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ABSTRACT

Major depression and anxiety disorders are characterized by negative moods that are prolonged, intense, and
persistent compared to transient, experimentally induced, or self-reported mood changes. The mood-congruent
memory effect has been extensively demonstrated in studies involving individuals with depression and anxiety
disorders. However, the effect of mood-congruent false memories has been investigated in fewer studies. This
review examines the mechanisms underlying false memories in depression and anxiety disorders using the Deese-
Roediger-McDermott (DRM) paradigm and critically discusses current empirical findings. Available evidence
indicates that the mood-congruent false memory effect is frequently observed in depression, whereas this effect
appears to be more limited in anxiety disorders. Cognitive biases or heightened activation levels toward mood-
congruent information (particularly concepts related to depression or threat) in these disorders may impair
cognitive control processes or hinder effective monitoring, consequently increasing susceptibility to false
memories. Furthermore, existing studies suggest that backward associative strength, resting activation levels,
expertise, or salience may modulate the activation of negative (depression-related) information in depressive
individuals. Finally, this review evaluates the literature within the theoretical framework of false memory
formation, addresses methodological limitations, and provides recommendations for future research.
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0z

Major depresyon ve anksiyete bozukluklari, negatif duygudurumun o6znel bildirime dayall veya deneysel
degisimleme ile gegici olarak olusturulan gruplara gére daha uzun sireli, yogun ve kalici oldugu bozukluklardir.
Duygudurum uyumlu bellek etkisi, hem depresyon hem de anksiyete bozuklugu olgulari ile yirdtilen ¢alismalarda
bircok kez gdosterilmistir. Buna karsin, duygudurum uyumlu bellek yaniimasi etkisi daha az sayida calismada
incelenmistir. Bu derlemede, Deese-Roediger-McDermott (DRM) paradigmasi ile depresyon ve anksiyete
bozukluklarinda bellek yaniimalarinin olusum mekanizmalari incelenmis ve mevcut bulgular tartisilmistir. Bulgular,
duygudurum uyumlu bellek yaniimasi etkisinin depresyonda siklikla gozlendigini, anksiyete bozukluklarinda ise bu
etkinin daha sinirli oldugunu ortaya koymustur. Depresyon ve anksiyete bozukluklarinda, duygudurum (6zellikle
depresyon veya tehdit ile iliskili kavramlar) ile uyumlu bilgilere ydnelik bilissel yanliliklar veya yiiksek aktivasyon
seviyelerinin, bu bilgiler icin bilissel kontrollin veya izlemenin zorlagmasina ve dolayisiyla bellek yanilmasina neden
olabilecegi degerlendirilmistir. Bunun yani sira, calismalar depresyon olgularinda negatif (depresyon ile iliskili)
bilgilere yonelik aktivasyon silrecine; geriye donlk ¢agrisim gicl, dinlenim aktivasyon seviyeleri, uzmanlik veya
belirginlik gibi faktorlerin etki edebilecegine isaret etmektedir. Bu derleme, bellek yanilmasi teorileri baglaminda
mevcut alanyazini ele almakta, yontemsel sinirliliklara dikkat cekmekte ve gelecekteki arastirmalar icin dneriler
sunmaktadir.
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Introduction

Emotions exert a profound influence on memory. Emotional events are typically more vivid and enduring
than neutral ones (Christianson 1992) and tend to be remembered more accurately (Kensinger 2009). For
example, emotionally meaningful personal experiences such as birthday celebrations, weddings, or the
loss of a loved one, as well as flashbulb memories of where we were and what we were doing during a
serious accident or natural disaster, are often recalled more readily (Zhang 2017). A substantial body of
research has shown that emotional stimuli are remembered better than neutral stimuli. This effect has
been demonstrated in numerous studies using verbal, visual, and audiovisual materials such as words,
images, and videos (Charles et al. 2003, Maras et al. 2012). Notably, negative stimuli are reported to confer
a greater memory advantage compared to neutral stimuli(Danion et al. 1995, Phelps et al. 1997, Michalowski
et al. 2014).

Emotions are represented in past experiences in two distinct forms, namely emotional content and
emotional context (Bookbinder and Brainerd 2016, Zhang et al. 2021). Emotional content refers to the
affective nature of the event itself, while emotional context reflects the individual's mood at the time the
event occurred. For instance, although witnessing a violent crime inherently evokes a negative emotional
response, the mood states of the witnesses may differ. Moreover, these moods can shift over time—some
individuals may have felt happy before the event, frightened during it, and angry afterward (Bookbinder
and Brainerd 2016). Therefore, even when the emotional content remains constant, the emotional context
can vary considerably. In psychiatric disorders such as depression and anxiety, the emotional context
tends to be more persistent and prolonged.

Depression and anxiety are among the most prevalent psychiatric disorders worldwide. These conditions
profoundly impair emotional, cognitive, and physical functioning, while also disrupting social relationships
and significantly reducing overall quality of life (Brenes 2007, Hohls et al. 2021, Wilmer et al. 2021).
According to the DSM-5, depression (major depressive disorder) is defined by the presence of a depressed
mood or a marked loss of interest or pleasure lasting for at least two weeks (APA 2013). It is often
accompanied by additional symptoms such as fatigue, concentration difficulties, changes in appetite, and
sleep disturbances. Anxiety disorders are characterized by excessive, persistent, and uncontrollable fear
or worry, typically accompanied by a range of cognitive and physical symptoms, including restlessness,
muscle tension, sleep problems, and difficulty concentrating (APA 2013). In individuals with anxiety
disorders, both external stimuli (e.g., social situations) and internal cues (e.g., bodily sensations) can
trigger intense anxiety and subsequent avoidance behaviors, resulting in substantial functional
impairment. The lifetime prevalence of depression is estimated to range from 10% to 20% (Kessler and
Bromet 2013), whereas for anxiety disorders, it is approximately 5% to 9% (Baxter et al. 2013). Both
disorders are nearly twice as prevalent in women as in men (Baxter et al. 2013, Kessler and Bromet 2013).
High comorbidity rates between depression and anxiety are frequently reported (Essau et al. 2018), with
more than half of individuals diagnosed with depression also meeting criteria for an anxiety disorder
(Hirschfeld 2001). Moreover, both conditions have been shown to influence cognitive processing,
particularly by biasing memory toward the retrieval of mood-congruent information (e.g., Bower 1981,
Denny and Hunt 1992, Eysenck and Byrne 1994, Coles et al. 2007). Importantly, such biases may affect not
only the content but also the accuracy of recalled information (Moritz et al. 2005, Howe et al. 2011). The
present review aims to examine studies on false memory conducted in the context of depression and
anxiety, evaluate the cognitive processes that may contribute to the formation of false memories, and
discuss the findings within the framework of relevant theoretical models.

