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INTRODUCTION

Introduction to the special issue: the neuroscience of false memory

Yana Fandakovaa and Nancy A. Dennisb

aDepartment of Psychology, University of Trier, Trier, Germany; bDepartment of Psychology, Penn State University, University Park, PA,
USA

Memory is not perfect, and memory errors occur in almost

any retrieval scenario. While the most thought-of type of

memory error may be forgetting, false memories are also

a large part of memory inaccuracies (e.g., Brainerd &

Reyna, 2005; Schacter & Dodson, 2001). A false memory

(Roediger, 1996; Schacter, 2022) is a memory error that

occurs when one remembers a past experience in a

manner that is inconsistent with the way in which the

event originally occurred. As such, a false memory may

include incorrectly recalling details about a retrieved

event, erroneously recombining details across two

different events, or even retrieving a partial or full false

memory for an event that never occurred before.

Errors in false memory can affect a wide array of every-

day tasks. Examples include thinking you took your medi-

cation, when you did not; misremembering the name of

someone you recently met; misremembering an appoint-

ment schedule or items in a grocery list. Errors resulting

from misinformation related to a past event can have

long ranging consequences, for example in the context

of eyewitness testimony, education or decision-making.

There are considerable individual differences in the pro-

pensity to false memory, which varies considerably with

age in childhood (Ghetti & Fandakova, 2020) and old age

(Dennis et al., 2014; Devitt & Schacter, 2016; Fandakova

et al., 2020), as well as in Alzheimers’s disease (e.g., El-Haj

et al., 2020) or confabulation (e.g., Ciaramelli et al., 2006).

False memories are generally thought to reflect the adap-

tive nature of the episodic memory system (Howe, 2011;

Schacter, 2022), and may bring along various benefits,

for example in the context of creative thinking and

problem solving (Gerver et al., 2023; Thakral et al., 2021).

While there exists a large corpus of studies examining

false memories using behavioural methods, the use of

neuroimaging also has much to offer our understanding

of false memory errors. For example, an early meta-analysis

identified common neural activity in medial superior

frontal gyrus, left precentral gyrus, and left inferior parietal

cortex during false memory retrieval, (Kurkela & Dennis,

2016). These findings continue to be observed in studies

examining memory errors in young and older adults, irre-

spective of memoranda and analysis approaches (e.g., the

use for hits, correct rejections as contrasts with false

alarms) (i.e., Dennis et al., 2014; Fandakova et al., 2018;

Shao et al., 2023; Wing et al., 2020). The results highlight

the idea that, generally, false retrieval is supported by epi-

sodic retrieval processes and top-down cognitive control

mechanisms mediated by the prefrontal cortices and par-

ietal cortex (Fandakova et al., 2018; Webb et al., 2016).

Interestingly, while many previous studies have identified

a role of the medial temporal lobes (MTL) in false memory

retrieval, the foregoing meta-analysis found no evidence

for a consistent role of any single MTL region in supporting

the encoding or retrieval of false memories (Kurkela &

Dennis, 2016). This suggests that any contribution of the

MTL to false memory formation or retrieval may be situa-

tionally specific (e.g., Herz et al., 2023), requiring the

need for more diverse research, as well as replication of

past work. Similarly, open questions remain regarding

the role of visual areas in false memory. Whereas early

work suggested that true and false memories show

enhanced activity in early vs. late visual areas respectively

(Schacter & Slotnick, 2004), recent studies have implicated

early visual areas in false memories as well (Karanian &

Slotnick, 2017, 2018). These findings underscore the

need for systematic research into the factors that

influence retrieval-based processing across early and late

visual areas leading to memory errors.

In this special issue ofMemory, we examine some of the

recent findings from labs employing neuroimaging

methods to investigate the brain basis of false memories.

