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CHAPTER 9

Functional amnesia

Daniel L. Schacter and John F. Kihlstrom
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Introduction

Neuropsychological analyses of memory hévé

- traditionally relied on studies of patients with

organic amnesias that are produced by lesions to
specific brain structures. The general goals of this

research have been to decompose memory into

component processes and systems by documenting
selective patterns of deficit across different kinds
of memory tests, and to make inferences about the
neyral organization of memory on the basis of
such observations. Research concerning organic
amnesias has vielded a rich harvest of empirical
findings and has led to important new insights
about the nature and composition of memory (for
review, see Cermak, 1982; Hirst, 1982; Smith, Ch.
4 of this volume; Schacter, in press; Squire, 1987).

Not all amnesias, however, result from brain
damage. Amnesia may be produced by severe emo-
tional trauma, psychological illness, hypnotic sug-
gestion, or naturally occurring changes in state or
arousal. These kinds of memory impairments are
referred to collectively as functional amnesias.
This chapter is concerned with functional
amnesias, and has two main purposes: {1} to
review data and ideas concerning the various func-
tional amnesias that have been studied, and (2) to
argue that functional amnesias can provide impor-
tant insights into memory which are complemen-
tary to, and no less revealing than, insights gained
from study of organic amnesias.

Before proceeding further, we should clarify
some of the terminology that is used frequently in

the chapter. Functional amnesia will be defined as
memoty loss that is attributable to an instigating
event or process that does not result in damage or
injury to the brain, and produces more forgetting
than would normally occur in the absence of the
instigating event or process. Of course, we
recognize that functional amnesias are no doubt
accompanied by correlated changes in brain state,
and also recognize that it is not always a
straightforward matter to determine what con-
stitutes ‘normal forgetting’ in a particular situa-
tion. The purpose of the foregoing definition is to
distinguish functional amnesia from organic
amnesia on the one hand, and from ‘ordinary’
forgetting on the other.

We also find it useful to distinguish further be-
tween pathological and non-pathological func-

‘tional amnesias. The former refers to cases in

which amnesia is either a diagnostic symptom of
psychopathology, or occurs within the context of a
diagnosable psychological disorder. We will
discuss two main kinds of pathological functional
amnesias, which will be referred to as functional
retrograde amnesia and muitiple personality
amnesia. Non-pathological amnesias, in contrast,
either occur in the course of everyday living or are
induced by psychological procedures {(i.e., hyp-
notic suggestion) in people who are free of any
diagnosable psychopathology. Under this general
rubric we will consider childhood amnesia, sleep
and dream gmnesia, and hypnotic amnesia.

-One further terminological distinction that will
be used frequently merits brief introduction: the
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distinction between explicit and implicit forms of
memory (Graf and Schacter, 1985; Schacter,
1987), Explicit memory refers to conscious recol-
lection of previous experiences and is typically
assessed by standard tests of recall and recogni-
tion, which require intentional retrieval of a prior
experience. Implicit memory, on the other hand,
refers to unintentional retrieval of previous ex-
periences in the performance of tests that do not
make explicit reference to those experiences. Im-
plicit expressions of memory need not involve any
conscious awareness of remembering on the part
of the subject. It is now well established that pa-
tients with organic ammnesia can show robust im-
plicit memory for recent experiences despite
severely impaired explicit memory (for review and
discussion, see Schacter, 1987; Shimamura, 1986;
Squire, 1987; Weiskrantz, 1987). One of the main
points of the present chapter is that the dissocia-
tion between explicit and implicit memory can also
be observed and profitably studied in cases of
functional amnesia.

Pathological functional amnesias
Functional retrograde amnesia

Perhaps the most dramatic and frequently popu-
larized form of memory loss, functional retrograde
amnesia entalils loss of personal identity and large
sectors of one’s personal past. The amnesia is
usually precipitated by a severe emotional or
psychological trauma (Abeles and Schilder, 1935;
Thom and Fenton, 1920), and consists of several
stages. Following the traumatic episode, patients
enter a fugue state during which they may wander
for variable periods of time, ranging from minutes
to months (Abeles and Schilder, 1935; Abse, 1987;
Fisher, 1945; Nemiah, 1979), and are unaware of
any memory loss. The fugue, but not the amnesia,
typically ends when patients are asked questions
about their identity or past which they cannot
answer (Stengel, 1941). Since the fugue is defined
as that period during which patients are unaware
of memory loss, it almost never comes to the atten-
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tion of appropriate professionals until awareness is
achieved, and is therefore virtually impossible to
study while it is occurring. Information about
fugue states is thus necessarily based on retrospec-
tive accounts. Because patients generally remain
ammnesic for the events of the fugue even after its
termination, in most cases such retrospective ac-
counts can only be obtained through hypnosis or
administration of appropriate barbiturates (Abse,
1987; Fisher, 1945). The reader is referred to the
reports of Fisher (Fisher, 1945; Fisher and Joseph,
1949), Geleerd et al. (1936), Luparello {1970) and
Stengel (1941) for careful retrospective analyses of
fugue states. More recent discussions of issues con-
cerning diagnosis of fugue states are provided by
Akhtar and Brenner (1979), Freedman and Kaplan
{1975) and Keller and Shaywitz (1986).

Some patients emerge directly from the fugue in-
to a state of full recovery (Pratt, 1977), whereas
others proceed from the fugue to a second stage
that is characterized by awareness of loss of per-
sonal identity and large sectors of the past. (What
we refer to as the first and second stages of func-
tional retrograde amnesia ¢an be viewed as distinet
clinical entities — fugue and psychogenic amnesia
~— as they are in DSM-III. We do not take excep-
tion to this characterization, and wish only to em-
phasize the coniinuity between the two that exists
in many cases,) The second stage typically lasts for
several days, although durations of weeks and
months have been recorded {Abeles and Schilder,
1935; Akhtar et al., 1981; Christianson and
Nilsson, in press; Kanzer, 1939; Lyon, 1981;
Suarez and Pittluck, 1975). In some cases, the
amnesia clears in response to the appearance of a
relative or to a cue that is related to the emotional
trauma that precipated the amnesia (Abeles and
Schilder, 1935; Christianson and Nilsson, in press;
Jones, 1909; Schacter et al., 1982), whereas in
others hypnotic procedures or sodium amytal
treatment help to alleviate amnesia (e.g., Eisen,
1989; Fisher, 1945; Kaszniak et al., 1988; Kennedy
and Neville, 1957; Sargant and Slater, 1941;
Suarez and Pittluck, 1975). In many cases,
however, recovery of memory and identity is



‘spontaneous’ in the sense that no salient external
cues are present when patients suddenly recover
memory function (Abeles and Schilder, 1935;
Gillespie, 1937, Gudjonsson and Taylor, 1985;
Kanzer, 1939). In the third stage, after patients
have recovered their identity and personal past, the
events of the second stage are accessible to con-
scious recall whereas the events of the first stage
(fugue) are not {Fisher, 1945; Nemiah, 1979; Pratt,
1977). '

Features of functional retrograde amnesia, What
can be said about the characteristics of memory
loss during stage two of functional retrograde
amnesia and the nature of recovery in siage three?
As pointed out by Schacter and Tulving (1982),
surprisingly few studies have analysed the nature
of memory processes during functional retrograde
amnesia. Instead, many investigators have focuss-
ed on issues of psychiatric and clinical concern in-
cluding the psychodynamic functions of amnesia
and its relation to different forms of psycho-
pathology (Berrington et al., 1956; Eisen, 1987;
Geleerd et al., 1945; Keller and Shaywitz, 1986;
Kennedy and Neville, 1957; Stengel, 1941; Wilson
et al., 1950}, the time course of recovery and the
most effective treatment methods {Abeles and
Schilder, 1935; Kennedy and Neville, 1957; Lyon,
1981; Sargant and Slater, 1941; Wilson et al.,
1950), and the nature of the traumatic events that
produce amnesia (Abeles and Schilder, 1935;
Kanzer, 1939; Thom and Fenton, 1920). These
clinical issues will not be considered here, and the
reader is referred to discussions by Akhtar et al.
{1981), Nemiah (1979) and Pratt (1977).