Memory Bias and Mood-Congruent Memory

According to the cognitive model (Beck 1976), biases consistent with schemas of loss and failure, or threat
and vulnerability, play a critical role in both the onset and maintenance of both depression and anxiety
(Mathews and MacLeod 2005, Lotterman and Bonanno 2014). Within this framework, individuals with these
disorders tend to recall events selectively in ways that align with their negative cognitive schemas,
exhibiting a pronounced bias toward memory for negatively valenced information (Eysenck and Derakshan
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2011, Gomez-Ariza et al. 2013). Moreover, the high comorbidity between depression and anxiety disorders
is thought to reflect shared cognitive processing errors (Garber and Weersing 2010).

Research has shown that mood can both enhance and impair a range of cognitive processes, including
memory (Gray 2001), decision-making (Arkes et al. 1998), and attention (Joormann and Gotlib 2007).
Moreover, mood disorders have been linked to differences in how emotionally charged information is
processed (Leppanen 2006), especially when that information aligns with the individual's current mood
(Bower 1981, Howe et al. 2011). Mood-congruent memory refers to the phenomenon whereby emotionally
valenced stimuli that match an individual's mood are more likely to be encoded and recalled than those
with incongruent valence (Blaney 1986). Accordingly, a memory bias toward negatively valenced
information is expected in both depression and anxiety disorders—that is, memory is predicted to be
disproportionately allocated to negative stimuli over neutral or positive ones (Cisler and Koster 2010).

The mood-congruent memory effect has been repeatedly demonstrated in studies involving individuals
with depression (Bower 1981, Lotterman and Bonanno 2014) as well as those with anxiety disorders
(Eysenck and Byrne 1994, Dowens and Calvo 2003, Mathews and MaclLeod 2005). Individuals with
depression have shown a marked bias toward more effectively recalling or recognizing negative or
depression-related material (Bower 1981, Denny and Hunt 1992), while individuals with anxiety disorders
exhibit a similar bias toward threat-related material compared to control groups (Eysenck and Byrne 1994,
Coles et al. 2007). Additionally, individuals with these disorders have been found to be less successful at
suppressing mood-congruent information (Eysenck et al. 2007, Joormann et al. 2007, loime et al. 2014).

While the effect of depression on memory bias has been consistently demonstrated (e.qg., Everaert et al.
2022), the findings concerning anxiety disorders appear to be more complex. Indeed, some studies have
reported the presence of memory bias in depression but not in anxiety (Bradley et al. 1995, Rinck and
Becker 2005, Yu et al. 2018). It has been suggested that depression is associated with a past-oriented
focus, leading to a greater tendency for memory bias(i.e., disproportionate recall of negative information),
whereas anxiety is future-oriented and more closely linked to attentional bias (i.e., selective attention to
threat-related stimuli) (Dalgleish and Watts 1990, Watkins et al. 2005, Eysenck and Fajkowska 2018). Meta-
analytic studies on memory bias in anxiety have suggested that the inconsistent findings across the
literature may be attributable to several key methodological factors, including variations in memory task
design, depth of processing, sample characteristics, and stimulus type (Mitte et al. 2008, Herrera et al.
2017). These studies have shown that memory bias toward threatening stimuli tends to emerge particularly
in free recall tasks and under shallow processing conditions. Researchers have interpreted this result as
consistent with the attentional bias commonly observed in individuals with anxiety disorders.

In both depression and anxiety disorders, mood-congruent memory biases exert a significant influence on
how individuals recall past experiences. This brings forth an important question: to what extent might such
disorders contribute to distortions or inaccuracies in memory? The next section offers a general overview
of memory distortions and proceeds with an examination of empirical studies on false memory in the
context of depression and anxiety disorders.

False Memory

Our memories are never exact replicas of the original experiences they represent. Rather, remembering is
a reconstructive process that is inherently susceptible to distortion (Zhang et al. 2021). The phenomenon
of recalling events that never actually occurred—or remembering real events in a way that diverges from
how they truly happened—is referred to as false memory (Roediger and McDermott 1995). Over the past
half-century, false memory has become one of the most extensively studied topics in psychology. This
growing attention stems from its association with high-stakes contexts in which memory distortions can
have serious consequences. One such context involves the increasing number of cases in which individuals
report previously unrecognized memories of sexual abuse during therapy. Some researchers have argued
that certain therapeutic practices may inadvertently contribute to the creation of false memories,
suggesting that what appears to be “memory recovery” may in fact be “memory construction” (Loftus 1993,
Lindsay and Read 1994). Another widely discussed context involves eyewitness misidentification, where
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innocent individuals are mistakenly identified as perpetrators of crimes (Brainerd and Reyna 2002). For
example, Ronald Cotton was sentenced to life in prison after being mistakenly identified as the perpetrator
inarape case. He was exonerated and released after eleven years, following DNA evidence that confirmed
his innocence (Loftus 2011).

Various experimental paradigms have been developed to investigate false memories in controlled
laboratory settings. The current literature suggests that these paradigms can be broadly categorized into
two main types: suggestion-induced false memories and spontaneous false memories (Joshi et al. 2025).
Suggestion-induced false memories arise from external influences, such as suggestion or misinformation,
while spontaneous false memories originate from internal cognitive mechanisms (Yin et al. 2024). One of
the earliest paradigms developed to examine suggestion-induced false memories was the post-event
misinformation paradigm, introduced in the early 1970s by Loftus and colleagues (Loftus 1975, Loftus et al.
1978, Loftus and Palmer 1974). In this paradigm, participants are first presented with an original event,
followed by misleading information or a leading question about that event. Research has shown that such
misinformation can distort participants’ judgments and lead them to incorporate erroneous details into
their memory in a manner consistent with the misleading input. Another technique, known as imagination
inflation, has shown that imagining the performance of a specific action increases the likelihood of later
falsely remembering having actually performed it (Hyman et al. 1995, Garry et al. 1996). Similarly, false
feedback paradigms, in which individuals are provided with incorrect information about past events (e.g.,
Bernstein and Loftus 2009), and implantation methods, which involve presenting fabricated stories or
digitally altered photographs, have both been shown to elicit false memories for events that never actually
occurred (Loftus and Pickrell 1995).

In legal contexts, eyewitnesses and victims may inaccurately report events—even in the absence of any
prior suggestive questioning (Otgaar et al. 2018). For this reason, it is equally important to investigate
spontaneous false memories. The most widely used method for studying this type of false memory is the
Deese-Roediger-McDermott (DRM) paradigm, originally introduced by Deese (1959) and later refined by
Roediger and McDermott (1995). In this paradigm, participants are presented with a list of semantically
related words (feeling, thought, love, happiness, affection, sadness), while the central, semantically
associated word—referred to as the critical lure (in this example, emotion)—is deliberately omitted. The
core assumption of the DRM paradigm is that memory encodes not only individual experiences but also the
semantic associations between them, and that these associative links may lead to the production of false
memories during recall or recognition. Indeed, when participants are asked to recall or recognize the words
presented, the rate of false recall or recognition of critical lures is often comparable to the correct recall
of actually presented words (Roediger and McDermott 1995). The erroneous recollection of a critical lure
as having been presented is regarded as evidence of a false memory. To assess participants’ confidence
in their responses, Roediger and McDermott (1995) employed Tulving's (1985) remember-know paradigm,
which distinguishes between detailed recollection (‘remember”) and a general sense of familiarity (“know").
Notably, most participants gave “remember” responses to critical lures and reported high confidence in
these false recollections.

