K.; Owens, S.M. Interviewing witnesses: The effect of forced confabulation on event memory. Law Hum. Behav.
2007, 31, 463–478. [CrossRef] [PubMed]

19. Chrobak, Q.M.; Zaragoza, M.S. Inventing stories: Forcing witnesses to fabricate entire fictitious events leads to freely reported
false memories. Psychon. Bull. Rev. 2008, 15, 1190–1195. [CrossRef]

20. Zaragoza, M.S.; Mitchell, K.J.; Payment, K.; Drivdahl, S. False memories for suggestions: The impact of conceptual elaboration. J.
Mem. Lang. 2011, 64, 18–31. [CrossRef] [PubMed]

21. Gombos, V.; Pezdek, K.; Haymond, K. Forced confabulation affects memory sensitivity as well as response bias. Mem. Cogn. 2011,
40, 127–134. [CrossRef]

22. Porter, S.; Spencer, L.; Birt, A.R. Blinded by emotion? Effect of the emotionality of a scene on susceptibility to false memories. Can.
J. Behav. Sci./Rev. Can. des Sci. du Comport. 2003, 35, 165–175. [CrossRef]

23. Van Damme, I.; Smets, K. The power of emotion versus the power of suggestion: Memory for emotional events in the misinfor-
mation paradigm. Emotion 2014, 14, 310–320. [CrossRef] [PubMed]

24. Talmi, D.; Luk, B.T.; McGarry, L.M.; Moscovitch, M. The contribution of relatedness and distinctiveness to emotionally-enhanced
memory. J. Mem. Lang. 2007, 56, 555–574. [CrossRef]

25. Fivush, R.; Berlin, L.J.; Sales, J.M.; Mennuti-Washburn, J.; Cassidy, J. Functions of parent-child reminiscing about emotionally
negative events. Memory 2003, 11, 179–192. [CrossRef] [PubMed]

26. Pohl, R.F.; Bender, M.; Lachmann, G. Autobiographical memory and social skills of men and women. Appl. Cogn. Psychol. 2005,
19, 745–759. [CrossRef]

27. Wang, Q. Gender and emotion in everyday event memory. Memory 2013, 21, 503–511. [CrossRef]
28. Bauer, P.J.; Stennes, L.; Haight, J.C. Representation of the inner self in autobiography: Women’s and men’s use of internal states

language in personal narratives. Memory 2003, 11, 27–42. [CrossRef] [PubMed]

http://doi.org/10.1037/0012-1649.34.6.1358
http://doi.org/10.1037/a0030093
http://doi.org/10.1002/acp.1286
http://doi.org/10.1111/1467-9280.00388
http://www.ncbi.nlm.nih.gov/pubmed/11760134
http://doi.org/10.3390/ijerph18137122
http://doi.org/10.1111/j.1467-9280.2007.01918.x
http://doi.org/10.1080/09658210802154626
http://www.ncbi.nlm.nih.gov/pubmed/18569691
http://doi.org/10.1037/a0016652
http://doi.org/10.1111/j.1467-9280.2008.02177.x
http://doi.org/10.1037/a0017545
http://doi.org/10.1016/j.actpsy.2008.03.009
http://www.ncbi.nlm.nih.gov/pubmed/18462700
http://doi.org/10.1016/j.neuropsychologia.2011.12.022
http://doi.org/10.1177/0963721410396620
http://doi.org/10.1101/lm.94705
http://doi.org/10.1080/09658211.2016.1237653
http://doi.org/10.2307/20445334
http://doi.org/10.1007/s10979-006-9081-5
http://www.ncbi.nlm.nih.gov/pubmed/17245633
http://doi.org/10.3758/PBR.15.6.1190
http://doi.org/10.1016/j.jml.2010.09.004
http://www.ncbi.nlm.nih.gov/pubmed/21103451
http://doi.org/10.3758/s13421-011-0129-5
http://doi.org/10.1037/h0087198
http://doi.org/10.1037/a0034629
http://www.ncbi.nlm.nih.gov/pubmed/24219394
http://doi.org/10.1016/j.jml.2007.01.002
http://doi.org/10.1080/741938209
http://www.ncbi.nlm.nih.gov/pubmed/12820830
http://doi.org/10.1002/acp.1104
http://doi.org/10.1080/09658211.2012.743568
http://doi.org/10.1080/741938176
http://www.ncbi.nlm.nih.gov/pubmed/12653487


Int. J. Environ. Res. Public Health 2021, 18, 12185 10 of 10

29. Grysman, A. Gender Differences in Episodic Encoding of Autobiographical Memory. J. Appl. Res. Mem. Cogn. 2017, 6, 51–59.
[CrossRef]

