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A B S T R A C T   

Recent studies have demonstrated that lying can affect memory and that such memory effects are based on the 
cognitive load required in performing the lie. The present study aimed to verify whether the impact of two 
deceptive strategies (i.e., false denials and fabrication) depends on individuals’ cognitive resources in terms of 
Executive Functions (i.e., EF: Shifting, Inhibition, and Updating). A sample of 147 participants watched a video 
of a robbery and then were instructed to either fabricate (i.e., fabrication condition), deny (i.e. false denial 
condition), or tell the truth (i.e., truth-telling condition) to some questions about the crime. Two days later, all 
participants had to provide an honest account on a final memory test where they indicated their memory for 
having discussed details (i.e., fabricated, denied, or told the truth) and their memory for the video. Finally, their 
EF resources were also assessed. Our findings demonstrated that individual differences in EFs played a role in 
how the event was recalled and on the effects of lying on memory. That is, memory for the event after having lied 
depended especially on individuals’ Shifting resources. We also found that the two deceptive strategies differ-
entially affected individuals’ memory for the interview and for the event: Denying affected memory for the 
interview while fabricating affected memory for the event. Our findings can inform legal professionals on the 
possibility to assess individuals’ EF as an indicator of witnesses’ credibility.   

1. Introduction 

One of the most important issues for legal professionals is recog-
nizing when a suspect, eyewitness or victim reports a true or false 
statement. A plethora of studies have been conducted to gain knowledge 
about how to detect lies and which factors can interfere in lie detection 
(e.g., Duran et al., 2020; Verigin, Meijer, Bogaard, & Vrij, 2019; Verigin, 
Meijer, Vrij, & Zauzig, 2019; Vrij et al., 2010; Vrij et al., 2008). How-
ever, another relevant concern for understanding the statements’ reli-
ability (i.e., whether statements refer to truthful information) is the 
impact that lying may have on the deceiver’s memory. Indeed, a series of 
studies have demonstrated that lying can affect the memory of the 
person who lied (e.g., Ackil & Zaragoza, 2011; Battista et al., 2020; 
Chrobak & Zaragoza, 2008; Gombos et al., 2012; Mangiulli et al., 2018; 
Otgaar et al., 2016; Paige et al., 2020; Pickel, 2004; Polage, 2018; 
Romeo et al., 2018; Vieira & Lane, 2013). That is, when in a first 
moment a person lies and in a subsequent moment decides to come 
forward with the truth, it could be the case that the person’s memory is 
affected because of the exerted lie. 

Research has shown that lying affects memory in various ways 

depending on how the person withholds the truth (see for a review 
Otgaar & Baker, 2018). Indeed, in many legal cases, different deceptive 
strategies can be used. People can simply choose to deny having expe-
rienced an event (i.e., false denial strategy) (Block et al., 2012; 
Goodman-Brown et al., 2003), or decide to simulate memory loss (i.e., 
feigned amnesia strategy) (Cima et al., 2002; Pyszora et al., 2003) or 
come up with a false account of the event (i.e., fabrication strategy) 
(Chrobak & Zaragoza, 2008; Pickel, 2004). Interestingly, each of these 
three deceptive strategies has an adverse and unique impact on memory. 
Specifically, studies on false denials have shown that this strategy might 
lead to forget having discussed (i.e., denied) event-related details and, in 
specific situations, to an impairment of the memory for the original 
event (e.g., Davis et al., 2018; Otgaar et al., 2016; Polage, 2018; Romeo 
et al., 2018; Romeo et al., 2019; Vieira & Lane, 2013). Concerning the 
memory effects of feigning amnesia, studies have similarly demon-
strated an impairment on event recall (Bylin, 2002; Bylin & Christian-
son, 2002; Christianson & Bylin, 1999; Mangiulli et al., 2018; Sun et al., 
2009; van Oorsouw & Merckelbach, 2004, 2006). Finally, studies on 
fabrication have shown that such a strategy consolidates memory for 
self-generated details, causing an individual’s memory impairment for 
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the actual event in terms of increased commission errors (Ackil & Zar-
agoza, 2011; Chrobak & Zaragoza, 2008; Nourkova et al., 2004; Van 
Oorsouw & Giesbrecht, 2008). 

Based on the largely shared idea that the act of lying requires a 
higher cognitive load than telling the truth (e.g., Christ et al., 2009; Vrij 
& Ganis, 2014; Walczyk et al., 2014), Otgaar and Baker (2018), in their 
theoretical framework called the Memory and Deception (MAD) model, 
argued that the different effects of false denials, feigned amnesia and 
fabrication are related to the amount of cognitive resources entangled 
during the lie (Battista et al., 2021; Battista et al., under review). How-
ever, no studies have investigated whether the impact of lying on 
memory also depends on the individual’s cognitive resources avail-
ability, like for instance executive functioning resources. Thus, the 
present experiment has been set up in order to examine that critical 
issue. Understanding the role of individual differences in determining 
recall accuracy following lying is crucial to help forensic professionals 
(e.g., policemen, judges, prosecutors, lawyers, legal psychologists) in 
their practice when witness’ accounts are to be evaluated as to their 
reliability. 

1.1. The effects of denial on memory 

Research on the effects of (false) denials on memory have shown that 
such a strategy has a singular effect known as denial-induced forgetting 
(DIF; Otgaar et al., 2014). Denying an event or specific details of an 
event impairs memory for the discussion (i.e., denials) rather than it 
leads to an impairment for the original memory for the event (e.g., 
Otgaar et al., 2016; Otgaar et al., 2018; Vieira & Lane, 2013). The work 
on false denials has mainly examined this mnemonic effect by 
instructing participants to deny that an event really occurred (e.g., “I did 
not steal anything”). In one of the first studies on this topic, Vieira and 
Lane (2013) showed pictures (e.g., apple) to participants. Then, partic-
ipants were randomly instructed to truthfully describe or falsely deny 
having seen the studied and unstudied pictures. After two days of delay, 
all participants completed a source monitoring task where their memory 
performance was measured for having studied a picture and for having 
talked (i.e., truthfully described or denied) about such specific pictures. 
Interestingly, participants had more difficulty in remembering whether 
they studied the pictures when they falsely denied them than when they 
truthfully discussed them. 

Further evidence on the detrimental effect of false denials on mem-
ory was found by a recent line of studies (e.g., Otgaar et al., 2014; Otgaar 
et al., 2016; Otgaar et al., 2018; Romeo et al., 2018; Romeo et al., 2019). 
These studies have demonstrated that memory impairment is related to 
memory for having denied details of the event and not for the memory 
for the event. The typical procedure adopted by Otgaar and colleagues 
(e.g., Otgaar et al., 2014; Otgaar et al., 2016; Romeo et al., 2018) re-
quires participants to view an event (e.g., video of a theft) and after that, 
to deny or tell the truth about all details of the event. Following a delay, 
both groups of participants are involved in a source monitoring task 
during which they honestly answer some questions on memory for the 
event and memory for having discussed (i.e., denied or honestly 
answered) specific details of the event in the first session. These studies 
have found what is called the denial-induced forgetting effect (Otgaar 
et al., 2014), meaning that deniers typically have more forgetting for 
memory for the interview than truth-tellers. 

Although the DIF effect has been replicated in several studies by 
using different stimuli (e.g., pictures, virtual reality scenes), tasks (e.g., 
recall memory task), and populations (e.g., children), few studies have 
also demonstrated an undermining effect of denials on memory for the 
original event (e.g., Romeo et al., 2018). In particular, Romeo et al. 
(2018) showed that denials may affect memory for the event by adapting 
the classical procedure in a more ecological one (i.e., more realistic 
stimuli using virtual reality scenes of an airplane crash). Findings 
demonstrated that deniers reported a memory impairment for the 
original experience than participants that had never denied. The authors 

stated that forgetting for the initial event might be related to the 
emotional and the active involvement required by such a more realistic 
procedure (Romeo et al., 2018). Indeed, it could be the case that such an 
involvement required additional cognitive resources during the lie than 
usual, thus impacting the individual’s memory for the event. 

