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Objective: There is considerable controversy about delayed recall of childhood abuse. Some
authors have claimed that there is a “false memory syndrome,” in which therapists suggest to
patients events that never actually occurred. These authors point to findings that suggest that
memiory traces are susceptible to modification. The purpose of this paper is to review the
literature on the potential vulnerability of memory traces to modification and on the effects
of stress on the neurobiology of memory. Method: The authors review findings on mecha-
nisms involved in normal memory function, effects of stress on memory in normal persons,
children’s memory of stressful events, and alterations of memory function it psychiatric dis-
orders. The effects of stress on specific brain regions and brain chemistry are also examined.
Results; Neuropeptides and neurotransmitters released during stress can modulate memory
function, acting at the level of the hippocampus, amygdala, and other brain regions involved
in memory. Such release may interfere with the laying down of memory traces for incidents
of childbood abuse. Also, childhood abuse may result in long-term alterations in the function
of these neuromodulators. Conclusions: John Nemiah pointed out several years ago that al-
terations in memory in the form of dissociative amnesia are an important part of exposure to
traumatic stressors, such as childhood abuse. The studies reviewed here show that extreme
stress has long-term effects on memory. These findings may provide a model for understanding
the mechanisms involved in dissociative amnesia, as well as a rationale for phenomena such

as delayed recall of childhood abuse.

R ecently there has been considerable controversy
about the validity of memories of childhood
abuse {1-3). Some individuals have reported delayed
recall of forgotten abuse that occurred during child-
hood, many vears earlier. These reports of delaved re-
call of abuse have been challenged on a number of
tronts, and in some cases individuals have retracted
their allegations. Some authors claim that psycho-
therapists practicing “recovered memory therapy”
created false memories of abuse through leading ques-
tions or excessive insisting {2, 4). These therapists re-
portedly believe that psychopathology is refated to
childhood trauma and that the goal of therapy is to
help patients remember incidents of previously forgot-
ten abuse from childhood.
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The fact that many individuals forger episodes of
childhood abuse is well established. As many as 38% of
trauma victims who experienced abuse severe enough
to result in a visit to a hospital emergency room had no
memorv of the event 20 or more vears later (1, 2). At
issue is the meaning of these findings. Some investiga-
tors have explained the loss of memory of abuse as sec-
ondary to “repression” or dissociative amnesia. They
maintain that memories of abuse may not be available
to consciousness for many vears, or perhaps even for
the individual’s lifetime, although they are present in
the mind (3). The opposite viewpoint holds that the loss
of memories of abuse is a process of “normal forget-
ting” (4). These authors argue that there is a popular
misconception that forgotten memories exist some-
where in the brain and are only awaiting the proper
stimulus or means to bring them to consciousness (3).
Whether there are special mechanisms involved in the
loss of memory of episodes of extreme childhood abuse
in traumarized patients that are not operative in the
normal population is currently not known (6, 7).

Understanding the nature of dissociative amnesia is
important in answering this question. In dissociative
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amnesia, which can be associared with exposure to psy-
chological trauma, information is not available to con-
scious awareness for an extended period of time, al-
though it may have an influence on behavior. John
Nemiah has long been interested in dissociative amne-
sia and the role that other cognitive factors, not avail-
able to conscious awareness, play in behavior. The de-
lineation of these factors has recently become an
important area for research in cognitive psychology, af-
ter a long period of neglect following Freud’s early im-
pact on the field of psychiatry (8, 9). In 1989 John
Nemiah (10) and others (11, 12) drew attention to the
important contribution that Janet made to psychiatry
at the turn of the century in describing the splitting of
consciousness that occurs in response to traumatic
stress. Janet described a constellation of symptoms that
we now categorize as being a part of posttraumatic
stress disorder (PTSD) and the dissociative disorders.
Empirical studies have since demonstrated that an in-
crease in the dissociative symptom of amnesia, defined
as gaps in memory not explained by ordinary forgetful-
ness, is associated with PTSD (13).

