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This paper examines recent evidence from behavioral and neuroscience research with nonhuman animals that suggests the

intriguing possibility that they, like their human counterparts, are vulnerable to creating false memories. Once considered a

uniquely human memory phenomenon, the creation of false memories in lower animals can be seen especially readily in

studies involving memory for source, or contextual attributes. Furthermore, evidence of “implanted” misinformation has

also been obtained. Here, we review that research and consider its relevance to our empirical understanding of false mem-

ories, as well as speculate about its potential clinical implications for trauma memory.

The creation of false memories in human beings is a topic that has
generated much empirical work (for reviews, see Zaragoza et al.
2007; Laney and Loftus 2013) as well as public interest (a simple
Google search produces hundreds of news stories frompopular cul-
ture news outlets). It has been the subject of vigorous debate
among researchers owing to its profound legal and clinical implica-
tions (for review, see Loftus 1997a). Experts in the field have even
disagreed about how to define falsememory,with some supporting
a broad definition that includes distortion of existing memories
due to a failure of source monitoring or to the introduction of mis-
information, while others feel strongly that the term should be re-
served to describe situations in which a person has come to believe
that they remember an entire event that never happened (for an
excellent review of this debate, see Wade et al. 2007). According
to Wade et al. (2007), a review of the false memory literature sug-
gests that the more inclusive conceptualization better reflects the
tenor of the field of over the past two decades. Here, we propose
that there is ample evidence of (something akin to) false memory
in nonhuman animals, provided that false memory is broadly
defined. Just as infantile amnesia, which was long considered
a uniquely human phenomenon, has been shown in research
with animals to be a fundamental psychobiological outcome
(Campbell and Campbell 1962), we believe that false memory is
the result of basic memory processes present in lower animals.
Moreover, we consider the relevance of false memory in nonhu-
man animals to the ongoing debates in the human false memory
literature and speculate about potential clinical implications.

A case for episodic memory in nonhuman animals:

a necessary condition for false memory

For many decades psychologists and neuroscientists assumed that
lower animals lacked the capacity for episodic memory, which is
the conscious recollection of personally experienced events, in-
cluding “what, where, and when” details and requiring the capac-
ities of “self-concept, autonoetic awareness/consciousness, and the
ability to subjectively sense time” (Dere et al. 2006). While it is ad-
mittedly difficult—perhaps impossible—to produce evidence of
autonoetic consciousness or self-awareness in nonhuman animals
(one cannot ask a rat if it remembers personally experiencing a par-
ticular episode) we might be wise to follow the advice of Basile
(2015) who noted that while “we cannot test the subjective feeling

of pastness in honhuman animals … we must identify similarities
and differences by focusing on those characteristics of episodic
memory that are objectively testable.” In that regard, he argues,
“we have made great progress” (Basile 2015, p. 2). We agree. In re-
cent years, a convergence of behavioral and neurophysiological ev-
idence suggests that lower animals do indeed create episodic
memories (for review, see Dere et al. 2006) and that the hippocam-
pus is critically involved in episodic recollection (Fortin et al.
2004). Although a detailed description of myriad studies support-
ing such a view is beyond the scope of this paper, several brief ex-
amples are illustrative and importantly lay the groundwork for the
possibility that nonhuman animals create false memories, which
are certainly episodic in nature.

An early study with Scrub Jays provided evidence of nonhu-
man animals’ ability to remember “what, when, and where”
(Clayton and Dickinson 1999). In their study, Clayton and
Dickinson (1999) reported that Scrub Jays could accurately locate
worms and nuts that they had hidden previously. As worms were
their preferred food, they were located and consumed first when
the retention interval was relatively short. However, with longer
intervals, and having learned that worms deteriorate over time
(and were acceptable but now less preferred), the Jays chose to re-
trieve the nuts before the worms.