1.2. The effects of fabrication on memory 

Studies on the impact of fabrication on memory have demonstrated 
that such a deceptive strategy affects memory for the event. This 
memory undermining effect has been typically investigated through the 
forced confabulation paradigm (e.g., Ackil & Zaragoza, 1998, 2011; Zar-
agoza et al., 2001). In this paradigm, participants watch a video and 
then answer some questions on it. During this phase, a group of par-
ticipants is instructed to answer questions based on their actual memory 
and a second group is requested to fabricate both details presented and 
not presented in the video. After a delay of one week, a source moni-
toring task is administered to participants in order to test their memory 
for having discussed details in the first session and memory for having 
seen details in the video. By using this paradigm, many studies have 
demonstrated that fabrication makes people more likely to recognize 
their own fabrications as actual details of the event. Hence, fabricators 
are more prone to report commission errors (i.e., distortions or details 
never seen) when they decide to come forward with the truth (Chrobak 
& Zaragoza, 2008, 2012; Gombos et al., 2012; Van Oorsouw & Gies-
brecht, 2008; Zaragoza et al., 2001). Moreover, other studies have 
shown that the memory impairment caused by fabrication occurs just for 
self-generated details and not for the entire memory for the event (e.g., 
Chrobak & Zaragoza, 2008; Pickel, 2004). That is, when asked to 
genuinely recall the event, fabricators report few correct details and 
more commissions for the details fabricated, while no mnemonic effects 
occur for not fabricated details. 

Recently, research carried out by Polage (2004, 2012, 2018) has 
demonstrated that the act of fabrication has additional effects besides 
memory distortions. In particular, those studies shed light on the 
possible effects of fabrication on beliefs of having actually experienced 
the self-fabricated event. Polage asked participants to assess the occur-
rence that two events happened to them (i.e., one experimental and one 
control). Then, she invited participants who reported a low rate for the 
experimental event to write a false description of it. A week (or five 
weeks) later, participants completed a questionnaire where they again 
reported their beliefs concerning the possibility that the experimental 
event had really happened. Polage found two interesting findings: (i) 
50% of fabricators decreased their beliefs while (ii) 10–16% of fabri-
cators increased their beliefs for the occurrence of self-fabricated events. 
To clarify such a pattern of results, she carried out other studies (2012; 
2018) demonstrating that fabricators increased their beliefs in their lies, 
a phenomenon called fabrication inflation (but see also Riesthuis et al., 
2020). 

1.3. Theoretical explanations 

The different effects of lying (e.g., false denials and fabrication) on 
memory have been explained through several theoretical perspectives. 
Studies on false denials have mainly associated the effect of denial- 
induced forgetting (Otgaar et al., 2016) with memory forgetting effects 
like, for example, the directing forgetting (Basden et al., 1993), retrieval- 
induced forgetting (Anderson et al., 1994), and forgetting caused by the 
Think/No Think paradigm (Anderson & Green, 2001). The common 
assumption of all these approaches is that forgetting for the original 
stimuli is due to inhibitory mechanisms. Specifically, because people 
suppress information when then they recall such information they have 
problems in such a recollection. Although some of these approaches (e. 
g., directed forgetting) refer to the suppression of information during the 
encoding of such information while liars suppress information imme-
diately after they encoded it, scholars have speculated that these 

F. Battista et al.                                                                                                                                                                                                                                 



Acta Psychologica 215 (2021) 103295

3

approaches can explain the inhibitory effect of denials. That is, liars that 
in a first moment deny the occurrence of event-related details are less 
likely to retrieve them after a delay because having denied such encoded 
details has a suppression effect on them (Battista et al., 2020; Otgaar 
et al., 2020). 

By contrast, the source monitoring framework (SMF; Johnson et al., 
1993) is a fruitful framework to elucidate the memory impairment for 
events (i.e., commissions) following fabrication. Source monitoring is a 
necessary process that allows individuals to distinguish between various 
memory sources (e.g., internal or external). That is, when people have to 
recognize a source for two memories (e.g., actually happened or just 
imagined), they make this decision by considering the characteristics of 
such memories. Hence, if one of these two memories (i.e., imagined 
event) has many characteristics in common with the other memory (i.e., 
actual event), people have more difficulties in recognizing the correct 
source (i.e., recognize the imagined memories as true or vice versa). This 
confusion is also experienced by fabricators. Indeed, when fabricators 
produce a new account of the event, they usually create the false version 
with features of experiences that actually happened in the past (e.g., 
Thomas et al., 2003). Therefore, when they come forward with the truth, 
the commonalities between the false (self-generated) event, and the 
actual event make it difficult to them differentiating between the two 
sources, causing source monitoring errors (e.g., Johnson et al., 1993; 
Johnson & Raye, 1981). 

The recent MAD framework (Otgaar & Baker, 2018) involves a 
synthesis of the adverse memory outcomes related to each deceptive 
strategy (i.e., false denials, feigned amnesia, and fabrication). Specif-
ically, Otgaar and Baker (2018) argued that a possible cause of the 
different effects on memory is the amount of cognitive resources 
implicated during the lie. Indeed, they conceptualized that the three 
strategies differ from each other with respect to the degree of resources 
required, where false denials need the lowest amount of resources and 
fabrication the highest. Based on this, the three strategies are part of a 
continuum that enables a prediction as to which memory outcomes the 
lie leads to. When a lie is less cognitively demanding (e.g., false denials 
and feigned amnesia) more omission errors thus occur, while when it is 
more demanding (e.g., fabrication) more commission errors are likely to 
occur. 

However, the MAD model is silent on the possibility that the mne-
monic effects of each deceptive strategy might depend not only on the 
cognitive resources required by denying, feigning amnesia, or fabri-
cating but also on the role of the cognitive resources that individuals 
already possess. Indeed, lying entails that deceivers, irrespective of the 
strategy adopted, use more cognitive resources than truth tellers because 
they have to lie on the original event in a plausible and consistent way 
(Deeb et al., 2018; Verigin, Meijer, Bogaard, & Vrij, 2019; Verigin, 
Meijer, Vrij, & Zauzig, 2019). This makes it reasonable to believe that, 
besides the different cognitive efforts required by different kinds of 
lying, individual differences in cognitive resources are to be considered 
to predict the effects of lying on memory. That is, having a specific 
amount of cognitive resources (i.e., low vs high) might influence the 
typical effects of adopting different deceptive strategies on memories. It 
could be that people with a high amount of cognitive resources can 
easily encode the event-related details, and then have a lower impair-
ment of their memory than people with a low amount of resources. 
Hence, our study aimed to examine this issue by testing a possible role of 
individuals’ cognitive resources - in terms of the executive functions of 
Shifting, Inhibition and Updating (Miyake et al., 2000) - on the memory 
effects following false denials and fabrication. 

1.4. Executive function resources and memory 

Recent studies have demonstrated that individuals’ cognitive re-
sources predict the formation of memory distortions when individuals 
try to genuinely recall an event (e.g., Battista et al., 2020; Gerrie & 
Garry, 2007; Leding, 2012; Marsh et al., 2005; Peters et al., 2007). 

Specifically, these studies have shown that people with a low availability 
of Executive Functions (EF) resources have a higher impairment (i.e., 
forgetting and memory errors) of the memory for the event than those 
who have a high availability of EF resources. For this reason, it might be 
plausible to assume that having a high availability of EF resources can 
also protect from the memory undermining effect (e.g., DIF, commis-
sions) associated with each deceptive strategy (e.g., false denials and 
fabrication). 

In general, EFs have been described as a set of cognitive functions 
responsible for modulating several cognitive subprocesses and the per-
formance of complex executive tasks (Carpenter et al., 2000; Carretti 
et al., 2010; Miyake et al., 2000). A large number of processes (i.e., 
problem-solving, planning, selective attention, etc.) can be enumerated 
as EF abilities (e.g., Diamond, 2013). However, the most frequently 
theorized and the principal EFs involved in elaborate cognitive perfor-
mances (e.g., memory recall) are Shifting between tasks or mental sets, 
Inhibition of prepotent responses and Updating and monitoring of working 
memory representations (e.g. Baddeley, 1996; Burgess & Simons, 2005; 
Diamond, 2013; Espy, 2004; Logan, 1985; Lyon et al., 1996; Miyake 
et al., 2000; Smith & Jonides, 1999). 

In particular, Updating pertains to the individuals’ ability to detect 
the relevant information to perform a task among different incoming 
information. Indeed, it enables changing the irrelevant information in 
working memory with a relevant one (Morris & Jones, 1990). The 
recognition of relevant information needs a “temporal tagging” (Miyake 
et al., 2000, p 57; Jonides & Smith, 1997). Beyond the passive mainte-
nance of relevant information, this ability allows also the active 
manipulation of relevant information in working memory (Lehto, 1996; 
Morris & Jones, 1990). 

