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Dissociative identity disorder (DID; formerly multiple
personality disorder) is the most severe form of the disso-
ciative disorders and is considered to be a pathological re-
action to overwhelming,chronicchildhoodtrauma (Spiegel
& Cardeña, 1991). Particularly, sexual and physical abuse
in association with emotional neglect in the first years of
life have been found to correlate with dissociative symp-
toms in adulthood(Chu & Dill, 1991;Draijer & Langeland,
1999). DID is characterizedby the presence of several dis-
tinct personality states, each of whom may be experienced
as if it has a distinct personal history, self-image, and iden-
tity, includinga separate name. In a reviewof 100cases, Put-
nam, Guroff, Silberman, Barban, and Post (1986) reported
a mode of three personality states or identities per patient.
At least two identities recurrently take control of the per-
son’s behavior (American Psychiatric Association, 1994).

Episodes of interidentity amnesia, in which one identity
claims amnesia for events experienced by other identities,
are reported in 95%–100% of DID patients (Boon & Drai-

jer, 1993; Coons, Bowman, & Milstein, 1988; Putnam
et al., 1986; Ross et al., 1990; for a review see Gleaves,
May, & Cardeña, 2001). Several experimental studies have
been performed on interidentity amnesia in DID (for re-
views see Dorahy, 2001;Peters, Uyterlinde,Consemulder,
& Van der Hart, 1998), most of them focusing on alleged
explicitmemory impairments. In addition,clinicalaccounts
have reported a lack of implicit memory transfer in DID,
which is the expression of information without conscious
or deliberate recollection(Schacter, 1987). Putnam (1995),
for example, considers “fluctuations in skills, habits, and
implicit knowledge” to be very common in DID (p. 593).
These reports of implicit memory impairments contrast
with the normal implicit memory performance usually
found in brain-damaged amnesic patients (see, Roediger,
1990; Shimamura, 1986).

The procedure for testing implicit memory perfor-
mance is as follows. In the study phase, a participant is
shown a set of stimuli. In the subsequenttest phase, the par-
ticipant is tested for implicit transfer of that material. Pos-
itive priming is the facilitationor change in speed or accu-
racy with which participantsperform a task using recently
studied stimuli in comparison with unstudied stimuli (e.g.,
Schacter, 1987;Shimamura, 1986;Squire, 1986). With per-
ceptual priming tasks, such as word fragment completion,
the study material is reinstated in whole or in part in the
test phase, and perceptual identification of the target or
some aspect of it is required. With conceptual priming
tasks, such as category generation, participants produce
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The present study examined implicit memory transfer in patients with dissociative identity disorder
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cated conceptual priming resultsof Vriezen, Moscovitch, and Bellos (1995)by showing that conceptual
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sensory or functional object attributes.We extended a study performed by Schacter,Cooper, and Delaney
(1990) by demonstrating priming for impossible objects using the sensitive priming index of response
times. The simulators in the study were not able to simulate interidentity amnesia on the implicit mem-
ory tasks employed. Partly in contrast to participants in previous studies, DID patients showed evidence
of perceptual priming aswell as conceptualpriming comparable to that of controls. DID patients thus dis-
played normal implicit memory performance.
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the studied item in response to test cues that are meaning-
fully or conceptually related to the studied item. Accord-
ing to the memory systems view, the two types of priming
are mediated by different memory systems—that is, per-
ceptual priming by the perceptual representation system
(PRS) and conceptual priming by the semantic memory
system (Schacter & Tulving,1994).According to the mem-
ory processing view, priming is based on the principle of
transfer-appropriate processing—the overlap between
study and test processing operations as either both data
driven or both conceptually driven (Roediger & McDer-
mott, 1993; Roediger,Weldon, & Challis, 1989). Combin-
ing and extending the memory system view and the mem-
ory processing view, Vriezen, Moscovitch, and Bellos
(1995) have suggested that perceptual and conceptual
priming may be linked to different sequential stages in in-
formation processing; that is, perceptual identification is
followed by semantic analysis. Priming occurs only when
study and test involve at least the same sequential stage of
processing. Conceptual encoding of the stimulus material
thus does enhance priming on a perceptual priming task,
whereas perceptual encoding does not enhance priming
on a conceptual priming task.