In amore recent study with rats, Babb and Crystal (2005) were
able to show that with extensive training, rats formed a what,
where, and when memory for the location of a highly preferred
food reward (a chocolate-flavored pellet) in a radial maze. In that
study, rats received a single “forced choice” sample trial and a sin-
gle test trial per day. During the daily sample trial, four randomly
chosen arms of an eight-arm radial maze were open and one of
those arms was baited with a chocolate pellet while the other three
were baited with a standard food pellet (nonbaited arms were
closed). During the subsequent “free-choice” test trial, which oc-
curred either 30 min or 4 h after the training trial, all eight arms
were open. On days when the training-to-test delay interval was
30min, only the four previously closed (nonbaited) arms provided
food (standard pellets). On dayswhen the delay interval was 4 h, in
addition to standard pellets being available in the four previously
unbaited arms, a chocolate pellet was available in the same arm
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that had been baited with the chocolate reward during that day’s
forced-choice trial. Results showed that the rats visited the choco-
late arm significantly more frequently when tested after a long
retention interval than after a short interval. In a second phase
of the experiment, the incentive value of the chocolate reward
was degraded by pairing it with LiCl in a taste-aversion paradigm.
Following taste aversion conditioning, rats significantly reduced
revisits to the chocolate location during long-delay tests. Accord-
ing to Babb and Crystal (2005), “Because chocolate revisits de-
clined after LiCl treatment, in conditions that controlled the
level of relative familiarity, knowledge of what, when, and where
is a single parsimonious interpretation for the selective revisits to
chocolate before LiCl… and the decline in visits to chocolate after
LiCl.” That rats were able to apply new information (chocolate
leads to illness) to an old memory (what, where, and when choco-
late is available) tomodify their ongoing behavior (stop visiting the
chocolate arm after taste aversion training) suggests that they were
able to use their memories flexibly, a hallmark of episodic memory
in humans.

In order to determine if pigeons were capable of something
like episodic memory and to avoid the potential problem of rule
learning, Zentall et al. (2001) used a strategy in which birds were
“asked” if they knewwhat response they had just made. In the first
of two experiments, birds were initially trained on a discrimination
task that involved them responding to one color after making a
peck and to a different color after not pecking, as a way of indicat-
ing what they had done. Subsequently, the pigeons received dis-
criminated autoshaping, a form of Pavlovian conditioning.
Presentation of one stimulus (e.g., vertical line) was followed by
food and a different stimulus (horizontal line) by no food. In this
preparation pigeons typically come to peck at the vertical line
even though no response contingency is in effect. Once the differ-
ential performance was established, a test was introduced in which
the two color stimuli were presented after pigeons had either been
pecking or not. By choosing the correct color the birds indicated
with a reasonable degree of accuracy what they had done last.

A second experiment took advantage of the finding that pi-
geons tend to peck at a lighted key but not at a dark one, so no
training was involved to establish the behavior of interest. After
one or the other of the types of key presentations, the birds were
“queried” about their last behavior, and their correct choice of col-
or stimuli indicated accurate recall of whether or not they had
pecked (Zentall et al. 2001). These and similar demonstrations of
episodic memory in lower animals are important since false mem-
ories occur in relation to episodic memories.

False memory takes various forms

Source confusion, stimulus generalization, and context

forgetting
An important and common form of false memory in humans is
source confusion, whereby the target information, but not the
source from which it came, is correctly recalled (see Mitchell and
Johnson 2009 for an extensive review of the literature, including
the likely brain mechanisms involved; for an analysis of the vari-
ables contributing to source confusionwithin a source monitoring
framework, see Johnson et al. 1993). An everyday example is recall-
ing a news item but incorrectly recalling that it came from the
newspaper, when, in fact, you read about it on the internet. A clas-
sic empirical example is provided by a study in which college stu-
dents were presented with a series of facial photographs in one of
two different rooms.When tested 2 d later, students showedhighly
accurate recognition for the faces but poor recall for the source,
that is, the room (Brown et al. 1977). Similarly, in a study by
Schacter et al. (1984), one of two women presented information

to college student participants. Conditional on recalling the target
information, students were asked to identify which of the women
was the correct source. Source confusion was common in that
study, andwas contrastedwith that of amnesia patients, who often
attributed the information to an external source such as a TV pro-
gram or newspaper report, an outcome Schacter labeled source
amnesia.