While suggestion-induced false memories arise from a combination of memory mechanisms and social
influences, spontaneous false memories are attributed entirely to internal memory processes. In this
respect, the study of spontaneous false memories offers a more direct and comprehensive window into
the mechanisms of memory and the underlying factors that contribute to false memories (Otgaar et al.
2018). Given that most studies examining the relationship between false memory, mood, and anxiety
disorders have employed the DRM paradigm—and considering that this paradigm shows only weak
correlations with other false memory paradigms (Ost et al. 2013, Calvillo and Parong 2016, Nichols and
Loftus 2019)—the present review focuses specifically on research conducted using the DRM approach.

Several theories have been proposed to explain the false memories produced by the DRM paradigm. Among
these, Activation-Monitoring Theory and Fuzzy Trace Theory are the most widely supported in the
literature. Activation-Monitoring Theory posits that associative activation among the studied words
spreads to the critical lure, which in turn leads to the emergence of a false memory (Roediger et al. 2001).
The theory is also linked to source monitoring processes, whereby individuals assess, via these processes,
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whether a particular word was actually presented. It emphasizes the importance of associative strength
between studied words and the critical lure. When associative strength is high, the monitoring process
becomes more difficult, thereby increasing the likelihood of false memories. Conversely, when associative
strength is low, the monitoring process becomes easier, and false memories are reduced. Fuzzy Trace
Theory, by contrast, posits that two distinct types of memory traces—gist traces and verbatim traces—play
arole in the encoding process (Reyna and Brainerd 1995). Gist traces represent the semantic connections
among words in the DRM list, whereas verbatim traces involve the encoding of item-specific features such
as serial position or word length. The theory suggests that false memories are more likely to occur when
verbatim traces are weak and gist traces are strong.

Studies questioning the ecological validity of the DRM paradigm have debated whether findings derived
from associative word lists can be generalized to situations involving the recollection of real-life events
(Freyd and Gleaves 1996, Pezdek and Lam 2007). One issue raised in this literature is that false memories
encountered in everyday life often involve emotionally charged experiences, such as those reported in
eyewitness testimony or therapeutic contexts. Despite the robust findings produced using the DRM
paradigm, the role of emotion in false memory formation was not investigated until later stages of this
research line. This delay has hindered the development of a more comprehensive understanding of how
emotional experiences shape memory and influence the occurrence of false memories.

Emotion and False Memory

The impact of emotions on false memory has been examined in numerous studies where emotional content
is manipulated using emotional DRM lists (Brainerd et al. 2008, Howe et al. 2010). The dimensional model
conceptualizes emotional content along two core dimensions: valence and arousal (Russell 1980). Valence
refers to how positive or negative a stimulus is perceived to be, while arousal pertains to the extent to
which a stimulus is calming or exciting. Emotional DRM lists are constructed by categorizing critical lures
based on their valence and arousal levels (Brainerd et al. 2008, Howe et al. 2010). For instance, the word
sadness falls into the negative-low arousal category, while murder is categorized as negative-high arousal.
Similarly, serenity is classified as positive-low arousal, whereas fun belongs to the positive-high arousal
category. In Turkey, normative valence and arousal ratings have been established for 2,043 Turkish words
(Kapucu et al. 2018), and these norms have been used to develop Turkish emotional DRM lists across
negative, positive, and neutral categories (Yivriik et al. 2019).

Some studies examining the influence of emotional content have found that false memories are more
frequent for negatively valenced words compared to those with neutral valence (Sharkawy et al. 2008,
Howe et al. 2010), whereas others have reported the opposite pattern (Kensinger and Corkin 2004, Palmer
and Dodson 2009). A recent review has suggested that such contradictory findings may stem from
differences in task characteristics (recall vs. recognition) or from variations in the degree to which valence
and arousal were controlled across studies (Yin et al. 2024). In studies that controlled for arousal across
emotion categories, false memories were found to be higher for negative valence compared to both
positive and neutral valence (Brainerd et al. 2008, Dehon et al. 2010). However, a recent meta-analysis has
shown that this finding may not solely reflect systematic differences in memory for emotional content but
may also be attributable to a response bias favoring negative words (Wiechert et al. 2024). In studies
manipulating arousal levels—typically by contrasting low-arousal (calming) and high-arousal (exciting)
conditions—false memories were found to be highest for high-arousal negative words, surpassing those
for all other conditions (low-arousal negative, high-arousal positive, low-arousal positive, and neutral
stimuli) (Brainerd et al. 2010, Hellenthal et al. 2019). Taken together, these findings suggest that both
arousal and emotional valence may contribute to the formation of false memories.

Studies that have examined the influence of emotional context by manipulating participants’ mood states
have yielded mixed findings. For instance, in a study using neutral DRM lists, Storbeck and Clore (2005)
found that participants in a positive mood were more likely to falsely recall critical lures than those in a
negative mood. The researchers argued that negative mood enhances item-specific (or verbatim trace)
processing, thereby reducing susceptibility to false memories. Conversely, some studies in which
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participants were experimentally induced into a negative or positive mood and then presented with
emotional DRM lists have reported a mood-congruent false memory effect—that is, false memories were
most likely when the valence of the list content matched the participant’s mood (Ruci et al. 2009, Knott and
Thorley 2014). In these studies, the highest rates of false memories were observed when the valence of the
lists (content) aligned with participants’ mood states (context). Zhang et al. (2017), however, reported
mood-congruent false memory effects that were limited to the negative mood condition. Based on these
findings, it has been suggested that in positive mood states, activation extends not only to mood-
congruent information but also to distantly and weakly associated concepts, whereas in negative mood
states, activation is more narrowly restricted to mood-congruent content.

Research indicates that false memories may increase for mood-congruent information (Ruci et al. 2009,
Knott and Thorley 2014), or at the very least, may remain stable for negative mood-congruent content—
unlike positive or neutral information, for which false memories tend to decrease (Zhang et al. 2017).
However, in these studies, emotional context (i.e., mood) was induced experimentally and was therefore
temporary. In contrast, in psychiatric disorders such as major depressive disorder and anxiety, emotional
context tends to be more persistent and long-lasting. Since these disorders are frequently associated with
impairments in cognitive functions relevant to memory—such as cognitive control and source monitoring
(Hertel 2004, Howe et al. 2011)—false memories observed in clinical populations may differ from those
induced in transient, experimentally manipulated emotional contexts (Faul and LaBar 2023). The following
sections of this review examine studies employing the DRM paradigm to investigate false memory in the
context of depression and anxiety disorders. The review also considers the cognitive processes that may
underlie the formation of false memories in these conditions and discusses the findings within the
framework of relevant false memory theories.