30. Halpern, D.F.; LaMay, M.L. The Smarter Sex: A Critical Review of Sex Differences in Intelligence. Educ. Psychol. Rev. 2000, 12,
229–246. [CrossRef]

31. Herlitz, A.; Rehnman, J. Sex Differences in Episodic Memory. Curr. Dir. Psychol. Sci. 2008, 17, 52–56. [CrossRef]
32. Herlitz, A.; Nilsson, L.-G.; Bäckman, L. Gender differences in episodic memory. Mem. Cogn. 1997, 25, 801–811. [CrossRef]
33. Kramer, J.H.; Delis, D.C.; Kaplan, E.; O’Donnell, L.; Prifitera, A. Developmental sex differences in verbal learning. Neu-ro-

psychology 1997, 11, 577–584. [CrossRef]
34. Wang, Q. Are Asians forgetful? Perception, retention, and recall in episodic remembering. Cognition 2009, 111, 123–131. [CrossRef]

[PubMed]
35. Nahari, G.; Pazuelo, M. Telling a convincing story: Richness in detail as a function of gender and information. J. Appl. Res. Mem.

Cogn. 2015, 4, 363–367. [CrossRef]
36. Pillemer, D.B.; Wink, P.; E DiDonato, T.; Sanborn, R.L. Gender differences in autobiographical memory styles of older adults.

Memory 2003, 11, 525–532. [CrossRef]
37. Grysman, A. Gender and gender typicality in autobiographical memory: A replication and extension. Memory 2018, 26, 238–250.

[CrossRef]
38. Bloise, S.M.; Johnson, M.K. Memory for emotional and neutral information: Gender and individual differences in emotional

sensitivity. Memory 2007, 15, 192–204. [CrossRef]
39. Canli, T.; Desmond, J.E.; Zhao, Z.; Gabrieli, J.D.E. Sex differences in the neural basis of emotional memories. Proc. Natl. Acad. Sci.

USA 2002, 99, 10789–10794. [CrossRef]
40. Saylik, R.; Raman, E.; Szameitat, A.J. Sex Differences in Emotion Recognition and Working Memory Tasks. Front. Psychol. 2018, 9,

1072. [CrossRef]
41. Montagne, B.; Kessels, R.P.; Frigerio, E.; de Haan, E.H.; Perrett, D.I. Sex differences in the perception of affective facial expressions:

Do men really lack emotional sensitivity? Cogn. Process. 2005, 6, 136–141. [CrossRef] [PubMed]
42. Faul, F.; Erdfelder, E.; Buchner, A.; Lang, A.-G. Statistical power analyses using G*Power 3.1: Tests for correlation and regression

analyses. Behav. Res. Methods 2009, 41, 1149–1160. [CrossRef] [PubMed]
43. Faul, F.; Erdfelder, E.; Lang, A.-G.; Buchner, A. G*Power 3: A flexible statistical power analysis program for the social, behavioral,

and biomedical sciences. Behav. Res. Methods 2007, 39, 175–191. [CrossRef] [PubMed]
44. Kasdan, J. director; Beers and weirs [DVD]. In Freeks and Geeks; Apatow Productions and DreamWork Television: Los Angeles,

CA, USA, 1999.
45. O’Hara, T. The sleep of babies [DVD]. In Sons of Anarchy; The Linson Company, Sutter Ink, Fox 21 and FX Productions: Los

Angeles, CA, USA, 2008.
46. Westbrook, L.; Saperstein, A. New categories are not enough: Rethinking the measurement of sex and gender in social surveys.

Gend. Soc. 2015, 29, 534–560. [CrossRef]

http://doi.org/10.1016/j.jarmac.2016.07.012
http://doi.org/10.1023/A:1009027516424
http://doi.org/10.1111/j.1467-8721.2008.00547.x
http://doi.org/10.3758/BF03211324
http://doi.org/10.1037/0894-4105.11.4.577
http://doi.org/10.1016/j.cognition.2009.01.004
http://www.ncbi.nlm.nih.gov/pubmed/19230871
http://doi.org/10.1016/j.jarmac.2015.08.005
http://doi.org/10.1080/09658210244000117
http://doi.org/10.1080/09658211.2017.1347186
http://doi.org/10.1080/09658210701204456
http://doi.org/10.1073/pnas.162356599
http://doi.org/10.3389/fpsyg.2018.01072
http://doi.org/10.1007/s10339-005-0050-6
http://www.ncbi.nlm.nih.gov/pubmed/18219511
http://doi.org/10.3758/BRM.41.4.1149
http://www.ncbi.nlm.nih.gov/pubmed/19897823
http://doi.org/10.3758/BF03193146
http://www.ncbi.nlm.nih.gov/pubmed/17695343
http://doi.org/10.1177/0891243215584758

	Introduction 
	Method 
	Participants 
	Stimuli 
	Measures 
	Procedure 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