Early evidence of source confusion can be seen in the experi-
mental work on stimulus generalization in both human and non-
human animals. Stimulus generalization is the tendency to
respond to stimuli similar, but not identical, to stimuli that predict
an event or outcome. Avery famous example from the human con-
ditioning literature is provided by Watson and Rayner’s subject,
Little Albert, who demonstrated generalized fear to objects such
as awhite rabbit and a SantaClausmask after aversive conditioning
with a white rat (Watson and Rayner 1920). An early example with
pigeons demonstrated that following reinforcement for pecking a
580 nm lighted disk, pigeons also pecked 570 and 590 nm wave-
lengths with high frequency (Guttman and Kalish 1956). While
the basic phenomenon of stimulus generalization is widely ac-
knowledged, the finding that generalization tends to increase as
a function of the training to testing interval is less well known.
This “flattening of the generalization gradient,” was first reported
by Perkins and Weyant (1958) and was investigated further in an
operant conditioning paradigm by Thomas and Lopez (1962)
and Thomas and Burr (1969). Their findings demonstrated a loss
of precision of memory for the specific cues associated with an
event, resulting in an increase in “false positives” over time.
Those false positives, or the tendency to increasingly respond to
nonreinforced stimuli as though they were the trained stimulus,
bear a striking resemblance to other misattribution errors, such
as source confusion, which also increase as the delay between
learning and recall increases (Schacter et al. 1984).

A related phenomenon frequently reported in the animal lit-
erature and more directly analogous to source confusion is the im-
pairment of memory accuracy for contextual cues, which has
likewise been shown to increase over a retention interval (McAllis-
ter and McAllister 1963; Gisquet-Verrier and Alexinsky 1986; for
reviews, see Riccio et al. 1984; Jasnow et al. 2012; Pollack et al.
2018). Consider an early study on memory for the context in
which passive avoidance conditioning occurred. Rats were trained
in one distinctive context (A) and were later tested in either the
same or a neutral context (B). If the retention interval was short
(1 d), rats avoided well only in the original context. That is, they
showed what is often called the context change (or shift) effect.
However, other groups tested after a long interval (2 wk) showed
substantial levels of avoidance in context B as well as A (Zhou
and Riccio 1996). Thus, the two contexts had become functionally
interchangeable or indistinguishable, and the rats acted as if the
neutral context was, in fact, the training context. This finding
has been attributed to the “forgetting of stimulus attributes” or
“loss of memory precision” for the context (i.e., source) in which
the learning took place. In otherwords, thesefindings demonstrate
that the “what,” but not the “where” is well retained at longer de-
lays, just as in human source forgetting.

Such a finding is not an outlier. For example, Biedenkapp and
Rudy (2007) gave rats footshock in one context and tested fear ei-
ther in that context or a different one after one of several delays.
Rats showed little fear in the neutral context at the short (1 d) in-
terval but substantially increased fear after longer retention inter-
vals (7 or 15 d). Wiltgen and Silva (2007) used mice in a fear
conditioning paradigm and tested after various retention intervals
(1, 14, 28, or 36 d). Freezing, the measure of fear, increased in the
novel context as a function of the delay interval. Impaired contex-
tual memory for hedonically positive events has also been found.
Using a food-preference conditioning paradigm, Winocur et al.
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(2007) found that conditioning was disrupted by a change in con-
text after 1 d. However, the learned response was expressed in the
neutral context following an 8 d interval. Importantly, in all of the
cases above the animals did not forget the target response (fear;
food preference), but rather their memory impairment was for
the situation (source) in which the event occurred. Thus, rodents,
like humans, failed to remember the source of their particular expe-
rience. Several years ago, Jasnow et al. (2012) noted that this effect
was akin to “false memory” in humans, as rats behaved as if a neu-
tral context were now the source of their fear. Consistent with this
interpretation, a recent study by Bae et al. (2015) reported a series
of findings demonstrating what they described as “false context
fear memory in rats.” In Experiment 1, the authors found that
when rats were preexposed to a distinctive context (A) and were
shocked 24 h later in a different context (B) they froze as much
in context A as they did in context B during a test the following
day. On the other hand, rats that had been preexposed to a control
environment (context C) on day one froze significantly more in
context B than in (the novel context) A. The authors interpreted
their findings as evidence that a false association had been formed
between the preexposed context and the aversive shock. In other
words, the animals had formed a false memory of having been
shocked in A, causing them to show fear in a context that had nev-
er been paired with an aversive stimulus. Subsequent experiments
ruled out the possibility that greater fear to the preexposed context
than to the novel context was the result of “better retrieval of the
conditioned B context by the pre-exposed A context” (Experiment
2; p. 521) and demonstrated that the preexposed and shocked con-
texts must be similar for a false memory to occur (Experiment 3).