The executive function Shifting refers to individual’s capacity to 
move back and forth among different operations or tasks (Monsell, 
1996). It is also called “attention switching” or “task switching”. This 
operation requires that the irrelevant task set is disengaged in order to 
activate a new relevant task set. This process encompasses a temporal 
cost (e.g., Jersild, 1927; Rogers & Monsell, 1995) that becomes partic-
ularly demanding when the switching process is not driven by external 
prompts (Spector & Biederman, 1976). Furthermore, the Shifting ability 
entails the individual’s ability to overtake proactive interference or 
negative priming (Allport & Wylie, 2000). 

Finally, Inhibition concerns the ability to voluntarily suppress domi-
nant, automatic and prepotent responses whether necessary (Miyake 
et al., 2000). However, this function can also refer to a process not 
necessarily intentional. In such a case, it is referred to “reactive inhibi-
tion” and pertains to the situations where in activation level occurs 
following a negative activation (Logan, 1994). 

A study of Miyake et al. (2000) demonstrated the concurrently uni-
tary and divergent identity of those three EFs. More specifically, despite 
the fact that every function is delegated to respond in specific situations, 
they seem to be strongly associated and depend on each other in the 
execution of complex tasks (e.g., Dempster & Corkill, 1999; Duncan 
et al., 1996, 1997; Engle & Kane, 2000; Miyake et al., 2000). Based on 
this, some scholars have collapsed multiple measures of EF into one 
unique score in their studies (Battista et al., 2020; Biederman et al., 
2004; Giancola, 2004; Kersten et al., 2018; Salthouse et al., 2004; 
Thorell, 2007; Unsworth et al., 2009), an aggregate measure of EF. By 
contrast, other scholars have adopted a more specific measure of EF by 
considering a multifaceted and composed of distinct EF scores (e.g., 
Barkley, 1997; Fleming et al., 2016; Friedman et al., 2011; Langberg 
et al., 2013; Miller & Hinshaw, 2010). That is, these studies used the 
scores of Shifting, Inhibition, and Updating separately (i.e., one-facet EF 
measures) rather than collapse the three EF scores into one aggregate 
score. Due to the aim of our study, the use of one-facet EF measures 
seems to better explain how individual EFs resources can interfere with 
the effects of lying on memory. Indeed, by considering the separate EF 
scores, we might be able to understand whether a specific EF (i.e., 
Shifting, Inhibition, or Updating) is more responsible than others for 
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such effects. Thus, in the current experiment, we followed a one-facet 
approach to assess individual Shifting, Inhibition, and Updating 
differences. 

2. The present experiment 

In the present experiment, participants watched a video (i.e., video 
of a robbery) and then their memory was tested. Then, participants 
answered some questions on the video according to their experimental 
condition: One group had to answer by fabricating completely false 
details (i.e., fabrication condition), a second group had to deny all 
questions (i.e., false denial condition), and a third group had to genu-
inely answer all questions (i.e., truth-telling condition). Two days later, 
participants’ memory was tested through a final memory test. During 
this phase, participants genuinely answered all questions and indicated 
their memory (i) for the interview and (ii) for the video. Immediately 
after this final memory test, each participant completed three neuro-
psychological tasks assessing the individual abilities of executive func-
tioning in terms of Shifting, Inhibition, and Updating. 

Our expectation was that individuals’ EF resources would predict the 
effects of lying on memory. More specifically, according to previous 
studies (e.g., Battista et al., 2020; Gerrie & Garry, 2007; Leding, 2012; 
Peters et al., 2007), we hypothesized that forgetting for the memory for 
the event would be higher with low EF resources than with high EF 
resources (Hypothesis 1). Moreover, in accordance with the Memory 
and Deception model (Otgaar & Baker, 2018) and evidence collected so 
far on the effects of false denials and fabrication on memory (e.g., 
Chrobak & Zaragoza, 2008, 2012; Otgaar et al., 2016; Otgaar et al., 
2018; Vieira & Lane, 2013; Zaragoza et al., 2001), we expected that 
participants instructed to falsely deny would have more omission errors 
than participants in the truth-telling and fabrication condition, espe-
cially with low EF resources (Hypothesis 2). Furthermore, we expected 
that participants instructed to fabricate would produce more commis-
sion errors than participants in the truth-telling and false denials con-
dition, especially with low EF resources (Hypothesis 3). In addition, with 
regards to memory for the interview, based on previous studies showing 
the occurrence of a denial-induced forgetting effect (e.g., Battista et al., 
2020; Otgaar et al., 2014; Otgaar et al., 2016; Otgaar et al., 2018; Romeo 
et al., 2018; Romeo et al., 2019), we expected: (i) a higher impairment 
for participants in false denial condition than for participants in the 
truth-telling condition and fabrication condition (Hypothesis 4) and that 
(ii) and such an impairment would be higher for deniers with low EF 
resources than for deniers with high EF (Hypothesis 5). 

3. Method 

3.1. Participants and design 

Using G*Power (Faul et al., 2007), an a priori power analysis for a 
fixed ANOVA model with a power of 0.80 and a main effect size of 0.30 
indicated that a sample of 138 participants was required. A total of 147 
(Mage = 23.53, SD = 3.31, range 18–38, 118 women) students of the 
Department of Education, Psychology, and Communication of the Uni-
versity of Bari “Aldo Moro” participated in the study. The experiment 
used a 3 (Condition: Fabrication, False Denials, Truth-Telling) between- 
subjects design. The three measures (i.e., Shifting, Inhibition, and 
Updating) of individuals’ EF resources were treated as covariates. The 
dependent variables were the two recognition scores (i.e., memory for 
having discussed items and memory for having seen items) and the three 
recall scores (i.e., correct details, omissions, and commissions) for the 
memory for the video. Participants were randomly assigned to one of the 
three different conditions (Fabrication: n = 49, False Denials: n = 49, 
Truth Telling: n = 49). Each participant was tested individually in a lab 
session. Participants did not receive any compensation following the 
experiment as their participation was voluntary. The whole sample 
completed all sessions by following the instructions given. The ethical 

committee of the Department of Education, Psychology, Communication 
of the University of Bari “Aldo Moro” approved the study. The study was 
preregistered (https://osf.io/4b7ac) and all the data and materials are 
available on the Open Science Framework: https://osf.io/qg4rk/. 

3.2. Materials 

Video. Participants watched a video used in previous studies on false 
memories and lying (e.g., Otgaar et al., 2014, 2016; Takarangi et al., 
2006). The video, known as “Eric the electrician”, has a duration of 6.5 
min. The video displays an electrician (i.e., Eric) while he does some jobs 
in a house and steals various objects, such as jewelry. 

3.3. Individuals’ EF assessment 

Updating: Verbal Fluency (Novelli et al., 1986). In this task, the 
experimenter says a letter to the participant who is requested to provide 
as many words as possible beginning with such a letter in 60 s. The 
participant is requested to respond to three different letters (C, P, and S). 
All provided words are accepted except for first names of people and 
cities. The final score on this task is given by the average number of 
words provided for each letter. Hence, the final score does not consider 
repetitions (i.e., words repeated more times) and intrusions (i.e., words 
not conforming with the instructions) (Cronbach’s α in the present study 
= 0.32). 

Shifting: Plus-Minus Task (PMT; Jersild, 1927; Spector & Bieder-
man, 1976). This task is composed of three trials of mathematical op-
erations. In the first trial, the participant has to add three to a set of 
thirty numbers, while in the second trial has to subtract three from a 
different list of numbers. In the third and critical trial, the participant 
has to alternate between adding and subtracting three from numbers of 
the list. The participant starts adding three to the first number, goes on 
subtracting three to the second number and continues in this way for all 
the numbers of the list. The experimenter registers the time used by each 
participant to complete the calculations of every trial. The score is ob-
tained by subtracting the average time of the first two trials from the 
time to complete the last trial (Cronbach’s α in the present study = 0.28). 