Despite the psychiatric orientation of much of
the literature, several issues directly concerned
with the nature of memory loss during functional
retrograde amnesia have been addressed. Consider
first the extent of patients’ amnesia for their per-
sonal past. Clinical reports suggest that most pa-
tients present with amnesia for their entire per-
sonal past, although some show ‘spotty’ recollec-
tion of particular incidents or autobiographical
facts (Abeles and Schilder, 1935; Jones, 1909;
Wilson et al,, 1950). Thus, for example, Jones
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(1909) studied a patient who could recall nothing
of his personal past except that he had recenily
been aboard a steamboat named ‘Corona’, and
that he had spent a lot of time at sea; Keller and
Shaywitz (1986) described an adolescent male who
knew his age but nothing else about himself; and
Akhtar et al. (1981) reported a case in which the
only item of personal information the patient
could supply was her name. Unfortunately, most
clinical reports — which constitute the bulk of the
literature on functional retrograde amnesia — pro-
vide virtually no information concerning the pro-
cedures used to probe memory, so they are of
limited value when attempting to assess the extent
of amnesia.

Quantitative information on this point has been
provided in a study by Schacter et al. (1982) which
used controlled cueing procedures for exploring
autobiographical memory in a case of dense func-
tional retrograde amnesia, The patient (P.N.) was
a 2l-yr-old man who was admitted to hospital
complaining of excruciating back pains. When
questioned about his identity, P.N. became aware
that he did not remember his name or anything else
about his personal past. The only piece of informa-
tion that he could recall on his own was that he had
once been given the nickname ‘Lumberjack’. The
amnesia had apparently been precipitated by the
death and funeral of P.N.’s grandfather, to whom
he had been extraordinarily close. To investigate
autobiographical recall systematically, Schacter et
al. used a cueing procedure that involved presen-
ting the patient with a word and asking him to
retrieve a specific personal experience related to it
(Crovitz and Schiffman, 1974). P.N. was able to
come Up with episodic memeories in response to 22
of the 24 cues presented, but 86% of them derived
from the four days which intervened between the
onset of amnesia and the test session; these
memories concerned events that had transpired in
the bospital where he was staying during this
period. By contrast, when P.N. was given a similar
cueing task several weeks later, after the amnesia
had cleared, 92% of the retrieved memories
predated the onset of the amnesia. Schacter et al.
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included a second cueing condition in which P.N,
was instructed to iry to retrieve only memories that
predated the onset of the ammnesia. Under these
conditions, the patient was able to come up with
autobiographical episodes in response to 17 of the
24 cues. Several of these memories concerned
isolated childhood experiences, but the majority of
them derived from an extremely happy period of
his life, one year prior to the amnesia, when he
worked for a courier service, This preserved
‘island’ of autobiographical memories was accessi-
ble at a time when P.N, did not know his name,
where he came from, or almost anything else about
his personal past. Significantly, however, the
nickname ‘Lumberjack” ~ which was accessible
from the time that P.N. entered the hospital — had
been given to him when he worked for the courier
service. These observations indicate that cueing
procedures can be useful in uncovering preserved
islands of autoblographical memories, and also
suggest that the accessibility of such memories may
depend on the availability of some sort of identity
information (i.e., a nickname).

A second issue that has received some systematic
investigation concerns whether functional retro-
grade amnesia is restricted to personal,
autobiographical information or whether it also
entails impaired access to general knowledge or
semantic information on the one hand, and well-
learned skills on the other. Some clinical observers
have noted that general knowledge is preserved in
patients with dense amnesia for personal informa-
tion (Akhtar et al., 1981; Jones, 1909; Suarez and
Pittluck, 1975; Wilson et al., 1950), but others
have reported that it is impaired (e.g., Coriat,
1907; Kanzer, 1939). Abeles and Schilder (1935)
noted that some of their patients . . . retained an
adequate fund of general information” (p. 595)
whereas others ‘. . . professed no knowledge at
all’” (p. 595). One again, however, methodological
inadequacies limit the usefulness of such
statements because the empirical basis for them is
unclear,

Several studies are somewhat more informative
with respect to this issue. In the aforementioned
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case study by Schacter et al., P.N, was given a test
in which pictures of famous people from the past
several decades are presented and the patient is re-
quired to identify them (Albert et al, 1979). On this
test, P.N. performed about as well during the
amnesia as he did after it cleared, and performed
similarly to a matched control subiject during both
test sessions. In addition, P.N.’s vocabulary, as
assessed by the Wechsler Adult Intelligence Scale
(WAIS), was identical during and after the
amnesic episode. These data suggest that general
or semantic knowledge was preserved in this case.
Similar observations were reported in the case of a
male patient (M.R.) who became amnesic after
homosexual rape (Kaszniak et al., 1988), M.R. ex-
hibited an impressive spontaneous vocabulary
while experiencing dense amnesia for all personal
information, and performed similarly on the
WAIS-R vocabulary subscale during the amnesia
and after it cleared. Consistent with these findings,
Gudjonsson and Taylor (1985) reported that the
WAIS vocabulary performance of a man who
developed a 20-yr retrograde amnesia for personal
information following a series of stressful events
showed little change during and after the amnesia.
Note, however, that each of the foregoing studies
sampled only a limited range of tests that probe
semantic knowledge. Accordingly, caution must be
exercised when interpreting the apparent preserva-
tion of semantic or general knowledge observed in
these studies, especially in the light of clinical
reports that some functional retrograde amnesia
patients exhibit severe deficits in gaining access to
semantic knowledge (Abeles and Schilder,, 1935;
Kanzer, 1939). These. observations suggest that
functional retrograde amnesia may be a non-
unitary syndrome characterized by a variable pat-
tern of performance across patients.

Most clinical observers concur that previously
acquired skills are preserved during episodes of
functional retrograde amnesia (e.g., Abeles and
Schilder, 1935; Gillespie, 1937, Kanzer, 1939;
Nemiah, 1979). Yet despite this generally accepted
view — or perhaps because of it — we know of no
systematic empirical studies of skill retention or



utilization in patients with functional retrograde
amnesia. It seems clear that careful testing of pa-
tients” ability to execute acquired skills is needed to
provide an empirical foundation for evaluating
this issue.

A related issue that also requires more syste-
matic investigation concerns whether functional
retrograde amnesia is accompanied by generalized
impairments of cogaitive function. Clinical reports
suggest that cognitive deficits may be observed in
some patients and not others (Abeles and Schilder,
1935; Akhtar et al., 1981; Kanzer, 1939; Kennedy
and Neville, 1957; Wilson et al., 1950). Studies
that provide pertinent gquantitative information
have vielded varying results. Schacter et al. (1982)
reported that their patient showed unchanged
WAIS verbal 1Q during (99) and after (98) his
amnesic episode, whereas performance IQ was
substantially lower during the amnesia (107) than
after it (120). Since only three weeks separated the
two test sessions, this latter improvement was at-
tributed partly to practice effects, which are
known to influence WAIS performance tests (e.g.
Lezak, 1983). However, Kaszniak et al. {(1988)
found that their patient showed improvements on
both WAIS-R verbal 1IQ (88 during amnesia, 95
after) and performance IQ (89 during amnesia, 110
after) with a 15-month separation between the two
tests. Similarly, Gudjonsson and Taylor (1985)
reported a 27-point improvement in full-scale
WAIS IQ in a patient who was tested during an
amnesic episode and again eight months later.
These findings suggest some deterioration of in-
tellectual function during the amnesic episode.
More extensive investigation of cognitive function
during functional retrograde amnesia is clearly re-
quired.