Studies on False Memory in Depression

The first study to investigate false memory in individuals with depression using DRM lists was conducted
by Moritz, Glascher, and Brassen (2005). This study compared 25 inpatients diagnosed with major
depressive disorder or dysthymia to 28 healthy participants and employed four DRM lists: one depression-
related (loneliness), one delusion-related (betrayal), one positive (holidays), and one neutral (window). The
findings indicated that participants with depression made more false recognitions than healthy controls
for the emotional lists, particularly the depression-related list. However, no increase in correct recognition
was observed for depression-related words in the depressed group. While the authors found evidence
supporting mood-congruent false memory, they reported no evidence of a conventional mood-congruent
memory bias (Moritz et al. 2005).

In a follow-up study conducted by Moritz et al. (2008), 21 individuals diagnosed with major depression and
22 healthy participants were compared using six DRM lists: two negative (funeral, despair), two positive
(feast, paradise), and two neutral (watch, air). Additionally, participants were asked to assess the personal
salience of the words presented in the recognition test by rating their valence on a 5-point scale (1= very
negative, 2 = negative, 3 = neutral, 4 = positive, 5 = very positive). Words rated at the extremes (responses
of 1 or 5) were classified as salient. The results showed that among individuals with depression, both
correct and false recognitions increased as word salience increased, whereas no such pattern was
observed in healthy participants. Based on these findings, the researchers suggested that in individuals
with depression, personal salience modulates mood-congruent false memories (Moritz et al. 2008).

In the same year, two studies investigating false memories in individuals with depression were published,
yielding divergent results (Joormann et al. 2009, Yeh and Hua 2009). Joormann et al. (2009) conducted
their study with 25 individuals diagnosed with major depression and 27 healthy participants who had never
received a diagnosis of major depression. The DRM lists used in this study were not evenly distributed
across valence categories: three were negative, three were positive, and 34 were neutral. The results
revealed that participants with major depression recalled fewer studied words but were more likely to
falsely recall negative lures. However, there were no group differences in the false recall of positive or
neutral critical lures. Thus, similar to the findings of Moritz et al. (2005), a mood-congruent false memory
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effect was observed, although no conventional mood-congruent memory effect was reported. In contrast,
Yeh and Hua (2009) compared 32 individuals with depression—who had an average illness duration of
approximately 10 years—to 30 healthy controls using 27 DRM lists, evenly distributed across valence (nine
negative, nine positive, and nine neutral). While individuals with depression exhibited more false memories
than healthy participants, this effect was not modulated by the emotional valence of the lists. Furthermore,
they did not produce more false memories for negative lists than for positive ones. Although neither mood-
congruent memory nor mood-congruent false memory effects were found, when participants were asked
to rate the emotional valence of the recognition test words, those with depression did not differ from
controls in their ratings of negative or neutral words but rated positive words as less positive (Yeh and Hua

2009).

Table 1. Findings on false memory in individuals with depression

42.91), 22 healthy
controls (M = 40.24).

negative (funeral, despair)
DRM lists. Personal salience
ratings were also requested.

Study Sample DRM Lists Findings

Moritz et al. 25 individuals with Depression-related Individuals with depression or

(2005) major depression or (loneliness), delusion-related dysthymia made more false
dysthymia (M = 44.56), | (betrayal), positive (holidays), | recognitions for emotionally loaded
28 healthy controls and neutral (window) DRM words (especially depression-related)
(M=35.04). lists. compared to healthy controls.

Moritz et al. 21 individuals with Positive (feast, paradise), In individuals with depression,

(2008) major depression (M = | neutral (watch, air), and increased personal salience of a word

was associated with more true and
false recognitions; this pattern was
not observed in controls.

Joormann et al.

25 individuals with

3 negative, 3 positive, and 34

Healthy controls recalled more

Metacognitive Training
for Depression
(M=44.28), 43 in
Health Training
(M=47.68).

(2009) major depression (M = | neutral DRM lists (total: 40). studied items. Depressed participants
32.56), 27 healthy had more false recognitions for
controls (M = 31.29). negative critical lures than controls.

Yeh and Hua 32 individuals with 9 positive, 9 negative, and 9 Depressed participants showed more

(2009) major depression (M = | neutral DRM lists (total: 27). false memories for negative lists.
31.6), 30 healthy Participants rated emotional They also applied a more
controls (M = 32.1). valence of items. conservative response criterion for

positive items and perceived them as
less positive.

Howe and 24 individuals with 3 negative, 3 depression- Depressed participants had more

Malone (2011) major depression (M = | related, 3 positive, and 3 false memories for depression-related
38.41), 24 healthy neutral DRM lists (total: 12) words than healthy controls.
controls (M = 35.82).

Moritz et al. 84 individuals with A visual variant of the DRM Compared to the health training

(2018) depression: 41 in task. group, metacoghnitive training

significantly reduced high-confidence
false memories over time.

M = Mean, DRM = Deese-Roediger-McDermott paradigm.
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In line with previous studies, Howe and Malone (2011) designed a study comparing individuals with major
depression and healthy participants in terms of false memory. The study included three negative, three
positive, and three neutral DRM lists, along with three depression-related DRM lists. Healthy participants
recalled more studied words from the neutral and negative lists compared to individuals with depression.
Conversely, participants with depression exhibited higher rates of false recall for depression-related
words than healthy controls. Interestingly, although the negative and depression-related lists did not differ
in emotional valence, elevated false recall was observed only for the depression-related words among
those with depression.

The most recent known study to examine false memories in individuals with depression using the DRM
paradigm was conducted by Moritz et al.(2018). In this study, a visual variant of the DRM paradigm was used
to investigate whether a program called Metacognitive Training for Depression (D-MCT) could reduce
susceptibility to false memories. To test this, 41 of the 84 participants diagnosed with depression were
assigned to the D-MCT program, while the remaining 43 participants were placed in a control group that
received a Health Training (HT) program focused on general health education. As part of the D-MCT
program, participants received training on memory problems commonly observed in depression and their
underlying mechanisms. They were introduced to the concepts of mood-congruent memory and false
memory effects and taught strategies for improving memory performance (Moritz et al. 2018). In the visual
DRM task (Moritz et al. 20086), participants were shown complex scenes missing certain elements (e.g., a
beach scene lacking waves and a ball), where some plausible but absent objects (e.g., wave, ball) were
intentionally omitted. These omitted items served as critical lures, and false recognition of these lures was
taken as evidence of false memory. Although both intervention programs were effective in reducing false
memories overall, the D-MCT group showed a significantly greater reduction compared to the HT group,
particularly in high-confidence false memories. This study is particularly significant as it demonstrates
that an intervention aimed at improving memory biases can be effective in reducing false memories,
especially overconfident false judgments. Table 1 presents the studies examining false memory in
depression using DRM lists.