In DID, to our knowledge, only five experimental stud-
ies have examined implicit memory transfer between iden-
tities (Dick-Barnes, Nelson, & Aine, 1987;Eich, Macaulay,
Loewenstein, & Dihle, 1997a, 1997b; Nissen, Ross, Will-
ingham, Mackenzie,& Schacter, 1988;Peters et al., 1998).
These studies have obtained mixed results, which Nissen
et al. and Eich et al. (1997b) have explained in terms of the
influence of what they called identity-specific factors at
the time of encoding and retrieval—that is, the identity-
specific interpretationof material during encodingand the
identity-specific selection of responses during retrieval.
In terms of the identity-specific interpretation of material
during encoding,evidenceof amnesia in DID was obtained
on conceptually driven tasks that make use of semanti-
cally rich materials that might be interpreted in different
ways by different identities. In contrast, evidenceof trans-
fer between identities was obtained on data-driven tasks
because this type of encodingleaves little room for identity-
specific interpretation. In terms of identity-specific selec-
tion of responses during retrieval, transfer of information
was obtained on tasks allowing for only a single response
on each trial, like word fragments (e.g., a––a––in, which
can only be completed to form the word assassin). Evi-
dence of amnesia was obtained on tasks allowing a wide
range of responses (i.e., word stems that could be com-
pleted to form 10 or more words) whose selection could
vary from one identity to the next.

One serious shortcoming of the previous studies of im-
plicit memory in DID is that they have tested a very lim-
ited number of patients. Two were single-case studies
(Dick-Barnes et al., 1987; Nissen et al., 1988), one study
included4 patients (Peters et al., 1998), one included7 pa-
tients (Eich et al., 1997a), and one included 9 patients
(Eich et al., 1997b). Moreover, only two studies have in-
cluded control participants:Peters et al. used normal con-

trols, whereas Eich et al. (1997a) included controls in-
structed to simulate DID. The inclusion of simulators is
important given that the so-called sociocognitive model
considersDID to be a syndrome of role enactment adopted
by emotionally needy clients as a way of communicating
their distress and gaining and maintaining the attentionof
therapists and others (Lilienfeld et al., 1999; Spanos,
1996).

The goal of the present study was to systematically test
interidentity implicit memory transfer in DID while over-
coming some of the methodological drawbacks of previ-
ous studies. We included a larger sample of female DID
patients (n 5 31) as well as a normal control group com-
parable on sex, mean age, and education level (n 5 25).
We made use of indirect memory tasks on which we ex-
pected malingering to be very difficult—through the use
of speeded priming tasks and a 1-week interval between
the encoding and retrieval phases in one task. Moreover,
to ensure that malingering was not possible on the tasks
employed, we included a control group instructed to sim-
ulate DID (n 5 25). Following Silberman, Putnam, Wein-
gartner, Braun, and Post (1985), the DID simulators were
asked to make up an imaginary, “amnesic” identity and to
“switch” upon request to this amnesic identity during the
experiment. Also, they were given informative instruc-
tions about how to simulate interidentity amnesia in the
memory tasks used.

Three implicit memory tasks were included to examine
the explanation of implicit memory performance in DID
suggested by Eich et al. (1997b) and Nissen et al. (1988).
The influence of identity-specific interpretation of mate-
rial during encodingwas tested by contrasting a task using
perceptual encoding with a task using conceptual encod-
ing. The influence of identity-specific selection of re-
sponses during retrieval was tested in a task using percep-
tual encoding, contrasting trials with only 1 possible
response in the retrieval phase with trials with 10 or more
possible responses in the retrieval phase.

To explore perceptual priming in DID, we included a
task determining priming of novel, visual objects. The
task uses three-dimensionaldrawings that depict unfamil-
iar structures (for an example, see Schacter, Cooper, &
Valdiserri, 1992). Some of the drawings are structurally
possible objects that can exist in the three-dimensional
world. The others are impossibleobjectswhose surfaces and
edges contain ambiguities and inconsistencies that would
prohibit them from existing as actual three-dimensional
objects. Participants first performed a study phase that is
considered to promote encoding of the three-dimensional
object structure. In the test phase, they were given an in-
direct memory test in which studied and unstudiedobjects
were flashed briefly on the screen, and the participants’
task was to decide whether each object was possible or im-
possible. Priming effects in the object decision task are
thought to depend on a subsystem of the perceptual rep-
resentation system, the so-called structural-description
memory system (Schacter & Tulving, 1994). A structural
description of an object refers to the mental representa-
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tion of relations among componentsof an object that spec-
ifies its global or three-dimensional form and structure in
contrast to local or two-dimensionalobject features. Perfor-
mance on the object decision task is facilitated by access
to structural descriptions of target objects. Therefore, if a
study task promotes the acquisitionof a three-dimensional
structural description of a target object, the availability of
such knowledge at the time of test facilitates object deci-
sion performance. Priming, indicatedby an increased pro-
portion of accurate object decisions for studied objects in
comparison with unstudied objects, has been observed
only for possible objects and not for impossible objects,
because participants are thought to have some difficulties
forming mental images of structural impossibility(Cooper,
Schacter, Ballesteros, & Moore, 1992; Schacter, Cooper,
& Delaney, 1990; Schacter, Cooper, Delaney, Peterson, &
Tharan, 1991).