An issue of loagstanding concern in the
literature is whether patients with functional
retrograde ammnesia also exhibit some degree of
anterograde amnesia. Several clinical observers
have contended that little or no anterograde
amnesia is observed: patients appear to remember
reasonably well day-to-day events that occur while
they are suffering from retrograde amnesia {e.g.,
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Abeles and Schilder, 1933; Akhtar et al., 1981;
Fisher and Joseph, 1949). By contrast, formal
testing of anterograde function has revealed the ex-
istence of mild-to-moderate deficits on the
Wechsler Memory Scale and laboratory tests of
recall and recognition of recently presented
materials (Gudjonsson and Haward, 1982; Gud-
jonsson and Taylor, 1985; Schacter et al., 1982).
Yet even in these instances, it is not entirely clear
how to interpret the observed anterograde deficits.
For example, the patient studied by Schacter et al.,
P.N., showed significant impairment on the logical
memory and paired-associated subtests of the
Wechsler Memory Scale during amnesia relative to
his performance several weeks later in a normal
state, However, this patient showed excellent recall
of day-to-day events while he was amnesic, as
documented by his previously discussed perfor-
mance on the Crovitz autobiographical cueing
task. Thus, it would be inappropriate to assert that
this patient suffered from clinically significant
anterograde amnesia, even though Wechsler
Memory Scale performance was low, It is possible
that subtle anterograde impairments observed dur-
ing functional retrograde amnesia may be secon-
dary to cognitive deficits or to depressed mood.
The siriking deficit in gaining access to
autobiographical information that is the hallmark
of functional retrograde amnesia is observed when
patients are queried explicitly about their personal
past. An important question concerns whether
these patients can show implicit memory for
autobiographical information that is inaccessible
explicitly. Although this issue has received scant
attention, several iniriguing observations have
been made. For example, Coriat (1907) used a pro-
cedure in which patients focussed attention on a
monotonous stimulus and reported whatever came
to mind; no explicit reference was made to the pa-
tient’s personal past. He found that under these
conditions, a patient with apparently complete
functional retrograde amnesia produced bits and
pieces of information about her past, but was en-
tirely unaware of their autobiographical nature. As
Coriat related, *“‘These memory automatisms
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. . are not looked upon as memories, but as
strange, unfamiliar and isolated phenomena,
which Susan N. {the patient] well expressed by the
term ‘wonderments’ , .»* (1907, pp. 106—107).
Similarly, Jones (1909) observed that a densely
amnesic patient who could not explicitly remember
either his wife or daughter produced their names
correctly — without any conscious experience of
familiarity — when asked to guess what names
might fit them.

More recent observations are consistent with this
early evidence of implicit memory in functional
retrograde amnesia. Gudjonsson and Haward
(1982) found that a young woman who had
threatened to commit suicide before the onset of
amnesia showed a preoccupation with death-
related themes on a Rorschach test, even though she
did not explicitly remember her suicide threat or
the circumstances that produced it (see Gud-
jonsson and Taylor, 1985, for similar observa-
tions). In an earlier report concerning this patient,
Gudjonsson (1979) reported that she showed
heightened electrodermal responses to some, but
not all, items of personal relévance at a time when
she was amnesic for them. In their study of func-
tional amnesia following male rape, Kaszniak et al.
(1988) found that patient M.R. experienced severe
distress when shown a TAT card which depicted
one person attacking another from behind. He
then left the testing session to go to his room, and
attempted unsuccessfully to commit suicide — yet
was unable at the time to remember explicitly the
rape incident. In addition, M.R. produced under
hypnosis images that he later confirmed were from
his personal past, but were not experienced as
memories when they were retrieved. Christianson
and Nilsson {in press), in a study of a woman who
developed amnesia after an assault and rape,
observed that she became extremely upset when
taken back to the scene of the assault, even though
she did not explicitly remember what had happen-

ed or where. Lyon (1985) described a case in which

a patient’s implicit memory proved therapeutically
useful. This patient was utterly unable to retrieve
explicitly any autobiographical information. But
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when asked to randomly dial numbers on the
telephone, she unknowingly dialed the number of
her mother, who then identified the patient.

The foregoing observations were made under
clinical testing conditions that necessarily lack ex-
perimental rigor, and thus can be viewed as no
more than suggestive. Nevertheless, they clearly
support the idea that explicitly inaccessible
autobiographical information can be expressed im-
plicitly, and thereby encourage serious investiga-
tion of the phenomenon.

One further issue that merits brief mention con-
cerns the role played by organic factors in the
genesis of functional retrograde amnesia. By
definition, organic brain damage is not the im-
mediate cause of this form of amnesia. However,
several investigators have reported a prior history
of head injury or other kinds of brain damage in
functional retrograde amnesia patients (e.g.,
Abeles and Schilder, 1935; Kanzer, 1939; Schacter
et al., 1982). These observations suggest that in
some cases, subtle pre-existing neurological
dysfunction may interact with emotional trauma to
produce functional retrograde amnesia.

Theories of functional retrograde amnesia. In view
of the fact that there have been relatively few con-
trolled empirical atiempts to delineate the
characteristics of memory loss during functional
retrograde amnesia, it is perhaps not surprising
that there is a corresponding lack of well developed
theories concerning the nature of the phenomenon.
Nonetheless, because functional retrograde amne-
sia is a reversible disorder, all theoretical attempts
begin with the assumption that it represents a tem-
porary loss of access to stored information. An
early account was put forward by Janet (1904),
who argued that amnesia is produced by a process
of dissocigtion, whereby traumatic mental con-
tents are split off from the ego into a separate sub-
conscious mental domain, and are thus rendered
inaccessible to awareness. In Janet’s view, disso-
ciation is an automatic, pathological process of
genetic origin that occurs in individuals without
sufficient ego energy to accommodate the stress of
emotional trauma. An important implication of



Janet’s view is that consciously inaccessible infor-
mation is still expressed in the patient’s behavior,
via pathological symptoms, hallucinations and the
like — subconscious *fixed ideas’ which, in the ter-
minology adopted here, constitute implicit
memories of the amnesic patient’s past. Prince
(1916) put forward a similar view, except that he
did not view dissociation as an exclusively
pathological process. Modern developments of
these ideas, referred to as neodissociationist
theories, have been put forward by Hilgard (1977)
and Kihistrom (1984, 1987).

Freud and Breuer (1966), in contrast, argued
that functional amnesia is attributable to an active
process of repression in which the ego works to in-
hibit the conscious expression of emotionally
threatening traumata. This view has been widely
accepted among psychiatric investigators of func-
tional amnesias, although the concept of repres-
sion remains controversial (e.g., Erdelyi and
Goldberg, 1979). A somewhat different approach
was taken by Schacter et al. (1982), who argued
that functional amnesia represents a selective
failure of an episodic memory system together with
sparing of semantic memory. They suggested fur-
ther that the ‘conirol elements’ of episodic
memory — higher order units of information such
as one’s name — can be inhibited as a result of
psychological trauma and prevent conscious access
to the lower levels of autobiographical information
nested under them. Unfortunately, however, there
are no strong empirical grounds for distinguishing
between these alternative accounts of functional
retrograde amnesia. A critical challenge for future
research is to construct and implement empirical
tests to discriminate between the different theories.
Limited amnesia. Not all cases of functional
retrograde amnesias entail loss of personal identity
and large sectors of the personal past. In some in-
stances, amnesia is restricted to a single traumatic
event or episode. This kind of memory loss, refer-
red to elsewhere as limited amnesia (Schacter,
1986a), is frequently observed in conjunction with
the commission of violent crimes (e.g., Hopwood
and Snell, 1933; Taylor and Kopelman, 1984; see
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Schacter, 1986a, for discussion). Little scientific
information exists concerning the properties of
limited amnesia. For exampie, it is not known how
often people remain permanently amnesic for
traumatic episodes and how often they recover
them. Some evidence suggests that amnesia for
emotionally traumatic episodes is state dependent,
inasmuch as the forgotten episode may become ac-
cessible when an amnesic individual re-experiences
the emotional state that prevailed during the
trauma (e.g., Bower, 1981; Watkins, 1949). In ad-
dition, early clinical observations provide some
evidence of implicit memory for consciously inac-
cessible episodes. Janet (1904), for example,
reported cases in which the contents of the
traumatic episode were experienced as involuntary
and unfamiliar ‘hallucinations’ by the patient. Ac-
cordingly, there is some reason to believe that
limited amnesia, like full-blown functional
retrograde amnesia, represents a reversible access
failure.. Further investigations will be required to
provide a firmer basis for understanding limited
amnesia. ‘

Multiple personality amnesia

Psychologists and psychiatrists have recently
displayed growing interest in multiple personality
disorders, in part because the syndrome is not as
rare as was once believed (e.g.,. Bliss, 1986; Boor,
1980; Putnam et al., 1986). Yet ever since the
earliest case reports of the phenomenon, amnesia
between personalities has been recognized as one
of the most striking features of these patients (Cor-
iat, 1916; JYanet, 1907; Mitchell, 1816; Prince,
1910; Sidis and Goodhart, 1898; Taylor and Mar-
tin, 1944). Most contemporary investigators, too,
view between-personality amnesia as a cardinal
symptom of multiple personality disorder (Abse,
1987; Coons, 1980; Greaves, 1980; Ludwig et al.,
1972; Silberman et al., 1985; Sutcliffe and Jones,
1962), and there is solid evidence to support this
notion: Putnam et al. (1986) found evidence for
amnesia in 98% of a sample of 100 cases. In fact,
the occurrence of unexplainable memory lapses in
everyday life is a frequent presenting symptom of