Evaluation of Studies on False Memory in Depression

Studies investigating false memory in depression have consistently reported mood-congruent false
memory effects, yet they have not observed a conventional mood-congruent memory effect, which would
also involve enhanced correct recall of mood-congruent material (Moritz et al. 2005, Joormann et al. 2009,
Howe and Malone 2011). Additionally, a meta-analysis of false memory research in depression found that
individuals with depression did not differ from controls in their responses to neutral or non-associative
stimuli but were significantly more prone to false memories when presented with emotionally associative
material (e.qg., negative or depression-related stimuli) (Otgaar et al. 2017). Several explanations have been
proposed for this pattern. One account suggests that correct recall relies on controlled, conscious episodic
memory processes, while false memories arise from automatic, unconscious semantic memory processes
(Howe 2005, Howe and Malone 2011). Within this framework, even if individuals with depression can exert
control over their episodic memory processes, such control may not extend to the automatic spread of
activation among semantically related representations. According to the Activation-Monitoring Theory,
depression may disrupt both the activation and monitoring stages of memory (Joormann et al. 2009). In
individuals with depression, activation may spread more readily among negatively valenced or depression-
related words, ultimately reaching the critical lure and impairing the ability to monitor or determine
whether a word was actually presented. As a result, false memories tend to increase for negatively
valenced lists in this population.

The memory bias observed in individuals with depression toward negative information may also enhance
the recall of actual negative events. Moreover, some studies suggest that individuals with depression may,
in certain contexts, make more accurate evaluations and judgments than healthy individuals, who are more
likely to perceive the world through “rose-colored glasses” (McKendree-Smith and Scogin 2000). Indeed,
individuals with depression have been reported to show a lack of positive bias and to rate positive words
as less positive than healthy participants (Yeh and Hua 2009). Alloy and Abramson (1979) concluded that
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individuals with depression are sometimes “sadder but wiser” than those without a history of
psychopathology. While healthy individuals tend to exhibit cognitive biases that favor positive
interpretations of the self and the world, individuals with depression are believed to adopt a more
realistic—albeit negatively skewed—perspective, which likely contributes to their negative mood (Alloy and
Abramson 1979, LeMoult and Gotlib 2019). However, as Howe et al. (2011) point out, this may represent a
“double-edged sword,” whereby the heightened accessibility of negative experiences, resulting from
stronger activation, increases susceptibility to false memories.

Cognitive styles observed in individuals with depression, such as overgeneralization (drawing broad
conclusions from a single event) and rumination (repetitive thoughts and behaviors focused on depressive
symptoms and their consequences), are also thought to have a partial effect on false memories (Yeh and
Hua 2009). Research with depressed individuals has shown that rumination diminishes the specificity of
autobiographical memory (Watkins and Teasdale 2001). Yeh and Hua (2009) proposed that cognitive styles
characterized by overgeneralization and rumination may influence the activation process, making
memories of events that never occurred more accessible, thereby increasing the likelihood of false
memories in individuals with depression.

One of the mechanisms proposed to explain mood-congruent false memories in individuals with
depression is cognitive control. This mechanism focuses on the regulation of attention through either
voluntary (i.e., top-down, goal-directed) or automatic (i.e., bottom-up, stimulus-driven) processes
(Corbetta and Shulman 2002). Although these two systems are not entirely independent, a healthy balance
between them allows individuals to engage in goal-directed behavior (top-down attention) while also
orienting to salient or unexpected stimuli when appropriate (bottom-up attention)(Grant and White 2016).
Within this framework, cognitive control plays a central role in determining the contents of working
memory, which operates with limited capacity.

This system enables the selection of goal-relevant information while suppressing goal-irrelevant content,
and it is also believed to underlie many cognitive biases (LeMoult and Gotlib 2019). Research has shown
that individuals with depression have difficulty inhibiting negative information from entering working
memory (Joormann 2004, Goeleven et al. 2006, Joormann and Gotlib 2010, LeMoult and Gotlib 2019).
Moreover, difficulties in suppressing negative information have also been linked to the use of ruminative
thinking styles (De Lissnyder et al. 2011). Due to deficits in cognitive control, individuals with depression
may struggle to differentiate between task-relevant and irrelevant negative information, thereby
increasing their vulnerability to false memories. Yeh and Hua (2009) found that individuals with depression
exhibited more false recall across all valence categories (negative, positive, neutral) compared to healthy
participants. While this finding may point to a general deficit in cognitive control, other studies have found
this effect to be limited specifically to negative (especially depression-related) material (Moritz et al. 2005,
Joormann et al. 2009, Howe et al. 2011). These studies suggest that, in addition to cognitive control deficits,
other mechanisms such as bias or semantic activation, which increase access to negative material, may
also play a role in false memory formation (Joormann et al. 2009). The study by Moritz et al. (2018), which
demonstrated that a cognitive training program targeting memory biases could reduce false memories,
further supports this view.

The difference in false memory performance between individuals with depression and healthy participants
has been most consistently observed for depression-related lists (e.g., loneliness) (Moritz et al. 2005). In
fact, another study found this difference for depression-related lists, but not for negative lists in general
(Howe et al. 2011). A meta-analysis by Otgaar et al. (2017) demonstrated that individuals with depression
exhibit increased false memories, particularly in studies using stimuli related to their own
psychopathology. Although both depression-related and general negative word lists share negative
valence, the higherincidence of false memories for depression-related lists may be explained by activation
processes. One explanation, consistent with the Activation-Monitoring Theory, is that words in depression-
related lists are embedded in highly interconnected associative networks, which facilitate the spread of
activation to the critical lure (e.g., Roediger et al. 2001). In individuals with depression, the backward
associative strength—i.e., the extent to which list words evoke the critical lure—may be higher for
depression-related lists. Within the same theoretical framework, it is considered that depression-related
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concepts may have higher resting activation levels in individuals with depression, which in turn may make
these concepts more easily accessible and more likely to be recalled (Joormann et al. 2009, Howe et al.
2011).

Another explanation is that individuals who have experienced long-term depression may be considered
“experts”in depression-related information. These individuals may have difficulty processing depression-
related words with item-specific (verbatim trace) detail, which may in turn increase the likelihood of false
memories (Watkins et al. 2008). For example, it has been shown that investment experts falsely recall
investment-related critical lures (Baird 2003), and football experts falsely recall football-related critical
lures (Castel et al. 2007) more frequently than non-experts. Similarly, individuals with depression may have
developed a kind of expertise in depression-related concepts, increasing the likelihood of automatic
activation of such material (Howe et al. 2011). Finally, the study by Moritz et al. (2008) demonstrated that
the personal salience of depression-related words may contribute to increased false memories in
individuals with depression. In that study, the word funeral, which was rated as equally negative by both
individuals with depression and healthy controls, did not lead to differences in either correct or false
recognition. However, the word despair, which was rated as more negative by individuals with depression,
resulted in both higher correct and false recognition in that group. These findings suggest that personal
salience may modulate false memory formation in individuals with depression.