Inhibition: Go-NoGo Task (GNG; Bezdjian et al., 2009). The 
participant is seated in front of a computer screen in which a square is 
presented. This square is divided into four sub-squares where the letters 
P or R can appear in a random way. The participant, according to the 
block instructions, has to react to some stimuli (Go stimuli) and give no 
response for others (NoGo stimuli). In particular, in the first block the Go 
stimuli are given by the letter P. Hence, the participant has to press the 
mouse whether the P appears and does not press whether the letter R 
appears. By contrast, in the second block, the Go stimuli are the letter R. 
Thus, the participant has to press the mouse whether the letter R appears 
and does not do anything whether the letter P appears on the screen. 
Both the blocks consist of 160 stimuli and the letter remains on the 
screen for 500 milliseconds. The final score is obtained by averaging the 
commission errors reported at the first and second blocks (Cronbach’s α 
in the present study = 0.21). 

3.4. Procedure 

The study was composed of two sessions. The first and the second 
sessions were carried out with a delay of 48 h from each other, and 
during both the sessions participants were tested individually. All par-
ticipants took part at the second session after two days. The first session 
lasted thirty minutes, while the second one required twenty minutes, 
approximately. 

3.5. Session 1 

Video Phase. Before starting the study, participants signed an 
informed consent form. Immediately after, they watched the video “Eric 
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the electrician”. At the end of the video, all participants performed a 
filler task for 5 min (i.e., playing to the Solitaire game). 

Baseline Memory Test. In order to ensure that all participants 
correctly encoded the event presented in the video, a baseline memory 
test was performed. Participants had to honestly answer 10 questions on 
items seen in the video (e.g., “What vehicle did Eric arrive with?”). The 
memory and belief ratings for each question were also assessed (e.g., 
“Do you actually remember seeing what vehicle Eric arrived with?”; 1 = no 
memory at all, 8 = clear and complete memory; “How likely is that you 
saw what vehicle Eric arrived with?”; 1 = definitely not likely, 8 = defi-
nitely likely; Scoboria et al., 2004). Then, participants were involved in 
a second 5-min filler task (i.e., playing to the game Solitaire). 

Interview Phase. In this last phase, participants answered 12 
questions - different from the questions in the baseline memory test – 
concerning the video. All participants had to imagine being an eyewit-
ness of the crime and to be interviewed by a policeman in a police sta-
tion. Participants answered questions according to the experimental 
condition they were assigned to. Hence, those in the truth-telling con-
dition honestly answered each question (e.g., “What vehicle did Eric 
arrive with?”, correct answer: Blue van). Those in the fabrication con-
dition had to answer each question by making up completely false de-
tails (e.g., “What vehicle did Eric arrive with?”, answer: Eric arrived with a 
green car). Finally, those in false denials condition had to deny each 
question (e.g., “What vehicle did Eric arrive with?”; answer: Eric did not 
arrive with a vehicle). Before starting the interview, the researcher pro-
vided each participant with an example of how to answer questions. This 
allowed us to ensure participants correctly accomplished the lying in-
structions (i.e., falsely denying or fabricating). The questionnaire was 
composed of 8 questions on details actually seen in the video (i.e., true 
items e.g. “In which room did Eric open a window?”) and 4 questions on 
details never seen in the video (i.e., false items e.g., “Which body part did 
Eric injure while he was in the house?”). 

3.6. Session 2 

Final Memory Test. After two days, participants completed the final 
memory task composed of 16 questions. Note that, of the total number of 
questions, 8 were on details discussed (i.e., fabricated, denied or told the 
truth) during the interview phase and the remaining 8 questions on 
details never discussed. In addition, 10 questions were on true details 
and 6 questions pertained to false details (see Appendix A). All partici-
pants (i.e., fabrication, false denials, and truth-telling) were instructed 
to answer the questions truthfully. Hence, to assure that they followed 
the instructions, an example of questions was provided. For each ques-
tion participants had to indicate: (i) memory for the interview and (ii) 
memory for the video. More specifically, both memory aspects were 
assessed by asking participants to recognize whether they remember 
having discussed specific details (e.g., “When we spoke during the first 
session, did we discuss what vehicle Eric arrived with?”, answer: Yes/No), 
and whether they remember having seen such details in the video (e.g., 
“When watching the video, did you see what vehicle Eric arrived with?”, 
answer: Yes/No). In addition, memory for the video was also tested 
though recall questions (e.g., “When watching the video, did you see what 
vehicle Eric arrived with?”, answer: Detail remembered). Moreover, par-
ticipants indicated a memory rating (e.g., “Do you actually remember 
saying/seeing what vehicle Eric arrived with?”; 1 = no memory of the event 
at all; 8 = clear memory of the event) and a belief rating (e.g., “How likely 
is that you said/saw what vehicle Eric arrived with?”; 1 = definitely not 
likely, 8 = definitely likely) for memory for the video. 

Executive Functioning Assessment. After having filled in the final 
memory test, to assess the individuals’ executive functioning resources, 
participants performed the three neuropsychological tasks as follow: (1) 
Verbal Fluency (Novelli et al., 1986), (2) Plus-Minus Task (Jersild, 1927; 
Spector & Biederman, 1976), and (3) Go-NoGo Task (Bezdjian et al., 
2009). Then, they were thanked and debriefed about the aim of the 
study. 

3.7. Scoring 

The final memory task was rated considering the recognition scores 
[i.e., a) items discussed during the interview; b) items seen in the video] 
and the recall scores for memory for the video [i.e., c) correct details, d) 
omissions, and e) commissions]. The memory scores were calculated 
based on a scoring system already used in previous research (Battista 
et al., 2020). 

In particular, the recognition scores were computed attributing one 
point for each correct answer at the questions: (a) “When watching the 
video, did you see what vehicle Eric arrived with?” (correct answer: yes; 
score assigned: 1); (b) “When we spoke during the first session, did we 
discuss what vehicle Eric arrived with?” (correct answer: yes; score 
assigned: 1). With regards to the three recall scores (i.e., correct details, 
omissions, and commissions) for memory for the video: (c) For the 
correct details score, one point was assigned for each correct answer (e. 
g., “When watching the video, did you see what vehicle Eric arrived with?”; 
correct answer: blue van), a half-point was given to an answer partially 
distorted (e.g., van), while zero was given to a completely wrong answer 
(e.g., green bus) and when no answer was provided (e.g., “I do not 
remember”). (d) For omissions score, one point was assigned when 
participants gave no answer (e.g., “I do not remember”), while (e) for 
commissions score, one point was attributed for completely wrong 
answer (e.g., green bus) or a half-point for answer partially distorted (e. 
g., white van). Both the recognition and recall scores were summed 
considering all the 16 items of the final memory test (maximum score: 
16) and just the items discussed during the interview (maximum score: 
8). The final memory scores were given by calculating the proportions 
(score obtained divided by the maximum score). 

The first author and a research assistant – blind to experimental 
conditions – scored the recall questions. The ICC average measures for 
the number of correct details scores for memory for the video was 0.90, 
p < .001. The ICC average measures for the omissions and commission 
scores for memory for the video were 0.89 and 0.73, ps < .001, 
respectively. 

4. Results 

4.1. EF scores 

Table 1 shows the descriptive information (i.e., mean, SD, minimum 
and maximum) reported by participants in the three EF tasks. Scores are 
divided into the three experimental conditions of fabrication, false de-
nials, and truth-telling. The frequency distribution of each of the three 
tasks in the three condition groups has been also reported in Appendix B. 
Table 2 shows the indices of inter-relatedness of the EF scores. 

Table 1 
Table shows the descriptive information reported by the three groups (i.e., 
fabrication, false denials, and truth-telling) at the three EF (i.e., shifting, inhi-
bition, and updating) tasks.   

Fabrication False denials Truth-telling 

Shifting 
Mean (SD) 100.02 (77.33) 85.59 (72.00) 83.15 (85.66) 
Min–max − 2.50–337.93 − 22.21–267.22 − 47.88–309.76  

Inhibition 
Mean (SD) 303.27 (20.07) 290.00 (42.25) 293.78 (43.25) 
Min–max 188.00–320.00 160.00–320.00 160.00–320.00  

Updating 
Mean (SD) 16.37 (4.68) 15.64 (4.09) 14.85 (4.45) 
Min–max 8.70–28.40 8.00–27.00 6.70–30.40  
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4.2. Baseline memory test 

In order to verify whether the video-related details were correctly 
encoded by all participants, a 3 (Condition: Fabrication, False Denials, 
Truth-Telling) between-subjects ANOVA was conducted on the baseline 
memory scores. The average proportion for the first memory test (M =
0.77, SD = 0.16) suggests that the crime video was correctly encoded by 
all participants (fabrication: M = 0.79, SD = 0.20; false denial: M = 0.77, 
SD = 0.15; truth telling: M = 0.75, SD = 0.13), with no statistically 
significant main effect of the factor condition, F(2, 143) = 0.63, p = .53, 
ω2 = 0.000. 