Although the neurobiological mechanisms underlying this
form of memory impairment are neither within our purview nor
fully understood at this point, we would note that research has
begun to address the issue (e.g., Cullen et al. 2014, 2015; Asok
et al. 2019). Interestingly, but at a less molecular level, a number
of studies in humans have attempted to determine the specific re-
gions of the brain that are involved in source memory (for review,
see Mitchell and Johnson 2009).

Sex differences in source memory: similarities in human

and nonhuman animals
Though there is increased recognition of the importance of sex/
gender differences in behavioral phenomena generally (see
Cahill 2006 for extensive review) little attention seems to have
been given to the variable of gender where source memory is con-
cerned. In one of the few published studies comparing false mem-
ory in men and women, Dewhurst et al. (2012) employed the
Deese–Roediger–McDermott (DRM) paradigm, having men and
women study lists of related words that were either neutral (e.g.,
bed, tired, slumber) or negatively valenced (e.g., wicked, devil, sa-
tan) and then immediately recall as many words from the list as
possible. This paradigm often results in the false recall of “critical
lures,”words that are thematically related butwere not on the stud-
ied list. Their results showed that false recall of critical lures was
higher in women, but only for negatively valenced lists (there
was no gender difference for neutral lists). Although not a direct
test of source memory, false memory generation in the DRM para-
digm is thought to be due, at least in part, to a failure of source
monitoring (mistaking the critical lure as having been in the orig-
inal list rather than a self-generated associate during either encod-
ing or recall; Gallo and Roediger 2002). A recent study in rats found
a similar sex differences with respect to falsememory for the source
of emotionally related cues. Lynch et al. (2013) gave male and fe-
male rats fear conditioning in a distinctive context. When tested
at a 1 d interval, both sexes showed more fear in the training con-
text than the neutral (untrained) context, indicating that the two

contexts were perceptually discriminable. To avoid the potential
complications of repeated testing (e.g., Asok et al. 2019) separate
groups were tested after various retention intervals. At the longer
intervals, female rats responded fearfully in a neutral context
much as they did in the training context. In contrast,males contin-
ued to discriminate between the two contexts at the time points
where the female rats were no longer responding differentially.
Thus, in both humans and rats, under some conditions females
are more likely than males to create false memories resulting (at
least in part) from source confusion. This false memory effect
seems largely dependent on estrogen, as ovariectomized female
rats resulted in contextual memory similar to males (Lynch et al.
2014). Several subsequent analytic experiments elaborated on
this outcome by identifying the role of specific estrogen receptors
in rats (Lynch et al. 2016). A potentially important implication of
this more rapid failure of memory for the source of a painful or
traumatic event in females is that it may lead to greater generaliza-
tion of fear, contributing to the higher incidence of posttraumatic
stress disorder (PTSD) and other anxiety disorders in women (e.g.,
Jasnow et al. 2017).