The characteristics of the DRM lists used to investigate false memories in individuals with depression are
also of considerable importance. To date, the studies conducted in this area have certain limitations
regarding the lists employed. Notably, no study has used an equal number of DRM lists for all categories
(negative, depression-related, positive, and neutral). While some studies have included equal numbers of
negative, positive, and neutral DRM lists, they have not incorporated depression-related lists (e.g., Moritz
et al. 2008, Yeh and Hua 2009). Although Moritz et al. (2008) did not explicitly distinguish between negative
and depression-related lists, the difference in false memory performance between individuals with
depression and healthy controls was driven by the depression-related word despair. Similarly, Yeh and
Hua's (2009) failure to observe a mood-congruent false memory effect may be attributable to their
exclusion of depression-related lists. Joormann et al. (2009), in contrast, used three negative and three
positive DRM lists alongside 34 neutral lists. However, this imbalance may cause a particular stimulus
category to dominate the task, potentially biasing the results toward that category (Howe et al. 2011).
Although Moritz et al. (2005) and Howe et al. (2011) used an equal number of DRM lists across all categories,
asimilarissue applies to these studies as well—because depression-related lists, which are also negatively
valenced, were included in the negative category, the number of negative lists effectively doubled
compared to the positive and neutral lists. Considering that list characteristics can influence false memory
rates, imbalances across cateqgories are likely to compromise the accuracy and generalizability of findings.
Future research aiming to examine false memories more reliably should employ an equal number of DRM
lists per emotional category and broaden the pool of negative lists to include depression-related material.

Studies on False Memory in Anxiety

While studies using the DRM paradigm to investigate false memory have frequently reported that post-
traumatic stress disorder may increase false memories—particularly for trauma-related lists(e.g., Brennen
et al. 2007)—or that false memories may decrease in obsessive-compulsive disorder (e.g., G6z et al. 2016),
these disorders are not further discussed in the present review, as they are no longer classified under
anxiety disorders in the DSM-5.

Studies investigating false memories in anxiety disorders using the DRM paradigm remain limited in
number, and most have not reported significant group differences (Wenzel et al. 2004, Giindiiz 2007, Cody
etal. 2015, Harper 2017). Wenzel et al.(2004) conducted a two-experiment study to examine false memories
in individuals with specific fears and anxiety. In Experiment 1, 39 participants with self-reported spider
phobia, 28 with blood phobia, and 41 without either fear were included. False memories were assessed
using four DRM lists with the following critical lures: spider, blood, river, and music. Experiment 2 involved
48 participants with self-reported social anxiety and 51 without. In this experiment, four neutral DRM lists
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(music, river, fruit, window) and four DRM lists related to social or evaluative threat (party, interview, date,
speech) were used. No significant group differences in false recall were found in either experiment. In an
unpublished master’s thesis, Glindiiz (2007) divided university students into four groups based on self-
reported symptoms: depression only, anxiety only, comorbid (depression and anxiety), and control.
Participants were compared in terms of false memory using four DRM lists: one threat-related (death), one
depression-related (sad), one neutral (shoe), and one positive (peaceful). It was hypothesized that the
depression group would exhibit more false memories for the depression-related list, and the anxiety group
would do so for the threat-related list. However, no mood-congruent false memory effect was observed.
The only significant finding was that the depression group produced more false memories than the other
groups for the threat-related list. In another study, Cody et al. (2015) compared individuals with social
anxiety disorder to healthy controls using DRM lists that were either social (e.g., shy, speech) or non-social
(e.qg., bicycle, lake) in content. The study found no differences between the two groups for either type of
list. In another unpublished master's thesis, Harper (2017) examined the relationship between worry
symptoms and false memory in individuals with generalized anxiety disorder. Based on self-reports,
participants were classified into high- and low-worry groups. Using six negative and six neutral DRM lists,
the study reported no significant differences in false memories between the two groups for either list type.

Some studies that employed methods other than the DRM paradigm have reported significant effects of
anxiety on false memory (Roberts 2002, Toffalini et al. 2014, 2015, Mairean 2018). The studies on false
memory in anxiety are presented in Table 2. In the study by Mairean (2018), high- and low-anxiety groups
were formed based on self-reports, and false memories were assessed using a video-based false memory
paradigm. This method typically involves viewing a video depicting a specific event, after which
participants are assessed on both correct recall (of actual events) and false recall (of events that were not
shown but are related)(Otgaar et al. 2013). The findings revealed that participants with high anxiety levels
exhibited more false memories for positive events compared to negative ones. This finding was explained
by the idea that positive events might lead to more superficial information processing (Ruder and Bless
2003). Roberts(2002) asked participants to study a series of pictures and words, and then attempt to recall
the pictures first under low-stress and later under high-stress conditions. False memories were defined
as instances in which participants confused words that had only been presented in verbal form with
pictures that had actually been shown. The study found that individuals with low levels of trait anxiety were
more likely to respond “Remember” to pictures that had not been presented as pictures when under stress.
This finding suggests that anxiety may primarily affect individuals who generally have low levels of trait
anxiety but exhibit high levels of situational (state) anxiety in emotionally charged contexts such as
criminal scenarios. Indeed, individuals with high trait anxiety are thought to possess more developed
strategies for coping with anxiety. This raises the possibility that, in high-anxiety contexts, individuals with
less developed coping strategies may be more susceptible to making errors (Alho et al. 2019).