Conceptualpriming was measured by a semantic classi-
fication procedure (see Vriezen et al., 1995, Experiments 1
and 6). Semantic memory contains factual information—
both concrete and abstract—about the world in the broad-
est sense, without an autobiographicalreference (Schacter
& Tulving, 1994). Semantic domain-specific impairments
have been observed in brain-damaged patients for either
sensory or functional attributes of objects (Damasio,
1990; Patterson & Hodges, 1995; Warrington & Shallice,
1984). Sensory attributes describe physical (mainly vi-
sual) properties of an object such as color or shape. Func-
tional attributes describe the function of an object—for
example, the function of a wheelbarrow as an object used
by people to carry material (Schacter, 1996). The task we
used involves classifying visually presented words as
quickly as possible with respect to some specified crite-
rion. Priming is observed across different semantic classi-
fication tasks only if the study and test phases require ac-
cess to information of the same semantic attributes—that
is, either of sensory attributes or of functional attributes
(Vriezen et al., 1995). In the study phase, subjects re-
sponded to a question pertaining to sensory attributes (a
question about an item’s overall size in the real world). In
the test phase, they had to respond to a second question
pertaining to sensory attributes (about an item’s relative
dimensions) and a question pertaining to functional attri-
butes (whether an item is man-made or not). The sensory
attribute question in the test phase is denoted the related
question, and the functional attribute question is denoted
the unrelated question.

Finally, a word stem completion task was added to in-
vestigate the influenceof identity-specific selection of re-
sponses during retrieval. The task was a Dutch equivalent
of tasks that are frequently referred to in the literature on
amnesic patients as the “juice task” and the “motel task”
(Graf, Squire, & Mandler, 1984; Squire, Shimamura, &
Graf, 1987). In the task used, half of the word stems could
only be completedwith one word or a variation of the word
(e.g., juiwith juice or juicyas completion).These were des-
ignated the single completion word stems. The other half
had 10 or more completions (i.e., motel or motive for mot)
and were denoted the multiple completion word stems.

In the object decision task we used a 1-week interval
between the study and test phases, instead of the test phase
immediately following the study phase, as in the proce-
dure employed by Cooper et al. (1992) and Schacter et al.
(1990; Schacter et al., 1991; Schacter et al., 1992). Also,
in all three tasks, we instructedparticipants to react as fast
as possible and repeated this instruction after the practice
trials to ensure high-speed performance. Both measures
were taken to prevent malingering by decreasing the ex-
plicit memory traces of the studied objects available for
participants in the test phase. We expected these measures
as well as the encoding instructions in the implicit task to
result in the absence of explicit recollection of stimulus
material in the test phase. Consequently, we expected sim-
ulators to perform at about the same level as controls. If
explicit recollection of the studied items was still avail-
able and applicable,simulatorsmightuse their recollection
of studied items to decrease the proportion of correct re-
sponses and to slow down their responses to studied items.

Controls were expected to reveal a priming effect on the
possible objects in the perceptual priming task and on the
related question in the conceptual priming task, and no
priming effect on the impossible objects and the unrelated
question. They also were expected to show evidence of
priming on both single and multiple completion word
stems. FollowingEich et al. (1997b)and Nissen et al. (1988),
DID patientswere expected to perform equally to controls
on the perceptual priming task but to show evidence of in-
teridentity amnesia on both the related and the unrelated
questions of the conceptual priming task due to the task’s
conceptual encoding in the study phase. Evidence of
transfer was expected on the single completions, and evi-
dence of interidentityamnesia was expected on the multi-
ple completions in the word stem completion task.

METHOD

Participants
Thirty-one female DID patients participated in the study. Patients

were recruited with the help of clinicians in The Netherlands and
Belgium. To be eligible for participation, patients had to meet the
DSM–IV (American Psychiatric Association, 1994) criteria and the
criteria of the Structured Clinical Interview for DSM–IV Dissocia-
tive Disorders (SCID-D), a semistructured interview used to diag-
nose the DSM–IV dissociative disorders (Boon & Draijer, 1994;
Steinberg, 1993). The mean number of years since diagnosis of DID
for patients was 4.42 years (range 3 months to 11 years), and DID
was always the main reason for patients to be in treatment. Partici-
pants were informed that the aim of the study was to understand
more about the memory problems often reported by DID patients.
Patients self-selected two identities that would participate in the ex-
periment. Borrowing terms prevalent in DID clinical practice, we
described conditions for participation as follows: (1) At least one of
the identities is completely amnesic for the events experienced by
the other participating identity during the experiment; (2) these two
identities are able to perform the tasks without interference from
other identities; (3) these two identities are able to perform the tasks
without spontaneous switches to other identities; (4) the patient is
able to switch between these two identities on request. The selected
identities could be either female or male.