215



Ch. 9 D.L. Schacter and J.F. Kihistrom

patients who are subsequently given a diagnosis of
multiple personality. Such lapses can produce con-
fusion and even bewilderment in both patients and
others. For instance, Osgood et al. (1976) describ-
ed a case in which the main personality earned a
substantial income, yet was continually surprised
to find that she had no money in her bank account
at the end of each month. The money had been
withdrawn and used by another personality, yet
the main personality lacked any conscious recollec-
tion of the withdrawal or spending of the money.
In a case reported by Bliss (1986), the patient had
a personality named ‘Willow’ who worked as a
prostitute, This personality’s experiences, how-
ever, were inaccessible to the main personality,
who was understandably perplexed when she en-
countered former customers: ‘‘People approach
me and say they know me but [ don’t know them.
Men say ‘Hi, Willow, when are you going back to
work?' They sometimes say shocking or insulting
things which 1 don’t want to repeat. I don’t like
forgetting things”’ (p. 140).

Features of multiple personality amnesia. Despite
a general agreement that between-personality
arnesia constitutes an integral aspect of multiple
personality disorder, there has been remarkably lit-
tle investigation of memory function in these pa-
tients (Schacter et al., in press). Clinical observa-
tions, however, point toward two possibly impor-
tant features of between-personality memory im-
pairment. First, the amnesia appears to be asym-
metrical: although at least one personality shows
dense amnesia for the experiences of the others,
one or more typically has relatively unimpaired ac-
cess to the experiences of some or all other per-
sonalities {e.g., Bliss, 1986; Coriat, 1916; Prince,
1910; Thigpen and Cleckley, 1957). Second, even
when a particular personality lacks explicit
memory for what has happened to others, some
implicit memory can be observed. For instance, in
his c¢lassic description of the case of Miss
Beauchamp, Prince (1910) reported that perscnali-
ty ‘B IV’ had involuntary ‘visions’ that depicted
the experiences of personality ‘B I’, but “*. . . the
visions were pure antomatisms, excrescences in her
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mind, without conscious association with the other
experiences of the life which they pictured. When
seeing & vision she [B IV] did not recognize the pic-
torial experiences as her own, even though it was
of B I’s life; there was no sense of memory con-
nected with it’’ (p. 265). Similarly, B IV experienc-
ed strong emotional reactions to people and places
that had affective significance for B I, B IV,
however, had no conscious recollection of the peo-
ple or places that elicited the emotion and could
not understand why she felt it. Similar observa-
tions of implicit memory across personalities were
made by other early clinical observers (Coriat,
1916; Janet, 1907; Sidis and Goodhart, 1898).
More recently, a few experimental investigations
of multiple personaiity amnesia have been
reported; they confirm and extend the foregoing
observations, In the first guantitative study of
memory function in multiple personality, Ludwig
et al. (1972) described a case in which there was a
core personality, Jonah, and three other per-
sonalities, Sammy, Usoffa Abdulla and King
Young. Jonah was completely amnesic for the
other three personalities, who in turn had varying
degrees of memory for Jonah and each other. Lud-~
wig et al. examined whether information acquired
by one personality could influence the perfor-
mance of another on various learning and condi-
tioning tasks, despite the existence of cross-
personality amnesia for each other’s experiences.
For example, using the paired-associate learning
tests from the two alternative forms of the
Wechsler Memory Scale, they found that having
either Jonah or Usoffa Abduila study a particular
list facilitated learning of that same list by each of
the other personalities. Similarly, exposing either
Jonah or Usoffa Abdulla to one of the WMS
stories facilitated subsequent memory for that
story in the other personalities. Evidence for
transfer of classical conditioning (pairing of shock
with a light or tone) from each of the personalities
to some of the others was also obtained, as was
evidence of cross-personality facilitation of perfor-
mance on the WAIS block design test. In two addi-
tional paradigms, however, transfer was observed



only from Jonah to other personalities, and not
vice versa. One of these involved study of paired-
associates and subsequent free association perfor-
mance; the other involved GSR responses to words
that had emotional significance for each of the per-
sonalities.

Based on these observations, Ludwig et al. sug-
gested that affectively charged material transferred
only from Jonah to other personalities, whereas
affectively neutral material transferred among all
personalities. This explanation is not entirely satis-
fying, however, because there are no strong
reasons why the paired associate task showing
asymmetrical transfer should be considered emo-
tional while the one vielding symmetrical transfer
should be viewed as neutral. Nor it is clear why a
shock-conditioning procedure — which proeduced
symmetrical transfer between all personalities —
ought to be considered non-emotional. Whatever
the explanation of the asymmetrical transfer, these
instances of transfer can all be interpreted as im-
plicit memory phenomena: a particular personali-
ty’s performance is facilitated by the experiences
of another personality under conditions in which
conscious recollection of those experiences is not
required and is in all likelihood precluded. Note,
however, that Ludwig et al. did not distinguish be-
tween implicit and explicit memory and thus did
not actually test whether any of the personalities
could consciously remember what another had
studied.

Similar considerations apply to a more recent
study by Dick-Barnes et al. (1987). They tested
three different personalities out of a total of 16
that had been identified in a 28-yr-old female pa-
tient. Like Ludwig et al., they found that having
one of the personalities study a paired-associate list
facilitated learning of that same list by any of the
other personalities, Moreover, the amount of
between-personality facilitation was roughly com-
parable to the amount of within-personality
facilitation. A similar pattern of results was
observed with a perceptual-motor learning task:
acquisition of skill at the task by one personality
facilitated skill acquisition by the others. Although
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these observations can be viewed as implicit
memory phenomena, Dick-Barnes et al., like Lud-
wig et al., did not make an implicit/explicit distine-
tion and provided no data on whether the various
personalities could explicitly remember the infor-
mation studied by the others. Evidence on this
point is provided in a study of cross-personality in-
terference by Silberman et al. (1983) that included
nine multiple-personality patients. They selected
two personalities in each patient who were mutual-
ly amnesic, and examined performance in two dif-
ferent conditions: (1) similar categorized lists were
studied successively by two different personalities,
and (2) the lists were studied successively by the
same personatity. If information acquired by one
personality does not interfere with performance in
another, recall of individual list items should be
higher in the first condition than in the second.
However, Silberman et al. reported evidence of
retroactive and proactive interference across per-
sonalities: recall was lower in the first than the se-
cond condition. Nevertheless, Silberman et al.
found that *‘Subjectively, all MPD patients
reported that all the words they remmembered had
been heard in the same personality state’” (p. 257).
Thus, it seems reasonable to interpret the observed
interference effects as implicit expressions of
memory by one personality for the experiences of
another.

A study that specifically contrasted implicit and
explicit memory across personalities has been
reported recently by Nissen et al. (1988). They
studied a 45-yr-old woman with a rather remark-
able 22 diagnosed personalities. One personality
has extensive awareness of and explicit memory for
the experiences of the others, three receive ‘advice’
from some of the others, and the remaining 18 are
densely amnesic for all experiences except their
own. Nissen et al. focussed on eight mutually
amnesic personalities that could each be elicited in
response to an appropriate request by the ex-
perimenter. Target materials were studied by one
personality (which was elicited by the patient’s
psychiatrist) and after retention intervals of ap-
proximately 5- 10 minutes, another personality
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was elicited for memory testing. Little or no
evidence of between-personality expliclt memory
was observed on a variety of tests. Thus, when the
personality named Alice studied a list of words,
and Bonnie was subsequently given a Yes/No
recognition test and asked to pick out the words
shown previously to Alice, she circled none of
them. By contrast, evidence of cross-personality
implicit memory was observed on several tests. For
example, on a word fragment completion test in
which personalities were required to try to com-
plete graphemic fragments with a single correct
solution (e.g., A.....A.... 1. for ASSASSIN;
Tulving et al., 1982), Bonnie’s performance was
facilitated or primed by prior exposure of a word
to Alice. Similar cross-personality implicit memory
effects were observed on tasks that required iden-
tification of briefly exposed words (Jacoby and
Dallas, 1981), and learning to respond to a sequen-
tial pattern of lights (Nissen and Bullemer, 1987).
Significantly, however, no evidence of cross-
personality transfer was observed on several other
implicit memory tasks, including solution of
semantically ambiguous sentence puzzles (McAn-
drews et al., 1987) and pictures (Bransford and
Johnson, 1972), and free association to word stems
with more than 10 possible completions (Graf et
al., 1984). Morcover, repeated administration of
the WMS logical memory passages did not yield
any evidence of cross-personality facilitation of
learning, as had been observed in the Ludwig et al.
(1972) study. These data indicate that testing
memory implicitly was a necessary but not suffi-
cient condition for observing cross-personality
transfer in this patient. Nissen et al. argued that
the implicit tasks in which transfer was not observ-
ed required extensive semantic interpretation of
stimulus material (e.g., solving ambiguous
sentence puzzles, comprehending a story). Such in-
terpretive activities may -have drawn on prior
knowledge idiosyncratic to each personality, Since
this personality-specific knowledge would have
been available only when the same personality per-
formed at both study and test, cross-personality
implicit memory may be observed only with tasks
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and materials that do not tap personality specific
knowledge,