In a series of studies first conducted with individuals experiencing both depression and anxiety (Toffalini
et al. 2014) and later replicated with individuals experiencing anxiety alone (Toffalini et al. 2015), false
memories were assessed using pictorial scripted materials. In this method, participants are presented
with eight everyday scenarios (e.g., a family dinner, going shopping), and two types of inferential false
memories are examined: gap-filling errors (i.e., the false recognition of distractor images consistent with
the scenario) and causal errors (i.e., the false recognition of an image representing an unseen cause of an
observed outcome). In the initial study, the emotional valence of the scenarios was also controlled, and
participants were presented with both negative and neutral scenarios. The study reported that individuals
with comorbid depression and anxiety showed increased causal false memories for negative material (i.e.,
inferring an unseen cause from a presented effect), but not for neutral material. In contrast, among control
participants, negative material appeared to offer protection against false memories compared to neutral
material. In the follow-up study conducted with individuals with high anxiety, this time controlling for
depression levels, positive scenarios were also included, and similar findings were obtained (Toffalini et
al. 2015). Once again, the study showed that individuals with high anxiety exhibited increased inferential
false memories for negative material, but not for positive material. Meanwhile, false memories for negative
material decreased among control participants, replicating the findings of the earlier study.
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Table 2. Findings on false memory in anxiety disorders
Study Sample False Memory Paradigm Findings
Roberts 60 university students | Picture-word presentation. Under stress, individuals with low trait
(2002) (M =29.7). anxiety were more likely than those with
high trait anxiety to give a “Remember”
response to pictures that had not been
presented.
Wenzel et | Experiment 1: 108 Experiment 1: DRM lists with No significant effects of anxiety were
al. (2004) participants (39 with critical lures: music, river, blood, found in either experiment.
spider fear, 28 with spider.
blood fear, 41 Experiment 2: 4 neutral (music,
controls); M = 20.1. river, fruit, window) and 4 social
Experiment 2: 99 threat DRM lists (party, interview,
participants (48 with date, speech).
social anxiety, 51
controls); M = 20.
Giindiz 131 university Threat-related (death), depression- | Only for the threat-related list did the
(2007) students (M = 23.7) related (sad), positive (peaceful), depressed group show more false
categorized as and neutral (shoe) DRM lists. memories than other groups.
depressed only,
anxious only,
comorbid, and
controls.
Toffalini et | 30 individuals with Pictorial scripted materials Comorbid individuals showed increased
al. (2014) | comorbid depression | (negative and neutral). causal false memories for negative, but
and anxiety (M = not neutral material. In controls, negative
18.38), 30 controls (M material reduced false memories.
=18.29).
Toffalini et | 34 individuals with Pictorial scripted materials High-anxiety individuals showed more
al. (2015) | anxiety (M = 19.34), (negative, positive, and neutral). causal false memories for negative (but
34 controls (M = not positive) material. Controls showed
19.39). fewer false memories for negative
material.
Cody et al. | 77 participants (37 Social (e.g., shy, speech) and non- | No group differences were found across
(2015) with social anxiety, 40 | social (e.g., bicycle, lake) DRM list types. However, adding a social
controls); M = 19.67. lists. stressor increased susceptibility to false
memories in the social anxiety group.
Mairean 134 university Video false memory paradigm. Participants with high anxiety levels
(2019) students (M = 21.14). showed more false memories for
positive events compared to negative
ones.

M = Mean, DRM = Deese-Roediger-McDermott paradigm.

Evaluation of Studies on False Memory in Anxiety

One factor contributing to the divergent findings in studies on anxiety and false memory is the nature of
the methodologies employed. For example, the video-based false memory paradigm is considered to
engage more salient and thematically rich content compared to the DRM paradigm (Otgaar et al. 2013). In
contrast, the picture-word presentation used in Roberts’s (2002) study is more closely related to the
phenomenon of intrusions rather than to associative memory processes. This phenomenon refers to the
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intrusion of unwanted memories or information into conscious awareness. In the method employed by
Toffalini et al.(2015), unlike the emotionally charged critical lures used in DRM lists, the elements designed
to elicit false memories, such as gap-filling or causal errors, do not carry emotional valence on their own.
Therefore, the false memories observed in individuals with high anxiety are attributed not to increased
activation of negatively valenced material but rather to active mental reconstruction and inferential
reasoning about the negative event. Although these methods differ structurally from one another and from
the DRM paradigm, they are important in that they demonstrate that anxiety levels can influence the
formation of false memories.

One of the mechanisms that may explain false memories, particularly for negative information, in anxiety
disorders (Toffalini et al. 2014, 2015) is cognitive control. Individuals with anxiety disorders may allocate
excessive cognitive resources to threat-related information, directing their attention away from task-
relevant targets toward irrelevant negative cues, and may struggle to suppress this information (Eysenck
et al. 2007). From the perspective of Activation-Monitoring Theory, individuals with anxiety disorders may
have difficulty monitoring non-target information—that is, distinguishing whether specific content was
actually presented—due to the automatic activation of threat-related material (Bar-Haim et al. 2007,
Eysenck et al. 2007). Another mechanism that may contribute to false memories in anxiety disorders is a
cognitive style referred to as pathological worry (the analog of rumination in depression) (Hirsch and
Mathews 2012). This style leads to persistent negative thoughts in individuals with anxiety. For example,
such individuals may constantly worry that something terrible is going to happen. This may result in
heightened activation of threat-related information, which in turn can lead to false or exaggerated
recollections of such content.

Studies using the DRM paradigm have generally failed to demonstrate a significant effect of anxiety on
false memories (Wensel et al. 2004, Glind{iz 2007, Cody et al. 2015, Harper 2017). One possible explanation
is that anxiety may not lead to marked impairments in memory performance (Kizilbash et al. 2002, Herrera
et al. 2017). Furthermore, in anxiety disorders, memory bias toward threat-related stimuli is not
consistently observed (Bradley et al. 1995, Rinck and Becker 2005), and it has been proposed that anxiety
may be more closely associated with attentional bias than memory bias (Dalgleish and Watts 1990, Watkins
et al. 2005, Herrera et al. 2017, Eysenck and Fajkowska 2018). In a meta-analysis by Herrera et al. (2017),
participants with anxiety exhibited memory bias toward threatening stimuli only in free recall tasks, and
this effect was particularly evident when the encoding task involved shallow processing. The authors
interpreted these findings as consistent with the presence of attentional bias toward threat-related stimuli
in individuals with anxiety. Shallow processing facilitates the rapid and automatic allocation of attention
to threatening stimuli without requiring deep elaboration. Consistent with this, Bar-Haim et al.'s (2007)
meta-analysis demonstrated that individuals with anxiety exhibit an attentional bias toward threat-related
stimuli, even in the absence of conscious awareness. In contrast, false memories elicited through the DRM
paradigm depend on the semantic processing of words and therefore require deeper levels of processing
(D'Souza and Avati 2021). Studies comparing deep (meaning-based) and shallow (surface-level) processing
of DRM word lists have consistently found that false memories are more prevalent under deep processing
conditions (Flegal and Reuter-Lorenz 2014, Wootan and Leding 2015). Therefore, the limited effect of
anxiety on false memories may be explained by the fact that anxiety-related attentional bias tends to
enhance shallow processing, which does not align directly with the deep semantic processing required by
the DRM paradigm.

One important consideration in studies on anxiety and false memory is that, with the exception of the study
conducted by Cody et al. (2015) with individuals diagnosed with social anxiety disorder, there appears to be
no prior research in the literature involving participants with a clinical diagnosis of an anxiety disorder. In
other words, participant groups in these studies were typically formed based on self-reported anxiety
symptoms among university students (Wensel et al. 2004, Giind{iz 2007, Harper 2017). However, individuals
with a clinical diagnosis of an anxiety disorder may experience anxiety that is more intense, persistent,
and pervasive than that reported by self-identified high-anxiety individuals, and they are more likely to
exhibit significant functional impairments in daily life, work, or social domains (Craske and Stein 2016).
Such individuals may also display more pronounced cognitive distortions and biases during information
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processing (Coles and Heimberg 2002). Therefore, the lack of significant findings in earlier studies using
the DRM paradigm may stem from this issue. In this context, the characteristics of the anxiety group under
investigation may influence the likelihood of false memory formation.