4.3. Final memory test 

4.3.1. Recognition scores 
A set of 3 (Condition: Fabrication, False Denials, Truth-Telling) be-

tween-subjects ANCOVAs with the three scores (treated as continuous 
variables) of each EF (i.e., Shifting, Inhibition, and Updating) as cova-
riates was conducted on the recognition scores of the a) memory per-
formance for the interview and b) memory performance for items seen in 
the video both for the overall score for the final memory test and for the 
score for items discussed during the interview (see Scoring section). 

Memory for the Interview. Concerning the overall memory per-
formance for what was discussed during the interview, the main effect of 
condition was statistically significant, F(2, 135) = 6.91, p = .001, ω2 =

0.07. However, the main effects of the covariates Shifting, Inhibition, 
and Updating were not statistically significant, F(1, 135) = 0.63, p = .43, 
ω2 = 0.000, F(1, 135) = 0.06, p = .81, ω2 = 0.000, and F(1, 135) = 3.83, 
p = .05, ω2 = 0.02, respectively. Also the interaction effects of condition 
by Shifting, Inhibition, and Updating were not statistically significant, F 
(2, 135) = 2.05, p = .13, ω2 = 0.01, F(2, 135) = 0.68, p = .51, ω2 = 0.004, 
and F(2, 135) = 1.52, p = .22, ω2 = 0.007, respectively. Post hoc cor-
rected Bonferroni comparisons demonstrated that participants in the 
truth-telling group reported a statistically significant higher score than 
participants in both the false denial (p = .003, 95% CI [0.02, 0.10], d =
0.76) and in the fabrication group (p = .01, 95% CI [0.01, 0.09], d =
0.58). No other differences reached statistical significance (all ps > .05). 
A Bayesian analysis was also conducted, supporting strong evidence for 
the null hypothesis concerning the effects of the Shifting, Inhibition, and 
Updating scores, BF10 = 0.02, error % = 0.012, BF10 = 0.02, error % =
0.012, BF10 = 0.05, error % = 0.012, respectively, and the interaction 
effects of condition by Shifting, Inhibition, and Updating, BF10 = 0.51, 
error % = 3.09, BF10 = 0.26, error % = 2.20, BF10 = 0.33, error % =
1.70, respectively. 

Similarly, with regards to memory performance for only the items 
discussed during the interview, the main effect of condition reached 
statistical significance, F(2, 135) = 7.75, p < .001, ω2 = 0.08. The main 
effects of the covariates Shifting, Inhibition, and Updating were not 
statistically significant, F(1, 135) = 0.33, p = .57, ω2 = 0.000, F(1, 135) 
= 0.30, p = .59, ω2 = 0.000, and F(1, 135) = 1.66, p = .20, ω2 = 0.004, 
respectively. In addition, the three interactions effect of condition by 
Shifting, Inhibition, and Updating did not reach statistical significance, F 
(2, 135) = 1.54, p = .22, ω2 = 0.007, F(2, 135) = 1.06, p = .35, ω2 =

0.001, and F(2, 135) = 0.63, p = .53, ω2 = 0.005, respectively. Post hoc 
corrected Bonferroni comparisons showed that participants in the truth- 
telling group reported a statistically significant higher score than both 
the false denial (p < .001, 95% CI [0.04, 0.17], d = 0.85) and the 
fabrication group (p = .03, 95% CI [0.01, 0.14], d = 0.54). Other 

differences did not reach the statistical significance (all ps > .05). The 
Bayesian analysis showed evidence for the null hypothesis concerning 
the effects of the Shifting, Inhibition, and Updating scores, BF10 = 0.006, 
error % = 0.006, BF10 = 0.006, error % = 0.006, BF10 = 0.008, error % 
= 0.006, respectively, as well as for the interaction effects of condition 
by Shifting, Inhibition, and Updating, BF10 = 0.50, error % = 3.42, BF10 
= 0.37, error % = 2.11, BF10 = 0.22, error % = 2.73, respectively. 

Memory for the Video. Regarding the overall memory performance 
for what was seen in the video, the main effect of condition was not 
statistically significant, F(2, 135) = 0.52, p = .60, ω2 = − 0.007 as well as 
the effects of the covariates Shifting, Inhibition, and Updating, F(1, 135) 
= 1.13, p = .29, ω2 = 0.001, F(1, 135) = 3.23, p = .07, ω2 = 0.02, and F 
(1, 135) = 2.19, p = .14, ω2 = 0.08, respectively. The interaction effects 
of condition by Shifting, Inhibition, and Updating were also not statis-
tically significant, F(2, 135) = 0.48, p = .62, ω2 = − 0.007, F(2, 135) =
0.66, p = .52, ω2 = − 0.05, and F(2, 135) = 0.17, p = .84, ω2 = − 0.011, 
respectively. A Bayesian analysis was also conducted, demonstrating 
strong evidence for the null hypothesis concerning the effects of con-
dition, BF10 = 0.004, error % = 0.008 and the Shifting, Inhibition, and 
Updating scores, BF10 = 0.04, error % = 0.003, BF10 = 0.96, error % =
0.008, BF10 = 0.05, error % = 0.003, respectively. Also evidence for the 
null hypothesis regarding the condition by Shifting, Inhibition, and 
Updating effects were found, BF10 = 0.18, error % = 2.36, BF10 = 0.22, 
error % = 2.50, BF10 = 0.12, error % = 2.32, respectively. 

Also the analysis on the memory score just for items discussed during 
the interview did not show a statistically significant main effect of 
condition, F(2, 135) = 0.001, p = .99, ω2 = − 0.014 and of the effects of 
the covariates Shifting, Inhibition, and Updating, F(1, 135) = 0.52, p =
.47, ω2 = − 0.003, F(1, 135) = 2.92, p = .09, ω2 = 0.01, and F(1, 135) =
0.52, p = .47, ω2 = 0.01, respectively. In addition, the interaction effects 
of condition by Shifting, Inhibition, and Updating did not reach the 
statistical significance, F(2, 135) = 1.14, p = .32, ω2 = 0.002, F(2, 135) 
= 0.04, p = .96, ω2 = − 0.01, and F(2, 135) = 0.65, p = .52, ω2 = − 0.005, 
respectively. Also the Bayesian analysis showed evidence for the null 
hypothesis regarding the effects of condition, BF10 = 0.04, error % =
0.009 and the Shifting, Inhibition, and Updating scores, BF10 = 0.09, 
error % = 0.004, BF10 = 0.73, error % = 0.004, BF10 = 0.52, error % =
0.004, respectively, as well as for the interaction effects of condition by 
Shifting, Inhibition, and Updating, BF10 = 0.38, error % = 2.29, BF10 =

0.13, error % = 1.94, BF10 = 0.28, error % = 2.72, respectively. 

4.3.2. Recall scores 
A set of 3 (Condition: Fabrication, False Denials, Truth-Telling) be-

tween-subjects ANCOVAs with the three scores (treated as continuous 
variables) of each EF (i.e., Shifting, Inhibition, and Updating) as cova-
riates was run on the recall scores of memory for the video in terms of c) 
correct details, d) omissions, and e) commissions for the overall score for 
the final memory test and for the score for items discussed during the 
interview (see Scoring). 

Correct Details. Concerning the overall score of correct details, the 
main effect of condition was statistically significant, F(2, 135) = 16.83, 
p < .001, ω2 = 0.16. In addition, the effects of the covariates Shifting 
and Inhibition were statistically significant, F(1, 135) = 4.38, p = .04, 
ω2 = 0.02, and F(1, 135) = 9.54, p = .002, ω2 = 0.06, respectively. That 
is, the higher Shifting score, the higher the proportion of correct details 
(β = 0.16, t = 2.09, p = .04) as well as the higher the Inhibition score, the 
higher the proportion of reported correct details provided (β = 0.30, t =
3.09, p = .002). By contrast, the effects of the covariate Updating was 
not statistically significant, F(1, 135) = 2.50, p = .12 ω2 = 0.01. Neither 
the interaction effects of condition by Shifting, F(2, 135) = 0.94, p = .39, 
ω2 = − 0.001, nor Inhibition, F(2, 135) = 0.05, p = .95, ω2 = − 0.001, or 
Updating, F(2, 135) = 0.66, p = .52, ω2 = − 0.004 were statistically 
significant. Post hoc corrected Bonferroni comparisons showed that 
participants in the fabrication group reported statistically significant 
lower correct details than individuals in both the truth-telling (p < .001, 
95% CI [0.06, 0.19], d = 0.89) and in the false denial group (p < .001, 

Table 2 
Table shows Spearman’s r between the three EF (i.e., updating, shifting, inhi-
bition) scores. *p < .05.   