The papers in this special issue include new empirical

investigations that make use of transcranial direct

current stimulation, electrophysiology methods, fMRI

BOLD signals, and structural neuroimaging to elucidate

neural markers underlying memory errors. Many of the

works included in the special issue also take on an individ-

ual differences approach to understanding the neural basis

of false memories, exploring the influence of such factors

as sex, age, and performance variability. Additionally, the

research covers a range of designs utilised to identify situa-

tional events that occur in everyday life, including seman-

tic false memories, schema-based false memories, and the

incorporation of misinformation into memory.

Carpenter and Dennis (2024) examined the neural pro-

cesses through which schemas can influence false memory
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across younger and older adults. To this end, they pre-

sented participants with scenes depicting specific con-

cepts (e.g., bathroom), including objects that were

related to the concept. At retrieval, both studied targets,

schema-related novel objects and unrelated lures were

presented. Using representation similarity analyses, they

showed that brain regions implicated in schematic proces-

sing (Gilboa & Marlatte, 2017), including the ventromedial

prefrontal cortex (vmPFC) and bilateral middle temporal

gyrus, exhibited greater neural similarity for targets and

lures sharing schematic content, as opposed to novel

objects. Surprisingly, a similar pattern of results was also

observed throughout early and late visual regions.

Together, these results underscore the powerful effects

of schemas on the processing of novel information,

thereby increasing susceptibility to false memory.

Pupillo and colleagues (2024) examined how metacog-

nitive efficiency, the ability to distinguish correct vs. incor-

rect memories in one’s subjective confidence ratings

(Fleming & Lau, 2014), differs between younger adults

(N = 397) and older adults (N = 1522), and is related to

associative false memory and brain structure. The investi-

gation was motivated by the observation that older

adults showed higher susceptibility to false memory for

face-profession pairs that were encountered again in a

recombined constellation. Older, but not younger, adults

demonstrated lower metacognitive efficiency for recom-

bined pairs compared to new pairs. A multivariate profile

capturing individual differences in structural integrity of

the vmPFC, insula, precuneus, and parahippocampal

cortex was associated with higher metacognitive

efficiency for recombined pairs in a subsample of the

older adults. The results highlight the role of maintaining

brain integrity for efficient metacognition in the service

of avoiding false memories in aging.

Pérez-Mata and colleagues (2024) used EEG to examine

the temporal dynamics of false memory in the Deese/Roe-

diger-McDermott (DRM) paradigm (Deese, 1959; Roediger

& McDermott, 1995). The results revealed an old/new

effect in the time-range of the late positive component

over left centro-parietal scalp electrodes that was

enhanced for true relative to false recognition of semanti-

cally related lures. Furthermore, the correct rejection of

critical lures was accompanied by a more pronounced

late sustained positive slow wave across fronto-central

electrodes, underscoring the critical role of post-retrieval

monitoring processes in the correct recognition of seman-

tically related novel information.

Examining the effect of culture on false memories,

Leger et al. (2024) used fMRI to assess whether neural dis-

criminability may account for cultural differences in false

memories. Drawing on behavioural evidence suggesting

that Western cultures engage in greater memory specifi-

city compared to East Asians, researchers tested a large

sample of both American and Taiwanese individuals

using visually similar targets and lure objects. Results indi-

cated that the groups differed in their neural responses

across several brain regions. Specifically, neural activity in

the left fusiform gyrus, a region linked to the processing

of perceptual details of objects, exhibited a positive

relationship to behaviour in Americans, but a negative

relationship in Taiwanese participants. Additionally,

increasing activity in the left parietal cortex, a region

linked to attention in memory, also differentially predicted

lure discriminability as a function of lure similarity across

cultures. Finally, the false alarm activity within the left hip-

pocampus decreased as a function of lure dissimilarity in

Americans, with the opposite pattern found in Taiwanese.

Taken together, these results provide evidence for differ-

ential effects of culture on the neural correlates of visual

episodic memory and specifically memory specificity

related to the discrimination of visually similar objects

within multiple brain regions.