Finally, it is important to consider potential mediating or moderating variables in the relationship between
anxiety disorders and false memory. For example, although Cody et al. (2015) found no significant
differences in false memory between individuals with social anxiety disorder and healthy participants,
introducing an anticipated social stressor, such as the expectation of giving a speech, heightened
susceptibility to false memories in the social anxiety group. This finding underscores the dynamic and
context-sensitive nature of false memories, suggesting that memory processes are influenced not only by
individuals' internal states but also by environmental factors.

Conclusion

Previous studies have reported that both emotional content (valence) and emotional context (mood)
influence false memories (Storbeck and Clore 2005, Brainerd et al. 2008). False memories for mood-
congruent information become particularly pronounced when the valence of the stimuli aligns with the
participant’'s mood (Ruci et al. 2009, Knott and Thorley 2014).

Studies involving individuals with depression have frequently demonstrated mood-congruent false
memory effects using the DRM paradigm (Moritz et al. 2005, Joormann et al. 2009, Howe and Melone 2011).
Depressed individuals tend to exhibit more false memories, particularly for negative (depression-related)
information. In contrast, studies investigating anxiety with the same paradigm have not provided evidence
for mood-congruent false memory effects (e.g., Wensel et al. 2004, Glindiiz 2007, Cody et al. 2015, Harper
2017). One possible explanation for this discrepancy is that studies on depression have generally been
conducted with clinically diagnosed participants, whereas anxiety research has often relied on self-
reported samples. In psychiatric disorders such as major depressive disorder and anxiety, emotional
states tend to be more chronic, intense, and enduring than those observed in self-report-based or
experimentally induced mood groups, and they are associated with greater impairments in daily
functioning (Howe and Melone 2011, Craske and Stein 2016). Moreover, chronic psychopathology may
influence the activation process, thereby increasing the likelihood of mood-congruent false memories.
Indeed, in depression, it has been proposed that backward associative strength or resting activation levels
may be higher for mood-congruent material (Joormann et al. 2009, Howe and Melone 2011), or that
heightened activation may result from greater expertise (Howe and Melone 2011) or salience (Moritz et al.
2008)for depression-related concepts. In this context, it is plausible that anxiety did not sufficiently affect
the activation process in studies relying on self-reported samples. This underscores the importance of
investigating false memaories in clinically diagnosed anxiety populations. Moreover, considering the
severity and chronicity of depression and anxiety disorders may provide critical insights into their distinct
effects on false memory formation.

Another reason for the divergent findings in false memory studies using the DRM paradigm for depression
and anxiety may lie in the distinct patterns of memory bias observed across the two conditions. In
depression, there is a stronger bias toward recalling negative information compared to anxiety (Mathews
and MacLeod 2005, Rinck and Becker 2005). In fact, a meta-analysis has shown that this effect may persist
even beyond the depressive episode itself (Everaert et al. 2022). However, it has been suggested that
comorbidity between depression and anxiety may disrupt attentional focus toward anxiety-related cues,
thereby reducing the potential for anxiety-related memory bias (Mathews and MacLeod 2005, Herrera et
al. 2017). Given the high comorbidity rates between the two disorders, identifying and controlling for
comorbidity in sample selection is of critical importance. Similarly, the presence or absence of memory
bias may depend on other methodological features of anxiety studies. For instance, the effects of memory
bias in anxiety disorders have been shown to vary depending on task type and depth of processing (Mitte
2008, Herrera et al. 2017). Among individuals with anxiety, memory bias is most evident in free recall tasks
and particularly under shallow processing conditions. The type of sample used in studies is another key
factor influencing memory bias outcomes. Compared to experimentally induced anxiety groups, memory
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bias tends to be more pronounced in clinical and subclinical anxiety populations (Herrera et al. 2017). Prior
studies have noted that experimental manipulations of anxiety may have limited effectiveness and may
not adequately reflect chronic anxiety as experienced in real-world contexts (Marzillier and Davey 2005).
The type of stimuli presented in studies is also believed to affect memory bias effects (Friedman et al.
2000, Herrera et al. 2017). Indeed, memory bias in anxious individuals tends to emerge more reliably in
studies using words and pictures, whereas this effect diminishes when videos or objects are used.
Therefore, studies investigating the effects of anxiety on false memory should be designed with careful
attention to methodological factors that may shape these outcomes.

In some studies employing alternative false memory paradigms, a mood-congruent false memory effect
has been reported for anxiety; individuals with high levels of anxiety demonstrated greater false recall for
negative information (Toffalini et al. 2014, 2015). One of the proposed mechanisms underlying false
memories for negative material in depression and anxiety disorders involves deficits in cognitive control.
Individuals with these disorders may allocate excessive attentional resources to mood-congruent stimuli,
leading them to focus on non-target negative cues and struggle to suppress this information (Joormann
2004, Eysenck et al. 2007). Furthermore, difficulties in suppressing negative information have been linked
to rumination in depression and to pathological worry in anxiety disorders (De Lissnyder et al. 2011, Hirsch
and Mathews 2012). These cognitive styles may influence the activation process, potentially leading to the
inaccurate or exaggerated recollection of depression- or threat-related information (Yeh and Hua 2009,
Hirsch and Mathews 2012). As a result, these individuals may also exhibit deficits in monitoring processes
that support the discrimination between target and non-target information, rendering them particularly
vulnerable to false memories.

False memory differences in depression have most consistently been reported for depression-related
word lists (Moritz et al. 2005). In fact, some studies have found group differences exclusively for
depression-related lists, with no differences observed for other negative lists (Moritz et al. 2008, Howe et
al. 2011). Indeed, it is well-established that individuals with depression show reduced cognitive control or
increased cognitive bias toward depression-related concepts, and similarly, those with anxiety disorders
exhibit these tendencies toward threat-related information (Eysenck and Byrne 1994, Dowens and Calvo
2003, Joormann 2004, Bar-Haim et al. 2007, Joormann and Gotlib 2010, Lotterman and Bonanno 2014).
Therefore, future studies employing the DRM paradigm are encouraged to expand the emotional content
of word lists to specifically include depression- or threat-related material. Finally, the literature on false
memory in psychiatric disorders remains limited, and there is a particular need for new research
investigating the effects of depression and anxiety on false memory formation. Such investigations may
provide critical insights into how depression and anxiety influence memory processes, thereby facilitating
the development of more informed and effective interventions in both clinical practice and forensic
contexts (Joormann et al. 2009, Howe et al. 2011). For example, Metacognitive Training for Depression has
been shown to reduce susceptibility to mood-congruent false memories in individuals with depression
(Moritz et al. 2018). Such findings contribute to a deeper understanding of how psychopathology influences
memory processes and may inform the development of therapeutic strategies aimed at reducing the risk
of false memories. Furthermore, in legal contexts, accounting for false memories associated with
depression or anxiety, particularly in relation to mood-congruent information, may facilitate the
development of more reliable methods for evaluating individuals’ testimonies.
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