Updating Shifting 

Shifting  − 0.04  
Inhibition  − 0.03  − 0.21*  
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95% CI [0.09, 0.23], d = 1.11). No other differences reached statistical 
significance (all ps > .05). A Bayesian analysis was also conducted, 
demonstrating moderate evidence for the null hypothesis concerning the 
effects of Updating score, BF10 = 0.20, error % = 0.003, and the inter-
action effects of condition by Shifting, Inhibition, and Updating, BF10 =

0.24, error % = 1.28, BF10 = 0.11, error % = 1.31, BF10 = 0.19, error % 
= 1.29, respectively. 

Regarding the correct details score just for the items discussed during 
the interview, we found a statistically significant main effect of factor 
condition, F(2, 135) = 31.94, p < .001, ω2 = 0.27 and statistically sig-
nificant effects of the covariates Shifting and Inhibition, F(1, 135) =
19.72, p < .001, ω2 = 0.10 and F(1, 135) = 6.94, p = .01, ω2 = 0.03, 
respectively. The higher the Shifting and Inhibition scores, the higher 
the proportion of reported correct details (β = 0.31, t = 4.44, p < .001 
and β = 0.23, t = 2.63, p = .009, respectively). Also the interaction effect 
of condition by Shifting was statistically significant, F(2, 135) = 5.42, p 
= .005, ω2 = 0.05. Specifically, the individual’s Shifting resources 
maximized the difference between the fabrication group and the false 
denials group, in that a higher proportion of correct details was reported 
by individuals in the false denials group than in the fabrication group (β 
= 0.58, t = 3.28, p = .001). Similarly, the individual’s Shifting resources 
maximized the difference between the false denials group and the truth- 
telling group, in that a higher proportion of correct details was reported 
by individuals in the false denials than fabrication group (β = 0.35, t =
2.04, p = .04). No other effects were statistically significant (all ps > .05). 
By contrast, the main effect of the covariate Updating was not statisti-
cally significant, F(1, 135) = 3.47, p = .06, ω2 = 0.01. Neither the 
interaction effect of condition by Inhibition, F(2, 135) = 0.53, p = .59, 
ω2 = − 0.005 nor of condition by Updating, F(2, 135) = 0.96, p = .39, ω2 

= 0.000 reached statistical significance. Post hoc corrected Bonferroni 
comparisons showed that participants in the fabrication group reported 
statistically significant lower correct details than those in both the truth- 
telling (p < .001, 95% CI [0.17, 0.34], d = 1.33) and in the false denial 
group (p < .001, 95% CI [0.20, 0.38], d = 1.48). Other differences did 
not reach statistical significance (all ps > .05). The Bayesian analysis 
demonstrated evidence for the null hypothesis concerning the effect of 
the Updating score, BF10 = 0.18, error % = 0.003 and the interaction 
effects of condition by Inhibition and Updating, BF10 = 0.15, error % =
6.43 and BF10 = 0.36, error % = 6.34, respectively. 

Omissions. Regarding the overall score of omissions, the main effect 
of condition reached statistical significance, F(2, 135) = 6.63, p = .002, 
ω2 = 0.07. Also the effects of the covariates Shifting and Inhibition were 
statistically significant, F(1, 135) = 4.96, p = .03, ω2 = 0.02 and F(1, 
135) = 5.29, p = .02, ω2 = 0.03, respectively. That is, the higher the 
Shifting and Inhibition scores, the lower the proportion of omissions (β 
= − 0.18, t = − 2.23, p = .03 and β = − 0.24, t = − 2.30, p = .02, 
respectively). No statistically significance was found for the effect of the 
covariate Updating, F(1, 135) = 2.94, p = .09, ω2 = 0.003. Also the 
interaction effects of condition by Shifting, Inhibition, and Updating 
were not statistically significant, F(2, 135) = 2.34, p = .10, ω2 = 0.02, F 
(2, 135) = 0.20, p = .82, ω2 = − 0.01, and F(2, 135) = 0.59, p = .55, ω2 =

− 0.005, respectively. Post hoc corrected Bonferroni comparisons 
demonstrated that participants in the fabrication group reported sta-
tistically significant higher omissions than participants in the false 
denial group (p = .001, 95% CI [− 0.19, − 0.04], d = 0.72). No other 
differences reached statistical significance (all ps > .05). A Bayesian 
analysis was carried out showing evidence for the null hypothesis of the 
Updating score, BF10 = 0.24, error % = 0.003 and for the interaction 
effects of condition by Shifting, Inhibition, and Updating, BF10 = 0.96, 
error % = 0.99, BF10 = 0.16, error % = 1.12, and BF10 = 0.19, error % =
2.94, respectively. 

Similarly, the analysis on the omissions score just for the items dis-
cussed during the interview demonstrated a statistically significant main 
effect of condition, F(2, 135) = 2.77, p = .07, ω2 = 0.02. Moreover, the 
effects of the covariates Shifting and Inhibition were statistically sig-
nificant, F(1, 135) = 12.75, p < .001, ω2 = 0.07 and F(1, 135) = 5.14, p 

= .03, ω2 = 0.03, respectively. The higher the Shifting and Inhibition 
resources, the lower the proportion of omissions (β = − 0.29, t = − 3.57, 
p < .001 and β = − 0.23, t = − 2.27, p = .02, respectively). Also the 
interaction effect of condition by Shifting was statistically significant, F 
(2, 135) = 5.65, p = .004, ω2 = 0.06. That is, the individual’s Shifting 
resources maximized the difference between the fabrication group and 
the false denials group in that a higher proportion of omissions was 
reported by individuals in the fabrication than false denials group (β =
0.69, t = 3.36, p = .001). No statistically significant effect was found for 
the effect of the covariate Updating, F(1, 135) = 2.07, p = .15, ω2 =

0.006. Also the interaction effects of condition by Inhibition and 
Updating were not statistically significant, F(2, 135) = 0.37, p = .69, ω2 

= − 0.007 and F(2, 135) = 0.006, p = .99, ω2 = − 0.01, respectively. Post 
hoc corrected Bonferroni comparisons did not demonstrate statistically 
significant differences between groups (all ps > .05). The Bayesian 
analysis showed evidence for the null hypothesis concerning the effect of 
the Updating score, BF10 = 0.19, error % = 0.003 and for the interaction 
effects of condition by Inhibition and Updating, BF10 = 0.16, error % =
1.37 and BF10 = 0.12, error % = 1.44, respectively. 

Commissions. The main effect of condition was statistically signif-
icant on the overall score of commissions, F(2, 135) = 3.35, p = .04, ω2 

= 0.03. Furthermore, neither the main effects of the covariates nor the 
interaction effects reached statistical significance. In particular, the 
main effects of the covariates Shifting, Inhibition, and Updating were, F 
(1, 135) = 0.02, p = .88, ω2 = − 0.007, F(1, 135) = 0.09, p = .77, ω2 =

− 0.006, and F(1, 135) = 0.80, p = .37, ω2 = − 0.001, respectively. Post 
hoc corrected Bonferroni comparisons showed that participants in the 
fabrication group reported statistically significant higher commissions 
than those in the false denial group (p = .04, 95% CI [− 0.14, − 0.004], d 
= 0.62). Other differences did not reach statistical significance (all ps >

.05). A Bayesian analysis was also carried out, demonstrating strong 
evidence for the null hypothesis concerning the effects of the Shifting, 
Inhibition and Updating scores, BF10 = 0.18, error % = 0.003, BF10 =

0.20, error % = 0.003, BF10 = 0.23, error % = 0.008, respectively. 
Moreover, support for the null hypothesis regarding the interaction ef-
fects of condition by Shifting, Inhibition, and Updating were also found, 
BF10 = 0.71 error % = 4.57, BF10 = 0.17, error % = 3.00, BF10 = 0.15, 
error % = 2.87, respectively. 