The misinformation effect and implanted memories
Moving beyond false memory that occurs due to the forgetting of
features of the original episode, a number of important studies
have demonstrated thatmemories can be “implanted” in humans.
Beginning in the early 1970s with the seminal work of Elizabeth
Loftus and others and continuing today, many laboratories using
myriad methodologies have reported that a significant proportion
of participants will come to believe that they have amemory for an
experience that they have not had (Loftus 1997b, 2004; for review,
see Laney and Loftus 2013). For example, in one early study, some
adults reported remembering having been lost in a shopping mall
when they were 5 yr old—an episode that they had not, in fact, ex-
perienced (Loftus and Pickrell 1995). In another study, adults were
led to remember spilling a punchbowl at a wedding (Hyman et al.
1995). Lyndsay et al. (2004) took advantage of an irrelevant photo-
graph of an adult’s grade school classmates to facilitate implanting
the falsememory that as afirst grader he/she had put “slime” in the
teacher’s desk. In another study, college students who watched a
video were later forced to confabulate an event that did not occur,
and for some of them the confabulation later became a false
memory (Zaragoza et al. 2001). The literature on implanted false
memory has become extensive, and Loftus (2005) and Zaragoza
et al. (2019) have provided convenient reviews.

While it is difficult to imagine an adaptation of studies such as
those reviewed above for use in animals, a slightly modified ver-
sion, known as the misinformation paradigm, in which new or
misleading information is implanted into an existing memory
has been investigated in nonhuman animals. In human studies
of the misinformation effect, people are exposed to false informa-
tion after witnessing a complex event (such as a crime or an auto-
mobile accident) but before being asked to recall the details of the
event. Numerous studies have shown that this often leads to incor-
poration of themisinformation into the originalmemory. A classic
study by Loftus (1977) provides a compelling example. In her
study, some participants who viewed an automobile accident in-
volving a green car were later asked misleading questions that de-
scribed the car as blue. When later asked to pick the color of the
car from a color wheel, participants who had been exposed to
the misleading color information were more likely to pick a color
thatwas “blue-green” than participantswhohad not been exposed
to the misleading color information.

A study by Boller et al. (1990) demonstrated something akin
to the misinformation effect in human infants, a population per-
haps more like nonhuman animals than human adults in regards
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tomemory. In their study, six-month-old infants learned to kick to
activate a mobile suspended above their crib in the presence of a
distinctive crib liner. If the liner surrounding the crib was changed
at testing 1 d later, responding was impaired (i.e., the context shift
effect was obtained). However, if the infants were briefly exposed
immediately after training to the liner that would serve as the
test context, retention was substantially improved. Presumably,
the false memory for context was established because the original
memory representation was still in an active state, allowing the
original memory to become reencoded by mere exposure to a con-
text not present at learning. As the authors noted, this recoding of
contextual information is not unlike the concept of false memory
described in the work of Loftus and others.

Can a similar feat be achieved in nonhuman animals?
Although research is sparse compared to the human literature,
we believe that the answer is, yes. In an intriguing study using a de-
layed matching to sample task (DMTS), Harper and Garry (2000)
demonstrated a type of misinformation effect in pigeons. Their
procedure was designed along the general lines of a classic study
by McCloskey and Zaragoza (1985). In that research, humans saw
a video that was followed by a text containingmisleading informa-
tion about an object in the episode. The critical manipulation was
in the type of test given.McCloskey and Zaragoza compared the ac-
curacy of subjects who did or did not (“modified test”) have the
misleading object among the choices. As those in the modified
test condition did not show impairedmemory for the item, the au-
thors concluded that the misinformation effect was likely attribut-
able to subjects choosing the misleading stimulus that was
typically included as one of the items in the test rather than to
the loss ofmemory for the original information. To explorewheth-
er postevent information also biases accuracy in pigeons, Harper
and Garry used a two-choice procedure in the DMTS. Following
the presentation of the target cue (e.g., red) the pigeons received
a postevent stimulus that was consistent with the choice option
(red), inconsistent (e.g., green), or neutral (e.g., yellow when the
option was red or green). The test choice might then be red vs.
green in this set of conditions. The test occurred after one of several
delays and the postevent cuewas presented either at the start or the
end of the delay. The basic outcome was that subjects erroneously
chose the incorrect (misleading) stimulusmore often in the incon-
sistent condition than in the other two conditions. However, the
effect was only obtained when the manipulation was introduced
at the end of the retention interval. The finding was replicated in
a second experiment in which three cues were initially presented
but only onewas later tested for recognition. The intent of thisma-
nipulation was to reduce the explicit role of the cue in order to
make the procedure more like human studies where a variety of
cues co-occur. Thus, as in studies with humans, the presentation
of an incorrect posttarget cue shortly before testing biased the
choices toward that cue.