Continuing this investigation into individual differences

in false memories, two studies examined the effect of sex

on the neural basis of false memories. Shao and colleagues

(2024) examined whether sex modulated the relationship

between the size of subcortical regions and false recall in

the DRM paradigm. Results showed that, across a large

sample of 400 healthy college students, males had lower

true and false recall but larger subcortical volumes than

females. Additionally, higher false recall was associated

with a larger caudate in males, but not in females.

Examining functional activation, Spets et al. (2024)

investigated whether sex modulated neural activity

found common to both true and false memories related

to spatial location. They found that, compared to

females, males exhibited greater neural overlap across

true and false memories, including regions within the pre-

frontal cortex, parietal cortex, and early/late visual proces-

sing cortices (including V1). Males also showed

significantly higher neural similarity between true and

false memories within these regions. Taken together,

results suggest that males may be more susceptible to

false memories across different situations based on sex

differences in both their neural architecture and their

heightened similarity in cortical activations.

In yet another study investigating individual differences

in false memories, Ratzan et al. (2023) examined the extent

to which susceptibility to misinformation reflects factors

related to memory retrieval. Testing 71 individuals, they

found individual variability in susceptibility to misinforma-

tion in the context of repeated memory retrieval. In a

follow up fMRI study they showed that such variability

was related to intrinsic functional connectivity in MTL net-

works. Specifically, they found that stronger resting-state

functional connectivity between the MTL and occipital

cortex, a region critical to visual memory reactivation,

was associated with better reduced interference from mis-

information. The authors conclude that one’s susceptibility

to misinformation may depend upon their ability to reacti-

vate visual details during memory retrieval.

Finally, Haciahmet and colleagues (2024) investigated

the degree to which anodal transcranial direct current
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stimulation (tDCS) on the left inferior parietal lobe (IPL)

during memory retrieval modulates memory for a pre-

viously presented movie excerpt as well as susceptibility

to auditorily presented post-event misinformation. The

IPL is a brain region that has been repeatedly implicated

in supporting episodic recollection (Cabeza et al., 2012;

Rugg & King, 2018). The authors found pronounced false

memories for post-event misinformation that were com-

parable between the group that received anodal tDCS

and the control group receiving sham stimulation. In con-

trast, anodal tDCS of the left IPL increased the recall of true

memories in the anodal tDCS group, thereby underscoring

the selective role of parietal regions in recollection and

source memory.

Taken together, the papers in this special issue present

several novel findings that extend our understanding of

the neural basis underlying false memories. This includes

a broader understanding of individual differences, particu-

larly with respect to sex differences and the effect of age

and cultural influences in accounting for variability in

false memories. Across various false memory paradigms,

including schema-related, associative, spatial or event-

related information, the studies in the present special

issues highlight the critical role of post-retrieval monitor-

ing processes and the reinstatement of visual details

during retrieval. Future work with large and diverse

samples that employ different paradigms within the

same participants offers a promising path towards disen-

tangling the contributions of domain-general top-down

processes and situation-specific processes related to the

processing of perceptual or semantic details.

The present papers also highlight the unique ways by

which false memories can be studied using neuroscience

methods. The use of univariate and multivariate tech-

niques to examine BOLD activity, along with measures of

electrical pulses and structural neuroimaging all lend to

an integrated understanding of factors contributing to

memory errors. They also highlight the need for future

research employing multimodal imaging to integrate

various neuroscientific approaches. For example, combin-

ing structural and functional neuroimaging can help

further our understanding of individual differences in

false memory by elucidating the ways in which structural

variability influences reactivation and monitoring during

memory retrieval to help avoid errors. Combining tech-

niques with high temporal precision (i.e., EEG) with those

with high spatial precision (i.e., fMRI) and neuromodu-

lation approaches (i.e., tDCS, TMS) can help uncover the

dynamics of encoding-retrieval interactions and their con-

tributions to false memory across different populations.

Future work building on these findings will continue to

play a critical role in advancing theories of false memories

and the adaptive nature of memory errors.
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