Concerning the commissions score just for the items discussed during 
the interview, the main effects of condition and the covariates Shifting, 
Inhibition, and Updating were not statistically significant, F(2, 135) =
0.77, p = .47, ω2 = 0.000, F(1, 135) = 0.66, p = .42, ω2 = 0.01 F(1, 135) 
= 0.95, p = .33, ω2 = 0.58 and F(1, 135) = 0.31, p = .58, ω2 = 0.33, 
respectively. In addition, the interaction effects of condition by Inhibi-
tion and Updating did not reach the statistical significance, F(2, 135) =
0.38, p = .68, ω2 = − 0.008 and F(2, 135) = 0.11, p = .90, ω2 = − 0.01, 
while the interaction effect of condition by Shifting was statistical sig-
nificant, F(2, 135) = 4.01, p = .02, ω2 = 0.04. Specifically, the in-
dividual’s Shifting resources maximized the difference between the 
fabrication group and the false denials group in that a higher proportion 
of commissions was reported by individuals in the fabrication than false 
denials group (β = 0.47, t = 2.17, p = .03). Moreover, the individual’s 
Shifting resources maximized also the difference between the fabrica-
tion group and the truth-telling group, in that a higher proportion of 
commissions was reported by individuals in the truth-telling than 
fabrication group (β = − 0.54, t = 2.65, p = .009). Bayesian analysis 
demonstrated strong evidence for the null hypothesis concerning the 
effects of condition, BF10 = 0.13, error % = 0.007, as well as for the 
effects of the Shifting. Inhibition, and Updating scores, BF10 = 0.21, 
error % = 0.003, BF10 = 0.28, error % = 0.003, BF10 = 0.22, error % =
0.003, respectively. In addition, the analysis showed evidence for the 
null hypothesis of the interaction effects of condition by Inhibition and 
Updating, BF10 = 0.18, error % = 1.93, BF10 = 0.16, error % = 1.98 
respectively (Table 3). 
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5. Discussion 

Previous studies have demonstrated that memory accuracy for an 
event is affected by the individuals’ EF resources availability (Battista 
et al., 2020; Gerrie & Garry, 2007; Jaschinski & Wentura, 2002; Mir-
andola et al., 2015; Peters et al., 2007; Watson et al., 2005). The current 
study was carried out with the aim to verify whether individuals’ EF 
resources can also be involved in the mnemonic effects following the act 
of lying (i.e., false denying and fabricating). We found the following 
results. In line with our expectations (Hypothesis 1), we observed that 
the recall of an event depended on individuals’ EF resources. Specif-
ically, having a higher amount of Shifting and Inhibition resources made 
people more prone to report correct details and fewer omissions. 
Moreover, individual’s Shifting resources affected the effects of lying on 
memory for the event – with regards to both correct details and memory 
distortions (i.e., omissions and commission) reported by liars. Also, and 
in line with previous research (e.g., Battista et al., 2020; Otgaar et al., 
2016; 2018), we found memory undermining effects for having dis-
cussed specific event-related information in both the groups of decep-
tion (i.e., false denials and fabrication). Finally, in line with previous 
studies showing that the impact of lying depends on the type of decep-
tive strategy implemented (e.g., Ackil & Zaragoza, 2011; Gombos et al., 
2012; Mangiulli et al., 2018; Otgaar et al., 2016; Romeo et al., 2019; 
Vieira & Lane, 2013), we found that individuals who deceived by using 
the fabrication strategy reported a higher memory impairment (i.e., 
memory errors) for the event than those who falsely denied and told the 
truth. 

However, in contrast with our expectation (Hypothesis 5), our 
findings on the recognition of details discussed during the interview (i. 
e., lied or told the truth) demonstrated that EF resources did not influ-
ence participants’ memory performance for the interview. Based on the 
definition of EFs (i.e., abilities to switch among different items, inhibit 
irrelevant information, and code relevant one; see Miyake et al., 2000), 
we expected an exacerbation of the undermining effect on participants’ 
memory for the interview with regards to EF resources. Yet, our pattern 
of results suggests that individual’s availability of EF resources does not 
play a role on the typical effects of lying on memory. Indeed, we found 
only statistical differences in terms of instructions between both groups 
of deceivers (i.e., deniers and fabricators) and truth-tellers, but no sta-
tistical difference between deceptive strategies used. Specifically, truth- 
tellers were more able to recognize items discussed during the interview 
than both deniers and fabricators. These findings are partially in line 
with studies showing that the act of denying impairs memory for the 
interview rather than memory for the event (i.e., DIF; Otgaar et al., 
2016). The explanation for such an effect is typically that those who 
deceive by denying an event do not rehearse the related information. 

This lack of rehearsal, hence, leads to an impaired memory for the 
interview (e.g., Otgaar et al., 2014; Vieira & Lane, 2013). Although the 
impairment of memory for the interview has been mainly displayed 
following the act of false denials (e.g., Otgaar et al., 2016; Vieira & Lane, 
2013), more recent studies have demonstrated that also other deceptive 
strategies (e.g., feigned amnesia) can affect recollection of an interview 
(e.g., Romeo et al., 2018). Our findings on fabricators’ recollection for 
the interview seem also to support the idea that an undermining- 
memory effect for the interview can also occur when other types of 
lies are executed. However, lack of rehearsal does not justify such effect 
in the case of the fabrication strategy. Indeed, the implementation of this 
strategy requires that the liar suppresses the truth in order to make up 
false details for the event (e.g., Chrobak & Zaragoza, 2008; Otgaar & 
Baker, 2018). It is indeed plausible that the DIF effect in fabricators is 
related to an attentional deployment (i.e., strategy requiring an atten-
tional focus towards specific aspects of the stimulus) towards the crea-
tion of false details rather than for the interview. It could be the case that 
– because of the high effort for coming up with false information – 
people have engaged and shifted all their resources in the elaboration of 
the lie and did not pay attention to which details they were discussing. 
Hence, during the recognition of the details discussed or not, they had a 
low memory performance. 

Our data on the ability to recognize details seen in the video did not 
show any statistically significant effects. Indeed, we did not find statis-
tical effects of the three EF scores and the type of deceptive strategy 
adopted or an interaction between the EFs resources and deception. 
These findings are unexpected and are not in line with those reported by 
previous studies showing that EF resources influence how people recall 
an event (e.g., Battista et al., 2020; Gerrie & Garry, 2005; Peters et al., 
2007; Watson et al., 2005). In particular, these studies have shown that 
having higher abilities in cognition lead to better encoding of event- 
related details resulting in a good retrieval of the event. A possible 
explanation for having failed to replicate previous findings could be 
related to the type of EFs score used in this experiment. That is, contrary 
to the above mentioned studies using an aggregate measure of EF or a 
measure of WM abilities, we have also examined the three EF scores of 
Shifting, Inhibition, and Updating separately. We chose this one-facet 
approach in order to examine which specific EF was more responsible 
for the mnemonic consequences of lying. However, because the three 
EFs are strictly related to each other during the execution of a complex 
task (e.g., recalling an experience; Dempster & Corkill, 1999; Duncan 
et al., 1996, 1997; Engle & Kane, 2000; Miyake et al., 2000), it could be 
that this approach has limited the possibility to find an effect of EF on 
memory. Also, the lack of difference in the recollection of items seen in 
the video among truth-tellers, false deniers, and fabricators is not in line 
with prior studies on lying and memory (e.g., Battista et al., 2020). 

Table 3 
Descriptive statistics (mean proportions, standard deviations, and 95% CI) of the overall scores of memory (i) for the interview and (ii) for the video considering the 
three groups (i.e., fabrication, distortion, and truth-telling).  