A more recent study by Briggs et al. (2007) suggested that a
false memory for contextual fear conditioning can be established
in rats. That study took advantage of the context shift effect that
is typically obtainedwhen testing occurs 1 d after training in a neu-
tral context. In their study, a group of rats that received a single fear
conditioning trial in context A was immediately removed and
placed in context B for several minutes. When tested in context
B the following day, the rats showed substantial fear, unlike a con-
trol group that had not been exposed to context B. To rule out the
possibility that the transfer of fear to the neutral context was sim-
ply related to experience with context B, other groups were includ-
ed that also received exposure to B. However, taking advantage of
the evidence that memory representations diminish over time, as
has been well established in research on retrograde amnesia, the
exposure in those groups occurred after various delays. As would
be expected from the amnesia literature, the strength of the “im-

planted” fear memory varied as an inverse function of the training
to exposure delay interval: At the longest interval, there was no
false memory for the neutral context. Using similar procedures, a
related experiment showed the same time-dependent transfer of
contextual source information for an old memory that was reacti-
vated by exposure to a training cue prior to exposure to the neutral
test context (B). Moreover, a subsequent experiment confirmed
that the effect was specific to the exposure context, as placing
rats in context C after reactivation did not result in a false memory
of fear for the test context (B) (Briggs and Riccio 2008).

In contrast with the strategy of exposing rats to a novel con-
text following conditioning to transfer the memory to untrained
cues, a study by Rudy and O’Reilly (2001) provided a different ap-
proach to show that learning can be transferred to a context not
present at the training. An important aspect of the design took ad-
vantage of the “immediate shock effect” demonstrated in a series of
studies by Fanselow (1986, 1990), which showed that rats receiving
a shock immediately after being placed in a context failed to ac-
quire fear to the context, unlike rats given a shock after a brief de-
lay. Presumably, rats were not able to form a representation of the
context in the immediate shock condition, precluding condition-
ing. As part of a series of experiments demonstrating conjunctive
memory representations, Rudy and O’Reilly (2001) repeatedly
transported rats to a particular context (A) in a distinctive bucket.
At the time of conditioning, the rats were again transported in
the bucket and placed in a new context (B) where they received
an immediate shock and were removed. Consistent with the “im-
mediate shock effect,” the rats showed no fear to context (B) in
which they had received the immediate shock. However, they
did display fear to context A, presumably because the transport ve-
hicle had evoked amemory representation of that set of cues. Thus,
a false memory was established: fear was not associated with the
training cues but with the memory of cues not physically present.

A very different approach to inducing false memory has been
provided using sophisticated neuroscientific techniques in the
Tonegawa laboratories at MIT. A subset of hippocampal cells of
rats that had been labeled during activation in one context (A)
were later optogenetically activated while shocks were given in a
different context (B).When tested later the rats showed fear in con-
text A even though shocks had never been administered in that
context (Ramirez et al. 2013). Thus, a false memory was “implant-
ed” in an otherwise harmless or neutral context.