Theories of multiple personality amrnesia. Several
ideas have been proposed to account for multiple
personality amnesia. Janet (1904) and Prince
(1910) applied their dissociation theories to the
phenomenon, arguing that alternative personalities
represent complex systems of subconscious ideas
that are split off from, and function independently
of, the central ego. This basic proposal has been
developed and modified by Hilgard (1977) and
Kihlstrom (1984). Bliss (1986) suggested that multi-
ple personalities are hypnotic virtuosos who are
victims of spontaneous self-hypnosis and suffer
from a form of hypnotic amnesia, Bower (1981)
portrayed muitiple personality amnesia as an ex-
treme manifestation of the phenomenon of state-
dependent retrieval, whereby information acquired
in one emotional state is inaccessible in another.
Adopting a social psychological perspective, Ken-
ny (1986), Sarbin and Coe (1979) and Spanos
(1986) depicted multiple personality disorder as a
kind of role-playing activity in which amnesia con-
stitutes part of the role to be played.

As was the case in previous sections, there is lit-
tle empirical evidence on which to base an assess-
ment of alternative theoretical accounts of multi-
ple personality amnesia. Accordingly, we can do
no better at the present time than to register a plea
for more systematic studies of the amnesic
phenomena observed in multiple personality dis-
orders.

Non-pathological functional amnesias

Infantile and childhood amnesia

Parents often remark that their offspring
remember surprisingly little of the events of their
early years ~ even events that would seem highly
memorable. In The Psychopathology af Everyday
Life (1901), Freud drew popular attention to the
paucity of adult memories for the events of early
childhood. He asserted that an infantile and
childhood amnesia covered the first five to eight
years of life, with only a few isolated fragments of



experience ~ referred to as screen memories — re-
maining accessible to adult recall {see also Freud,
1899).

This developmental phenomenon was also ap-

preciated by members of the first generation of ex-
perimental psychologists (Hall, 1899; Henri and
Henri, 1895; Titchener, 1900), as well as by a
number of literary figures (see De Mare, 1935;
Salaman, 1972). Nevertheless, infantile/childhood
amnesia has been virtually ignored by cognitive
and developmental psychologists — perhaps
because convincing empirical documentation has
been so difficult to obtain. Consider, for example,
the methodological problems attendant on
demonstrating that 20-year-olds forget more
events occurring from birth to age 5 than 50-year-
olds do of events occurring from ages 30 to 35
while controlling for adequacy of encoding, the
number of events during the intervening retention
interval, and the like.
Features of infantile and childhood amnesia.
Prima facie evidence for infantile and childhood
amnesia comes in two forms: surveys of subjects’
earliest recollections (for a review, see Kihlstrom
and Harackiewicz, 1982); and more extensive
samplings of autobiographical memory (for a
review, see Kihlstrom, 1981; Wetzler and Sweeney,
1986a; Rubin ¢t al., 1986). For example, Kihlstrom
and Harackiewicz (1982} found that high-school
and college students’ earliest personal recollections
tended to be of events occurring between the third
and fourth birthday - a figure that concurs with
the findings on earlier generations of subjects
{e.g., Dudycha and Dudycha, 1941). As another
example, Waldfogel (1948) asked college students
to freely recall @/l of their recollections up until
their 8th birthday: relatively few memories were
recovered before the 4th or 5th birthday, and al-
most nothing from the first three vears of life (see
also Crovitz and Harvey, 1979).

Evidence of a different kind comes from studies
employing the cued recall procedure developed by
Crovitz, which was discussed earlier in the chapter
with respect to functional retrograde amnesia
(1970; see also Crovitz et al., 1980; Crovitz and
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Quina-Holland, 1976; Crovitz and Schiffman,
1974; Robinson, 1976). Wetzler and Sweeney
(1986a), reanalysing data collected by Rubin
(1982), concluded that subjects produce fewer
memories from before age 5 than would be ex-
pected given the power function that describes the
distribution of autobiographical memories across
the lifespan. In that sense, then, the relative pover-
ty of memory for events occurring before age §
would seem to qualify as a true amnesia. Further-
more, it may be heuristically useful to distinguish
between Infantile amnesia, covering the first two
vears of life (i.e., before linguistic representations
of memory are possible), and childhood amnesia
covering the remaining period.
Theories of infantile and childhood amnesia. A
remarkable feature of the literature on childhood
amnesia is the vast proliferation of theories to ac-
count for the phenomenon before it had ever been
convincingly established (see Wetzler and Swee-
ney, 1986b). For example, Freud (1901) argued
that childhood amnesia resulted from the repres-
sionn of conflict-laden sexual and aggressive ideas
and impulses, occurring at the resolution of the
Oedipal crisis at about age 5, This approach would
be classified as a relatively pure retrieval theory,
inasmuch as the repressed contents remain
available in the memory store, if not accessible to
conscious recall. More recently, White and
Pillemer (1979) offered an encoding theory of the
phenomenon, arguing that young children do not
possess the information-processing capacity to en-
code memories well enough to make them accessi-
ble later on. Their viewpoint is congruent with
psychobiological studies of nonhuman animals
(e.g, Campbell and Coulter, 1976; Campbell and
Spear, 1972; Coulter, 1979; Nadel and Zola-
Morgan, 1984; Spear, 1979} and human neonates
and infants (Nadel and Zola-Morgan, 1984;
Schacter and Moscovitch, 1984) that relate infan-
tile amnesia to the myelinization of neural tissue,
development of hippocampus and other medial-
temporal structures, or maturation of the cortex in
general.

Other approaches may be classified as ‘encoding
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specificity’ theories, in that they emphasize the
relations between encoding and retrieval processes.
An early example is Schactel {1947), whose theory
represented an eclectic combination of Freud and
Bartlett. He proposed that memories encoded in
terms of pre-oedipal, primary process schemata
were incompatible with the retrieval schemes
characteristic of post-oedipal, secondary process
thought, In a similar vein, Neisser (1962, 1967)
combined Bartlett with Piaget and suggested that
memories encoded by means of sensorimotor and
preoperational schemata characteristic of early
childhood were incompatible with the modes of
retrieval characteristic of concrete or formal
operations. In either case, the incompatibility be-
tween encoding and retrieval operations renders
memories of early childhood that are available in
memory storage inaccessible to adult recall ~
much in the manner of the state-dependent
memory deficits produced by psychoactive drugs
(Eich. 1980, 1989b).

At the same time, it is possible that infantile and
childhood ammnesias have less to do with the
biological maturation and cognitive development
of children than they do with the environments in
which children live. Neisser (1962) has pointed out
that the same period (ages 5 to 7) associated with
such internal events as the development of the hip-
pocampus, resolution of the oedipal crisis, shift
from preoperational thought to concrete opera-
tions, and the acquisition of sophisticated
strategies for memory processing is also marked by
a major event in the external environment: the
child goes to school. The onset of formal schooling
provides the child, for the first time, with the tem-
poral and spatial structures (weekdays vs.
weekends; home vs. school) that permit one
episode to be reliably distinguished from another.
In the final analysis, the source of infantile and
childhood amnesia is likely to be found in the in-
teraction between the information-processing
capacities of young children, and the information
that their environment gives them to process.