Findings from neurobiological studies of memory
may provide insight into the nature of dissociative am-
nesia and delayed recall of childhood abuse in PTSD.
Whart is known about the neurobiology of memory
supports the idea that special mechanisms may be op-
erative in recall of traumatic events, such as childhood
abuse. In animal studies, traumatic stress has been
shown to cause long-term changes in brain regions in-
volved in memory. Neuromodulators released during
stress have both strengthening and diminishing effects
on memory traces, depending on the dose and the par-
ticular type of neuromodulator. Changes in brain re-
gions involved in memory may underlie many of the
symptoms of stress-related psychiatric disorders, in-
cluding symptoms of amnesia (13, 14). In summary,
there are a variety of reasons to believe that memories
of abuse in traumatized patients might be different
from normal memories. This paper will review the con-
troversy surrounding the validity of childhood memo-
ries of abuse, asking whether special memory mecha-
nisms, such as dissociative amnesia, may be operative
in patients with stress-related disorders secondary to
childhood abuse and whether these mechanisms can be
explained from the standpoint of the neurobiology of
memory. This approach may shed some light on the
controversy surrounding the so-called “false memory
syndrome.”

MECHANISMS OF NORMAL MEMORY FUNCTION

In order to appreciate the issues involved in this con-
troversy, it Is Important to review mechanisms in nor-
mal memory function. Memory formation involves en-
coding, consolidation, storage, and retrieval. Encoding
is the initial laying down of the memory trace. Consoli-
dation refers to the process, which can occur over sev-
eral weeks or more, of establishing the permanence of

a memory trace, during which time the memory trace is
susceptible to modification (15, 16). Storage involves
the keeping of the memory trace over time. Retrieval is
the process of bringing out a memory from storage into
consciousness. The memorability of an event increases
when that event is related to preexisting knowledge, is
relevant to existing beliefs or expectations, and/or is re-
lated to other events at the time of encoding. Memory
retrieval is enhanced by cues that are similar to the in-
formation supplied at the time of encoding. In addition,
the memorability of an event increases when the event
is relevant to expectations and beliefs abour the event
(17). In addition, stressful events are often more memo-
rable than ordinary daily life events.

Memory traces that are available for immediate and
conscious recall are known as “explicit” or “declara-
tive” (18). Explicit memory includes free recall of facts
and lists, as well as working memory, which is the abil-
ity to store information in a visual or verbal buffer
while performing a particular operation utilizing that
information. Types of memories not available for con-
scious recall are known as “implicit” memories (8, 9).
Implicit memory can be demonstrated through a par-
ticular task or skill in which the knowledge is embed-
ded. Memories of the emotions associated with an event
are another type of implicit memory, which may not be
available for conscious recall in the same way as explicit
memories. These types of emotional memories can be
studied in the laboratory by using the paradigm of con-
ditioned fear. The conditioned fear paradigm involves
pairing a tone or a light (the conditioned stimulus) with
an electric shock (the unconditioned stimulus). With re-
peated trials, the conditioned stimulus alone will be
able to evoke responses, such as an increase in startle
amplitude, that were previously elicited only by the un-
conditioned stimulus. This model measures a type of
emotional memory that is embedded in the conditioned
response and is not available for conscious recall. Ex-
plicit memory is not fully developed in very young chil-
dren, which suggests that memories from early in devel-
opment are exclusively of the implicit type. Memories
of extreme trauma may be stored in an implicit frame-
work, as is suggested by the animal model of condi-
tioned fear. These types of emotional memories may be
available for conscious recall only during the experienc-
ing of particular affective states. For these reasons, the
mechanisms involved in these types of emotional mem-
ory may be of particular relevance to the recall of child-
hood abuse.

STOP SIGNS AND YIELD SIGNS: HOW MUCH
INTEGRITY DO OUR MEMORIES HAVE?

Recently there has been considerable interest in the
potential vulnerability of memory traces to modifica-
tion after the original laying down of the memory trace.
A number of studies have investigated the effects of mis-
leading information on recall. For instance, using the
verb “smashed” as opposed to the verb “hit” results in
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higher estimates of speed of automobiles bv subjects
who have viewed a film of an automobile accident, as
well as an increase in the number of subjects who incor-
rectly endorse the statement that broken glass was as-
sociated with the accident (19). In a well-known study
(20} subjects were shown a series of slides that told a
story involving a stop sign. These slides were followed
by the reading of a similar verbal narrative in which the
reference to the stop sign was replaced by a reference to
a vield sign. When subjects were tested on recall of ma-
terial related to the slides they were more likely to (in-
correctly) report having seen a yield sign than subjects
who did not receive the misleading information. Ad-
ministration of a memory task in which phrases associ-
ated with a word such as “bed” were read off (“sleep,”
“rest,” “awake") resulted in the false recall of the word
“bed.” even though the word was never administered
(21). Memory can also involve a shift in recall toward
facts that fit one’s expectations. For example, after
hearing a story in which the Six Million Dollar Man
was said to be too weak to carry a can of paint, children
tested 3 weeks later had a shift in their memory toward
recall that was more congruous with their pretesting
knowledge (22). In summary, several studies have
shown that events after the laying down of the memory
trace, such as provision of misleading information, are
associated with alterations in recall. This has led to the
conclusion by some authors that misleading informa-
tion “overwrites,” or replaces, the original memory
trace (23).