Measures Truth-telling False denials Fabrication 

Overall score Discussed items score Overall score Discussed items score Overall score Discussed items score 

Recognition scores 
Memory for the video 0.76 (0.11) 0.77 (0.17) 0.76 (0.14) 0.78 (0.17) 0.74 (0.10) 0.78 (0.17) 

95% CI[0.73, 0.78] 95% CI[0.73, 0.81] 95% CI[0.76, 0.82] 95% CI[0.77, 0.84] 95% CI[0.70, 0.77] 95% CI[0.70, 0.79] 
Memory for the interview 0.79 (0.08) 0.86 (0.12) 0.73 (0.07) 0.75 (0.13) 0.76 (0.10) 0.79 (0.16) 

95% CI[0.77, 0.82] 95% CI[0.81, 0.90] 95% CI[0.69, 0.73] 95% CI[0.69, 0.76] 95% CI[0.76, 0.80] 95% CI[0.70, 0.81]  

Recall scores 
Memory for the video 
Correct details 0.38 (0.16) 0.46 (0.21) 0.38 (0.16) 0.49 (0.22) 0.24 (0.13) 0.24 (0.16) 

95% CI[0.25, 0.33] 95% CI[0.29, 0.40] 95% CI[0.28, 0.35] 95% CI[0.32, 0.42] 95% CI[0.23, 0.29] 95% CI[0.25, 0.33] 
Omission errors 0.53 (0.15) 0.42 (0.18) 0.48 (0.19) 0.43 (0.25) 0.18 (0.17) 0.49 (0.21) 

95% CI[0.54, 0.63] 95% CI[0.47, 0.58] 95% CI[0.54, 0.63] 95% CI[0.47, 0.58] 95% CI[0.57, 0.64] 95% CI[0.50, 0.59] 
Commission errors 0.18 (0.17) 0.20 (0.20) 0.14 (0.12) 0.16 (0.13) 0.23 (0.11) 0.18 (0.16) 

95% CI[0.11, 0.17] 95% CI[0.10, 0.16] 95% CI[0.10, 0.17] 95% CI[0.09, 0.14] 95% CI[0.13, 0.19] 95% CI[0.13, 0.23] 

0.05. 
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However, our data on the recall scores (i.e., correct details, omis-
sions, and commissions) for the memory for the video demonstrated a 
different pattern of results. We showed that EF resources affected the 
recall of the video. Indeed, we found that the higher Inhibition and 
Shifting resources, the higher amount of correct details and the lower 
amount of omissions were reported. Moreover, we also found that the 
interaction between Shifting resources and the type of deceptive strat-
egy adopted had a statistically significant effect on the correct details 
and both memory distortions (i.e., omissions and commissions) scores. 
In particular, our results demonstrated that Shifting resources maxi-
mized the difference between fabricators and false deniers as well as 
between false deniers and truth-tellers with regards to the amount of 
correct details reported. Moreover, with respect to memory distortions 
(i.e., omissions and commissions), Shifting resources gained the differ-
ence between fabricators and false deniers for omissions, and between 
fabricators and both false deniers and truth-tellers for commissions. 
Collectively, this pattern of results suggests that the individual avail-
ability of resources to suppress irrelevant information (i.e., Inhibition) 
and to switch among different tasks or stimuli (i.e., Shifting) is perhaps 
the most important EFs to correctly recall an event. Thus, in line with 
previous studies (e.g., Battista et al., 2020; Leding, 2012; Mirandola 
et al., 2015), we replicated prior results on EFs and memory accuracy 
showing that a higher amount of EF resources leads to a better memory 
by isolating the role played by the Inhibition and Shifting resources. 
Second and in line with our expectations, we also found that the in-
dividuals’ availability of EF resources, specifically of Shifting resources, 
influenced the mnemonic consequences of lying on memory. These re-
sults are especially relevant because they elucidate which deceptive 
strategy is more related to individual differences in terms of executive 
resources. The memory undermining effect due to fabrication has been 
mainly explained in light of the Source Monitoring Framework (SMF; 
Johnson et al., 1993). Based on this framework, fabricators report few 
correct details and thus, in turn, a higher number of commission errors 
because of a difficulty in recognizing different sources. As such, it is not 
surprising that fabricators reported fewer correct details and more 
commissions than false deniers because of Shifting resources. This evi-
dence was also in line with other work showing that the likelihood to 
report more correct details goes hand in hand with the likelihood to 
report fewer commissions (e.g., Battista et al., 2020; Battista et al., under 
review). 

However, the finding that false deniers reported more omissions than 
fabricators due to Shifting resources is unexpected. As a matter of fact, 
the typical argument for this type of memory distortions has been 
related to an inhibitory mechanism (e.g., Otgaar et al., 2020). That is, 
because denying an event consists in the inhibition of the memory traces 
for the original event, when people then recall the actual event, they are 
less able to retrieve such inhibited traces. Based on this, it was expected 
that the omissions associated with false denials were more related to a 
higher individuals’ availability of Inhibition resources instead of Shift-
ing resources. Yet, our findings seem to suggest that inhibition processes 
are implicated during the act of false denials rather than being a pro-
tective factor from the consequences of false denials on memory. In 
other words, it seems that inhibition intervene after the encoding of the 
information instead of making people more or less susceptible to the 
effects of false denials on memory. Of course, this was a very first 
attempt to verify whether individuals’ availability of each EF can 
contribute to the consequences of lying on memory. Therefore, future 
studies on this issue are needed. 

In addition, we found interesting differences between deceivers (i.e., 
deniers and fabricators) and truth-tellers in their memory performance 
which conform with our hypotheses (Hypotheses 2 and 3). More spe-
cifically, fabricators recalled fewer correct details than both deniers and 
truth-tellers. Moreover, our data on omission and commission errors 
also showed that fabricators reported higher omissions and commissions 
than deniers, whereas no statistically significant differences were found 
between fabricators and truth-tellers. These findings are consistent with 

the MAD model (Otgaar & Baker, 2018) and previous studies showing 
that each deceptive strategy differently affects individuals’ memory (e. 
g., Ackil & Zaragoza, 2011; Gombos et al., 2012; Mangiulli et al., 2018; 
Otgaar et al., 2016; Romeo et al., 2019; Vieira & Lane, 2013) as well as 
with studies conducted so far that have shown that fabrication typically 
leads to a forgetting of the event especially in terms of commission errors 
(e.g., Chrobak & Zaragoza, 2008, 2012). As mentioned above, fabrica-
tors’ memory impairments have been explained by considering source 
monitoring errors (e.g., Chrobak & Zaragoza, 2008; Zaragoza et al., 
2001). That is, fabricators reported more memory errors due to an 
inability to recognize the sources (i.e. false self-generated or true 
experienced) of information during retrieval of the original event (e.g., 
Johnson et al., 1981, 1993). Overall, our results suggest that the 
impairment of memory for the original stimuli in fabricators is simul-
taneously related to fewer correct details and more memory distortions 
(i.e., omissions and commissions). What is particularly interesting is the 
fact that our findings demonstrated that fabricators reported more 
memory errors (i.e., omissions and commissions) than deniers. Previous 
studies have mainly demonstrated that fabrication leads to a higher 
impairment for the event than telling the truth (e.g., Chrobak & Zar-
agoza, 2008, 2012). Although our findings seem to contradict that, they 
are in line with the idea of the MAD framework (Otgaar & Baker, 2018). 
Specifically, when the deceptive strategy requires a high involvement of 
cognitive resources (i.e., fabrication), people are more prone to experi-
ence difficulty in recalling the event – by reporting more memory dis-
tortions – than when the strategy requires a low involvement of 
cognitive resources (i.e., false denials). Those data support the idea that 
cognitive resources involved during the act of lying are related to the 
effects of deception on memory. 

5.1. Conclusion and practical implications 

In the present experiment, we have investigated whether individual 
differences – in terms of EF resources – interact with the effects of lying 
on memory (i.e., false denials and fabrication). We found partial support 
to the idea that individual differences concerning executive functions 
made individuals more or less susceptible to the adverse consequences 
of lying on memory. In particular, we found that the effects of lying on 
memory were mainly related to the individuals’ Shifting resources. 
Moreover, in line with previous studies (e.g., Chrobak & Zaragoza, 2008; 
Otgaar et al., 2016; Romeo et al., 2018), we found further evidence on 
the divergent impact of false denials and fabrication on memory. The 
results of our study provide thus additional information on the factors 
influencing the reliability of witnesses, suspects, and victims’ statements 
and offer important information for legal professionals (e.g., judges, 
interviewers). Legal professionals need to take into account multiple 
factors when making a decision on statements’ reliability. Previous 
studies on individual differences in cognition (e.g., Executive Functions, 
Working Memory) and memory accuracy (e.g., Battista et al., 2020; 
Leding, 2012; Watson et al., 2005) may have encouraged legal pro-
fessionals (i.e., judges, interviewers) to adopt the assessment of in-
dividuals’ cognitive resources as evidence to support their decision. The 
findings of the current study give support to this suggestion, simulta-
neously warning law enforcement about the possible errors that they 
could fall into when other aspects are not considered (e.g., type of 
assessment, or which memories witnesses, suspects, or victims are 
recalling). 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.actpsy.2021.103295. 
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