At the same time as we consider theoretical ex-
planations of infantile and childhood amnesia, we
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must remember that even neonates are capable of
learning, and that a great deal of information ac-
quired during childhood is retained by adults. Pro-
cedural and semantic knowledge, whose use does
not reguire recollection of the specific cir-
cumstances under which it was acquired, is ap-
parently unaffected by the amnesic process(es) that
impair infans’ remembering of specific events
{Nadel and Zola-Morgan, 1986; Schacter and
Moscovitch, 1984). Even within the domain of
episodic memory, it may prove to be the case that
infantile and childhood amnesia affects only ex-
plicit memory — the conscious recollection of past
events — and spares the implicit effects of past ex-
perience on ongoing experience, thought, and ac-
tion.

Posthypnotic amnesia

Posthypnotic amnesia occurs when subjects are
unable to remember, after hypnosis has been ter-
minated, the events and experiences that transpired
while they were hypnotized (for reviews, see
Kihlstrom, 1983, 1985; Kihlstrom and Evans,
1979). After the hypnotist administers a prearrang-
ed cue to cancel the suggestion, the amnesic subject
will typically recover these memories — although
some degree of residual amnesia may persist for a
short period of time. This disruption in memory
rarely occurs unless it has been suggested to the
subject. And even with an explicit suggestion, the
extent of amnesia is highly correlated with
measured hypnotizability: insusceptible subjects
show little if any response to the suggestion, while
the very densest amnesias tend to be confined to
the most highly bypnotizable subjects (sometimes
called ‘hypnotic virtuosos’).

Features of posthypnotic amnesia. Like the other
functional amnesias, posthypnotic amnesia is a
phenomenon of episodic memory (Tulving, 1983).
That is, amnesic subjects fail to remember specific
events and experiences that occurred while they
were hypnotized (suggested amnesia can also occur
without termination of hypnosis; see Spanos,
1986). When amnesic subjects forget a wordlist
that has been memorized during hypnosis, the



vocabulary items themselves remain available for
use in conversation, as word associations and
category instances, and the like (Williamsen et al.,
1965; Kihlstrom, 1980). It should be noted that ap-
propriately worded suggestions can produce apha-
sias and agnosias as well as amnesia (Kihistrom,
1985), Thus, subjecis given the suggestion that
they will be unable to pronounce the word house
may be unable to understand a semantically related
word such as home (Hilgard, 1977). In this
chapter, however, we are concerned only with the
apparent inability of hypnotized subjects to
remember specific experiences that occurred while
they were hypnotized {nothing systematic is known
about the effectiveness of suggestions of amnesia
for events occurring outside hypnosis). _

Several studies from Hull’s (1933) research pro-

gram illustrate the selectivity of posthypnotic
amnesia. For example, Patten (1932; cited in Hull,
1933) gave subjects practice in complex mental ad-
dition for 18 days; on Days 7-12, the practice
took place in hypnosis. After termination of hyp-
nosis the subjects were unable to remember the
practice sessions which occurred in hypnosis;
nevertheless, the learning curve for these sessions
‘was continuous with that derived from the
. preceding and following nonhypnotic sessions.
Simitar findings were obtained by Coors (1928;
cited in Full, 1933) with subjects learning a stylus
maze; and by Life (1929; cited in Hull, 1933) with
subjects learning paired associates. Apparently,
subjects retained procedural knowledge acquired
in hypnosis, in the form of certain cognitive and
motor skills; however, they were unable to
remember the experiences through which they ac-
quired that knowledge. The dissociation between
procedural knowledge and episodic memory — the
former spared, the latter disrupted -~ is
characteristic of posthypnotic amnesia,

Another dissociation has been observed in
posthypnotic source amnesia (Evans, 1979a; Evans
and Thorn, 1966). In source amnesia experiments,
hypnotized subjects are incidentally taught some
items of obscure factual knowledge while they are
hypnotized, and subsequently receive a suggestion
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to forget what happened during hypnosis. When
tested posthypnotically, many subjects appear ig-
norant of this new factual information, just as they
are unaware of the learning experience and other
events of hypnosis, However, a substantial minori-
ty of subjects will forget the various hypnotic ex-
periences, but nonetheless will correctly answer the
questions whose answers they learned while hyp-
notized. When queried, these subjects seem
unaware that they learned these facts while they
were hypnotized, and may even attribute their
knowledge to some nonhypnotic context — a
tendency which gives the phenomenon its name.
The factual information itself may be considered
part of the subject’s fund of semantic knowledge,
the use of which is not impaired by the amnesia
suggestion. Although Evans’ experiments have
been criticized on the grounds of demand
characteristics (Spanos et al., 1983), it may be
noted that a similar dissociation has been observed
in cases of the amnesic syndrome due to brain
damage (e.g., Schacter et al., 1984; Shimamura
and Squire, 1987).

A further dissociative feature of posthypnotic
amnesia is also illustrated by experiments in which
subjects are asked to memorize lists of familiar
words (Kihlstrom, 1980; Williamsen et al., 1965).
If the acquisition phase is followed by suggestions
of amnesia for the learning experience, hyp-
notizable subjects typically will be unable to
remember the contents of the lists they have recent-
Iy memorized. Nevertheless, they remain able to
use the constituent items as word associations and
category instances. Giving word associations and
category exemplars are prototypical semantic
memory tasks. These functions are unimpaired by
suggestions for amnesia, although they may be af-
fected by suggestions of other types (Bertrand and
Spanos, 1987; Spanos et al., 1982a).

Theories of posthypnotic amnesia. The fact that
amnesia does not occur spontaneously with the ter-
mination of hypnosis, and can be reversed without
the reinduction of hypnosis, distinguishes posthyp-
notic amnesia from instances of state-dependent
memory (e.g., Eich, 1980, 1989b). And the fact
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that it can be reversed at all distinguishes it from
other forms of instructed forgetting (Kihlstrom,
1983). Moreover, reversibility clearly marks
posthypnotic amnesia as a failure of memory
retrieval: the critical memories are adequately en-
coded, and remain available in storage, but
amnesic subjects seem to have trouble gaining con-
scious access to them. Nevertheless, the precise
nature of this retrieval disruption has been subject
to some controversy. Viewed from a psycho-
analytic perspective, for example, posthypnotic
amnnesia may be attributed to the motivated repres-
sion of unwanted memories (for reviews, see
Kihlstrom and Hoyt, 1988). From a social-psycho-
logical perspective, on the other hand, amnesia has
been construed as a product of self-distraction and
strategic self-presentation (e.g., Coe, 1978; Sarbin
and Coe, 1979; Spanos, 1986; but see Kihlstrom,
1985). This chapter adopts the perspective of con-
temporary information-processing views of
memory, which characterizes posthypnotic amnesia
as a disruption in memory retrieval (for a more
detailed account, see Kihistrom, 1985).

On the basis of studies such as those described

above, Kihlstrom (1980, 1984, 1985) has suggested

that posthypnotic amnesia is characterized by .

dissociations between episodic memory and both
procedural and semantic knowledge. However, the
available literature is not completely organized by
these distinctions. McKoon and her colleagues
" {(McKoon et al., 1986) have pointed out that
retroactive inhibition, in which memory for one
wordlist impairs retrieval of another wordlist
learned previously, is not affected by posthypnotic
amnesia. For example, Graham and Patton (1968)
asked subjects to learn two lists of adjectives; for
some, the second list was learned in hypnosis.
Those who received a suggestion to forget the se-
cond list were able to recall very little of it; never-
theless, they showed a level of retroactive in-
terference on the first list equivalent to that
displayed by subjects who remembered the inter-
polated list perfectly. Dillon and Spanos (1983)
made similar observations in an experiment on
proactive interference. The problem posed by
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studies of interference in posthypnotic amnesia is
that the interfering memory is episedic in nature,
reflecting the residual trace of the subject’s par-
ticular encounter with the interfering wordlist.
Thus, the amnesia cannot be adequately
characterized as reflecting a dissociation between
episodic and semantic memory (Kihlstrom, 1985).
A finding with similar implications was obtained
by Kihlstrom (1980) in two experiments originally
intended to illustrate the dissociation between
episodic and semantic memory. In the first experi-
ment, subjects memorized a list of unrelated
words, and then received a suggestion that they
would not be able to remember the words they had
learned. On an initial test of recall, the subgroup
of ‘virtuoso’ hypnotic subjects remembered vir-
tually none of the words they had previously
memorized. At this point, the subjects were asked
to give word associations to various probes. The
critical probes had a high a priori probability of
eliciting the items of the previously memorized
wordlist; the neutral probes targeted carefully mat-
ched items that had not been learned. As noted
earlier, the suggestion did not disrupt the word-
association performance of the amnesic subjects:
the items from the memorized wordlist remained
available for use as vocabulary items. More impor-
tant, there was a semantic priming effect observed
in the word-association performance, such that the
subjects were more likely to give the targeted
response to critical as opposed to neutral probes,
Most important, there was no difference in prim-
ing between amnesic and nonamnesic subjects.
These findings were confirmed in a conceptual
replication in which amnesic subjects memorized a
categorized wordlist and were subsequently asked
to provide instances of critical and neutral tax-
onomic categories (see also Spanos et al., 1982a).
Like retroactive and proactive interference,
semantic priming is an effect of episodic memory;
but, unlike free recall, it is not disrupted by sugges-
tions for posthypnotic amnesia. However, while
free recall is an expression of explicit memory, in-
terference and priming are manifestations of im-
plicit memory for a prior episode. That is, neither