Other authors have argued against the overwriting
hypothesis. They point out that if subjects do not re-
member the original information, they may make a
guess based on their recall of the misleading informa-
tion. This would mean that their likelihood of getting
the correct answer is less than that due to chance alone.
In one study (24) subjects viewed slides that included a
hammer, were then given misleading verbal informa-
tion involving a screwdriver, and afterward were given
a forced-choice test to identify what they had seen in
the slides by choosing between a hammer and an item
to which they had previously not been exposed (a
wrench). The authors argued that if there is a true over-
writing phenomenon related to misleading verbal mate-
rial, then subjects exposed to misleading information
should have poorer recall than subjects who have not
been previously exposed to such information. In facr,
there was no decrement in recall in the subjects for
whom the misleading item was not one of the possible
choices in the forced-choice test of recall. These findings
argue against the overwriting hypothesis and in favor
of other explanations for the effects of misleading infor-
mation on recall, such as “source amnesia,” or the for-
getting of the location where the original memory was
encoded. This possibility was examined in another
study (25) by testing subjects for the source of their
memories, as well as for the recalled item. There was no
difference in recall between the subjects who had been
exposed to misleading information and the control sub-
jects (although see reference 26). On the basis of these
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studies, there is not sufficient evidence to conclude that
suggestive information can result in the rewriting of
memory (27, 28). There is not clear evidence in support
of or against the idea that misleading information af-
fects memory recall, and one author has concluded that
the issue “may never be settled™ (26).

These studies, however, may not be relevant to the cur-
rent controversy surrounding delaved recall of incidents
of childhood abuse. They involve assessments of non-
stressful memories in normal individuals. Several lines of
evidence suggest that stressful memories are stored in a
manner that is different from storage of normal memories.
Memories of stressful events are more likely to be stored
as implicit memories and therefore to be less available for
conscious recall. These types of memories may also be
more resistant to permanent forgetting. Amnesia for epi-
sodes of childhood abuse may actually represent implicit
memories of this type that are resistant to permanent for-
getting but that are not available for conscious recall
under normal circumstances.

EFFECTS OF STRESS ON MEMORY IN NORMAL
PERSONS

Some investigators have started to look at recall of
highly stressful (upsetting) events. After President Ken-
nedy’s assassination it was observed that most people
had an enhanced awareness of where they were and
what they were doing at the time they received news of
his death. This led to a hypothesis formulated by Brown
and Kulik (29) that certain events that are surprising
and consequential (emotionally charged), which they
described as “flashbulb memories,” lead to an enhance-
ment of memory of personal circumstances surround-
ing the event. These include such facts as what the per-
son was wearing and doing at the time he or she
received the news. In a study of memories of the attempt
to assassinate President Reagan, stronger emotional re-
actions to hearing the news were associated with a
greater consistency from 1 to 7 months after the event
in memory of the details of personal circumstances at
the time the news was received (30). Some studies of the
explosion on Jan. 28, 1986, of the Challenger space
shurtle (31, 32) but not others (33) showed a relation-
ship between emotional upset at the time the news was
received and ability to recall personal circumstances
several months after the explosion. A relationship of
high emotionality and surprise to vividness of memories
has been found in memories of significant events that
are of personal importance (as opposed to being of na-
tional importance) (34). Differences among study find-
ings in the “flashbulb memory™ literature may be re-
lated to differences in study design, for instance in the
timing of the assessments.

Experimental paradigms have also been used to ex-
amine differences in memory of details regarding stress-
ful and nonstressful situations. Subjects exposed to a
mentally shocking film, in which a voung boy is shot in
the face. had impaired recall of details in the film that
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