Implications and applications

Alleviating impairment
Taken together, the aforementioned studies suggest that nonhu-
man animals create false memories that affect their behavior.
One might fairly ask, of what consequence is that conclusion?
One important feature of animal models of phenomena is that
they permit exploration not only of the conditions producing an
outcome, such as the misinformation effect or false memory, but
also ofmanipulations thatmay serve to prevent or alleviate the im-
pairment. Narrowing the range of cues that can elicit an anxiety at-
tack would be of value in many situations. One approach to the
problem is suggested by the finding that, in rats, brief reexposure
to the original context can reinstate the precision of source mem-
ory. For example, rats that failed to distinguish a novel context
from the source of fear training after a delay interval showed
much less fear in the novel context after a brief exposure to the
original context (Zhou and Riccio 1994). However, the recovery
of memory precision in that study was relatively brief, lasting for
less than an hour. Reinstatement of memory for a source that
was more enduring was found in a study by Wiltgen and Silva
(2007). Following a 35 d retention interval to allow forgetting of
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the context, mice were given a 1-min reminder of the training con-
text. When tested 24 h later the mice showed recovery of memory
precision relative to those not given the reminder. In an extensive
series of experiments with rats, Rosas and Bouton (1997) showed
that a context shift shortly after preexposure to a discrete cue
reduced the latent inhibition effect but that latent inhibition re-
turned when testing (acquisition) in the neutral context was given
28 d following preexposure. However, in the latter case, the con-
text shift effect was reinstated by a series of reminder sessions to
the original context that ended 24 h before testing. In a broader
sense, reminder treatmentsmight be of value in a clinical therapeu-
tic setting with patients exhibiting generalized fear related to a pri-
or trauma and this could be especially important for female
patients, given the findings that they may be more susceptible to
creating negatively valenced false memories and may generalize
fearmemories to a broader array of stimulus conditions thanmales
(Dewhurst et al. 2012; Lynch et al. 2013, respectively).

Relevance to ongoing debates in the false memory

literature
That laboratory animals, whose learning histories and experiences
are fully known and controlled, also create false memories may
help alleviate the long-standing concern expressed by some critics
that human falsememory studiesmay simply have been extracting
true autobiographical memories rather than implanting false ones
(for review, see Loftus 2004). Although false memory researchers
went to great lengths to ensure that the memories they attempted
to implant were highly unlikely to have been experienced by their
participants (see Braun et al. 2002) lingering doubts remained, and
that possibility could never be entirely ruled out. An advantage of
false memories in lower animals is that they cannot be explained
by such a mechanism.

Another advantage of using animal models to study false
memory relates to the empirical testing of the plausibility of im-
planting false trauma memories, which is complicated by ethical
considerations in research with human participants. Based on
the copious literature demonstrating the relative ease of implant-
ing false memories in human research participants, Loftus and
others have expressed concern that psychotherapeutic techniques
that ask patients to “guess,” “tell a story,” or “imagine” sexual
abuse or other traumatic experiences to help them “regain access”
to repressed memories might contribute to the creation of false
trauma memories (for review, see Loftus 1993). Although Loftus
has provided compelling anecdotal evidence that false abusemem-
ories can be implanted due to suggestions by police or therapists
(for a particularly fascinating example, see Loftus 1993, in which
she recounts the story of a man who confessed to a crime that
was intentionally implanted by a psychologist working for the
prosecution), and there are experimental studies in humans show-
ing that memory for stressful childhood events can be implanted
in college-aged adults (e.g., Porter et al. 1999), experimental work
in animals could further elucidate this likelihood and would
have the advantage of not being complicated by alternative expla-
nations, such as demand characteristics or the possibility that the
participant had actually experienced the “implanted” trauma.

Conclusion

In this review, we have suggested that at least some of the phenom-
ena associated with false memories in humans can be produced in
rodents and other lower animals. We propose that animal models
can provide a means to investigate further some of the intriguing
characteristics of “false memory” and help elucidate those charac-
teristics that differentiate them from real memories (perhaps at the
molecular, as well as the behavioral level). Moreover, the use of an-

imal models may help address some of the criticisms of earlier hu-
man experimental work on false memories and permit the
exploration of interventions aimed at reducing false memories,
which may, in part contribute to some types of pathology.
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