phenomenon requires that the subject be aware of
the prior experience that is the source of the in-
hibitory and facilitative effects that are observed.
In the final analysis, findings such as these suggest
that the fundamental dissociation observed in
posthypnotic amnesia is between explicit and im-
plicit forms of episodic memory - the latter
spared, the former impaired (Kihlstrom, 1987). In
some respects, the explicit-implicit distinction sub-
sumes the dissociations between episodic memory
and procedural knowledge, and between episodic
memory and semantic knowledge, described
above, Most procedural and semantic knowledge is
acquired through experience. But #t is not
necessary to remember the circumstances under
which this knowledge was acquired in order to
employ it in various tasks; nor do we, ordinarily;
nor, when we do, does it help us in any way. Thus,
the use of procedural and semantic knowledge can
be an occasion for the subject to display implicit
memory for some previous experience.

Sleep-induced amnesia

A great deal of activity transpires while we are
asleep. Some of this activity is external to the
sleeper: traffic passes in the street outside the
house, the house cat knocks over a lamp in the liv-
ing room, the couple next door has a marital spat.
Other activity is internal: mental activity, including
dreams and nightmares, occur in all the stages of
sleep (Foulkes, 1985), and some of us sleepwalk or
sleeptalk (Arkin et al., 1978). Yet virtually none of
it is remembered upon awakening in the morning.
This amnesia induced by (or at least associated
with) sleep appears to be universally experienced.
Features of sleep-induced amnesia. Except in the
twin cases of memory for dreams (Cohen, 1979;
Koulack and Goodenough, 1976), and sleep learn-
ing {(Aarons, 1976; Eich, 1989a), sleep-induced
amnesia has not been the subject of much
systematic inquiry (Arkin et al., 1978). Yet the
anectodal evidence from the laboratory provides
ample evidence to supplement personal experience.
Thus, although the typical night’s eight hours of
- sleep encompass four or five full sleep cycles, most
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people rarely remember any dreams at all save
(perhaps) the one that occurred in the REM cycle
out of which they awakened, and little or nothing
of the mental activity that transpires during in-
tervening NREM periods (for reviews, see Cohen,
1979; Goodenough, 1978; Koulack and Gooden-
ough, 1976). Attempts at sleep learning are almost
uniformly unsuccessful at vielding memory traces
that are retrievable after awakening, regardless of
the sleep stage during which the material is
presented (Aarons, 1976; Eich, 1989a).

Still more evidence concerning post-sleep
amnesia, if any were needed, comes from observa-
tions of sleepwalking and sleeptalking under both
natural and laboratory conditions. Sleeptalkers
may engage in fairly complex speech acts, in-
cluding interchanges with real or imagined conver-
sational partners (for reviews, see Arkin, 1978,
1981). These individuals rarely reveal secrets in
their speeches, and this censorship itself would also
seem to require extensive analysis of their content.
Nevertheless, sleeptalkers typically remember little
or nothing of what they have said the next morn-
ing. Similarly, sleepwalkers engage in relatively
complex and coordinated behavioral activities as
they navigate their environments (Gastaut and
Broughton, 1964; Kales et al., 1966a; Sours et al.,
1963), but display little memory for their sojourns
upon awakening.

Additional evidence on memory for sleep
episodes may be found in a remarkable series of
studies on sleep suggestion performed by Evans
and his associates (Evans et al., 1969, 1970; Perry
et al,, 1978; for a review, see Evans, 1979b). In
these studies, subjects were administered hypnotic-
like suggestions for simple motor responses during
REM sleep. The cues were tested under three con-
ditions: in the same REM period as that in which
the suggestion had been administered; in a subse-
quent REM period, without repetition of the sug-
gestion; and on a subsequent night. Although the
subjects showed no signs of arousal (as indicated
by EEG alpha activity), they responded ap-
propriately to the cues approximately 20% of the
time. After awakening, they did not remember the
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suggestions or the cues. Nevertheless, upon return-
ing to the laboratory for a subseguent night’s
sleep, the subjects continued to respond to a
significant number of cues even though the sugges-
tions were not readministered. The findings are
clearly reminiscent of the state-dependent memory
phenomena induced by psychoactive drugs or
moods (Eich, 1977, 1980, 1989Db).

Theories of sleep-induced amnesia. One explana-
tion of this universally experienced memory deficit
is that the higher cortical centers which engage in
complex information processing shut down during
sleep, with the result that most events occurring
while the person is asleep are not noticed and not
processed; therefore accessible traces of these
evenis fail 10 be encoded in memory. Thus, the
most commonly accepted explanation of post-sieep
amnesia is in terms of ‘consolidation failure’
(McGaugh, 1966), or, perhaps more properly,
poor encoding (Cermak and Craik, 1979). For ex-
ample, Koulack and Goodenough (1976; see also
Goodenough, 1978) have proposed that the low
level of cortical arousal characteristic of sleep ef-
fectively prevents the sleeper from performing the
cognitive operations necessary to encode memory
traces of dreams that are accessible in the subse-
quent waking state (Eysenck, 1976). In this view,
dreams are remembered when the sleeper awakens
during the dream, permitting retrieval from short-
term memory. Alternatively, if the sleeper awakens
shortly after a dream has occurred, residual infor-
mation retrieved from short-term memory may
serve as a cue to the retrieval of a highly degraded
long-term memory trace of the dream. If retrieval
is delayed until all trace of the dream has decayed
or been displaced, the long-term memory trace of
the dream will be virtually inaccessible.

This arousal-retrieval model of amnesia for
dreams is based on classic multistore models of
memory {(Atkinson and Shifrin, 1968; Waugh and
Norman, 1965), and has been adopted by Arkin
(1981) as an explanation of amnesia for episodes of
sleeptalking. Goodenough (1978} has also
employed the model as an eéxplanation of the
general failure of research to find evidence for

224

learning during sleep (Aarons, 1976; Eich, 1987).
Thus, sleepers generally fail to remember informa-
tion presented during sleep, unless the information
was accompanied by evidence of physiological
arousal (Simon and Emmons, 1955; Koukkou and
Lehman, 1968; Lehman and Koukkou, 1973). It
seemns that the arousal-retrieval model provides an
economical account of a wide variety of memory
failures observed in the sleep context. (In passing,
it may be noted that a similar explanation has been
offered for the amnesia displayed by surgical pa-
tients given general anesthesia (Kihlstrom and
Schacter, 1989; Trustman et al., 1977). However,
more recent experiments, while not definitive,
seem to indicate that this amnesia may affect only
explicit memory for surgical events, and that under
some circumstances adequately anesthetized pa-
tients may display memory (without awareness) of
events that transpired during their surgery (Ben-
nett, 1987, 1988; Goldmann, 1987; but see Eich et
al,, 1985).)

Although the hypothesis of encoding failure has
the twin appeals of generality and parsimony, the
strong view of cortical inactivity during sleep is
contradicted by a variety of evidence. Certainly
some degree of information-processing occurs dur-
ing sleep. Anecdotally, it appears that sleepers may
awaken readily to novel sounds, or to those that
are unexpected or have special meaning (as when
parents awaken to their child’s cry), even though
they remain unresponsive to other sounds of even
greater stimulus intensity. Moreover, experimental
evidence indicates that low-intensity environmen-
tal stimuli reliably evoke cortical, autonomic and
behavioral responses in subjects who nevertheless
remain asleep (Williams et al., 1964, 1966; for a
review, see Williams, 1973), although these
responses may not be entirely normal in terms of
latency and amplitude. Further, environmental
events can be incorporated into the conients of
ongoing dreams {Dement and Wolpert, 1958; for a
review, see Arkin and Antrobus, 1978). Although
it may be the case that more complex information
processing is possible in Stage REM than in
NREM, these sorts of results indicate that sleepers



remain capable of performing at least some
(presumably automatized) information-processing
functions.

This possibility raises the question of alternative
explanations for the various phenomena of post-
sleep amnesia, especially those affecting memory
for dreams, that do not involve encoding failure.
For example, Freud (1900} argued that memory for
dreams was impaired by repression, which may be
construed as a motivated failure to retrieve an
available memory. However, while some early ex-
perimental tests seemed to support the repression
theory {Goodenough, 1967), later work has not
been persuasive (Goodenough, 1978; Goodenough
et al., 1975). A more contemporary approach is
represented by Cohen (1974, 1976, 1979), who has
interpreted amnesia for dreams in terms of in-
terference theory. While the interference
hypothesis is supported by a considerable body of
experimental research, most of the empirical data
supporting interference are also compatible with
the arousal-retrieval model (Cohen, 1979; Gooden-
ough, 1978).

Finally, it has been suggested that the events of
sleep may be encoded in long-term memory, but
accessible only during the sleep state (Arkin, 1981;
Cohen, 1979; Goodenough, 1978; Overton, 1973).
Obviously, this hypnothesis of sleep-state-
dependent memory is difficult 1o test. However,
some supportive evidence is provided by Evans’s
(1979b) studies of sleep suggestion, described

"earlier. The sleep suggestion studies indicate that
environmental events can be encoded in long-term
memory, although access to this information may
be dependent on the subject’s being asleep at the
time. This obviously bodes ill for those en-
trepreneurs who make strong claims for the effec-
tiveness of sleep learning. From the point of view
of accessibility, sleep-state dependency is effective-
ly indistinguishable from consolidation failure or
degraded encoding. However, it should be noted
that observations of post-sleep amnesia are based
mostly on measurements of explicit memory -
that is, the subjects’ ability to consciously
remember episodes that occurred while they were
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_asieep.' It is possible that, if afforded the oppor-
tunity to do so, subjects who fail to show explicit
memory for such episodes may nevertheless
display implicit memory for them - that is,
changes in task performance that are attributable
to a preserved memory of some prior experience.

Some provocative hints of implicit memory for
sleep experiences are provided in accounts of ex-
periments on sleep learning conducted in the Soviet
Union and Eastern FEurope (for reviews, see
Hoskovee, 1966; Hoskovec and Cooper, 1967;
Rubin, 1968, 1971). For example, Svyadosch
(1962; republished in Rubin, 1968) noted that in
some cases the stimulus material was incorporated
into dreams reported upon awakening; or it was
experienced as entering consciousness unbidden,
from an unknown source.

Unfortunately, these experiments generally fail
to employ EEG indices of arousal from sleep, so
their positive results are equivocal. Nevertheless,
they hold open the possibility that material
presented during sleep is successfully encoded and
available in memory storage, but accessible to
retrieval only in circumstances that do not require
subjects to consciously remember a particular
episode. Demonstration of sleep learning with
measures of implicit rather than explicit memory
would strengthen the argument that sleep events
which do not awaken the subject, the contents of
sleepspeeches, sleepwalks and dreams, are encoded
and available in storage as well.

Interpretation of functional amnesias and the
problem of simulation

The material covered in the preceding sections
reveals that a rich variety of memory phenomena
can be grouped under the general rubric of func-
tional amnesia. It seems clear, however, that our
current knowledge of each of the various func-
tional amnesias is rather modest, and that our
understanding of the relation between them is even
more limited. We do not know, for example,
whether fundamentally different mechanisms are
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involved in pathological and non-pathological
functional amnesias, or for that matter, whether
any of the individual amnesias discussed here share
common mechanisms with any of the others. One
feature that may provide important clues concern-
ing these relationships is the extent to which a par-
ticular amnesia is reversible. Functional retrograde
amnesia and hypnotic amnesia are both clearly
reversible, and the evidence on muliiple personali-
ty amnesia suggests that it, too, is reversed when
personalities are integrated therapeutically (Bliss,
1986). In contrast, there is no compelling evidence
that either infantile and childhood amnesias or
sleep and dream amnesias are reversible. It is thus
possible that different explanatory constructs need
to be applied to reversible and non-reversible func-
tional amnesias.

The reversibility/non-reversibility of functional
amnesias may also be helpful in understanding
their relation to the organic amnesias. For exam-
ple, the classical amnesic syndromes associated
with damage to the temporal lobes or Korsakoff’s
syndrome are typically stable, chronic disorders
{e.g., Cermak, 1982; Squire, 1982). In contrast,
some aspects of amnesia observed after closed
head injury (Russell and Nathan, 1946; Schacter
and Crovitz, 1977), transient ischemias (Fischer
and Adams, 1958) and electroconvulsive therapy
are reversible, although even these amnesias usual-
ly contain a non-reversible component. It is temp-
ting to speculate that some of the mechanisms in-
volved in reversible and non-reversible amnesias,
respectively, are similar in functional and organic
cases. This speculation must be tempered,
however, by acknowledgement of known dif-
ferences between functional and organic amnesia.
For example, although some of the memory loss
associated with both functional retrograde
amnesia and organic retrograde amnesias produc-
ed by head injury and electroconvulsive therapy is
reversible, the latter type of amnesia is frequently
temporally graded (Squire, 1987) whereas the
former is not (Schacter et al., 1982). In addition,
there appears to be more variability in the nature
of memory loss observed across cases in
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pathological functional amnesias than in organic
amnesias.

A Tfurther issue that must be considered when
discussing the relationship between functional and
organic amnesias is the occurrence of simulated
memory loss. Patients who present with
pathological functional amnesias may be attemp-
ting to escape from an unpleasant or intolerable
situation, such as military service, financial dif-
ficulties, or punishment for a crime, and therefore
may benefit from similating amnesia (for a discus-
sion, see Schacter, 1986a, ¢). The issue of simula-
tion has also arisen with respect to hypnotic
amnesias (e.g., Spanos et al., 1982b); WagstafT,
1682). Although simulation is not unknown
following organic brain damage (Wiggins and
Brandt, in press; Schacter, 1986¢), it is not a
serious concern when amnesia is produced by a
verifiable lesion of a brain region known to be in-
volved in memory. At the present fime, no firm
criteria exist for unequivocally distinguishing be-
tween genuine and simulated amnesias (Schacter,
1986b, c). Nevertheless, investigators can minimize
the possibility of confusing the two by carefully
considering the circumnstances surrounding each
case and determining whether grounds for suspec-
ting simulation exist. As far as we can determine,
no such grounds exist in the cases discussed in this
chapter. It would also be helpful if investigators
examine and report the performance of non-
amnesic subjects who are instructed to simulate
amnesia, so as to determine whether features of an
alleged instance of amnesia are intuitively obvious
to naive individuals (e.g., Schacter, 1986b).

Although the interpretive difficulties that can
arise when studying functional amnesias must be
acknowledged, we think that further investigation
of them as memory phenomena will provide new
and useful insights into the nature of remembering
and forgetting. Study of functional amnesias may
be particularly informative with respect to the
distinction between implicit and explicit forms of
memory. Despite the striking failure of explicit
remembering which defines the various functional
amnesias we have considered, at least some



evidence for implicit memory was observed with
each type. Moreover, since reversible functional
amnesias necessarily involve failures of explicit ac-
cess to available memory representations, these
amnesias should provide extremely fertile grounds
for investigating implicit memory. More generally,
functional amnesias may belong to an emerging
class of dissociations, observed in both intact and
brain-damaged populations, in which various
types of knowledge that are not consciously ac-
cessible can be expressed implicitly (Kihlstrom,
1987; Schacter et al., 1988). Viewed within this
context, further study of functional amnesias
could provide important insights into the nature of
both memory and consciousness.
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