In addition, 50 female controls participated. Groups were com-
parable on age and education (Table 1). Control participants did not
report any relevant memory, visual, or attentional problems or psy-
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chiatric disorders. Control participants were divided into two groups,
the controls and the simulators. Simulators were instructed to imi-
tate DID. They were shown a documentary about a DID patient and
were given additional written information about DID. They were
subsequently asked to make up an imaginary, amnesic identity and
come up with detailed characteristics of this identity. Following Sil-
berman et al. (1985), they were given a 17-item data sheet for the
identity on which they were asked to assign name, age, sex, physi-
cal description, personal history, and personality style. Examination
of the completed data sheets confirmed that participants had in-
vested considerable effort in inventing an identity. Finally, they were
asked to practice during the week preceding the experiment switch-
ing to their new identity and taking on its state of mind.

Both the controls and the simulators completed the Dissociative
Experiences Scale (DES; Carlson & Putnam, 1993) and the Creative
Experiences Questionnaire (CEQ; Merckelbach, Muris, Schmidt,
Rassin, & Horselenberg, 1998) (Table 1). The DES is a 28-item self-
report questionnaire with scores ranging from 0 to 100. Scores above
20 or, more conservatively, above 30, are thought to be indicative of
pathological dissociation. The CEQ is a 25-item self-report ques-
tionnaire with scores ranging from 0 to 25. Scores are thought to be
indicative of fantasy proneness— that is, the inclination to be im-
mersed in daydreams and fantasies. The controls and the simulators
did not differ significantly on DES scores or CEQ scores. Neither
controls nor simulators showed pathological levels of dissociation as
measured by the DES. Written informed consent was obtained from
all participants prior to participation.

Design
Participants were tested in two sessions separated by a 1-week in-

terval. Because of illness, 5 participants were tested after a longer in-
terval: one patient after 9 days, 1 control subject after 8 and 1 after
14 days, and 1 simulator after 10 and 1 after 12 days. In the first ses-
sion, participants initially completed the study and test phases of the
word stem completion task. Subsequently, they performed the study
phase of the perceptual encoding task. In the second session, they
performed the test phase of the perceptual encoding task, after which
they completed the study and test phases of the conceptual encod-
ing task. Participants performed the priming tasks as part of a larger
study on reported memory impairments in DID (Huntjens, Postma,
Peters, Woertman, & Van der Hart, 2001). There was no overlap in
study material between tasks. The encoding and retrieval phases of
all of the studies described were performed by different identities,
with the retrieval phase performed by an identity subjectively re-
porting complete amnesia for the encoding phase. At the beginning
of each retrieval phase, the identity reporting amnesia was asked if
she knew anything about the encoding phase performed by the other
participating identity and/or of the material presented in the encod-

ing phase. She was asked to answer with “yes” or “no.” If she answered
with “yes,” she was asked what she knew exactly (e.g., instructions,
stimulus material).

In the laboratory, many DID patients can alternate or “switch” be-
tween identities on demand, although this is not always under their
control. Switches typically occur in seconds to minutes and are man-
ifested by changes in facial expression, quality and quantity of
speech, attentional focus, reported cognitive capacities, and affect
(Putnam, 1997). As mentioned in the conditions for participation,
patients in this study were able to switch between the two partici-
pating identities on request and were able to perform the tasks with-
out spontaneous switches to other identities. Patients made the
switch to and from the participating identities at the beginning and
end of both sessions and between participating identities before each
test phase. The transition was initiated by asking the patient to let an
identity “come forward” and take control of the patient’s conscious-
ness and behavior. Also, the patient was asked to let the other par-
ticipating identity “step back,” thereby moving out of consciousness.
The switching process was assisted either by the patients’ own clin-
ician or by one of the authors (R.H. or O.V.). The switching process
was always accomplished in less than 2 min. Controls performed the
tasks without switching; instead, they had a 2-min break to keep the
length of procedures equal between groups. Simulators performed
the study phase of all three tasks in their normal identity state and
the test phase in their imagined amnesic identity.

Materials
Line drawings representing objects were used in the perceptual

priming task. Like all stimuli in this study, they had a neutral affec-
tive meaning. Object drawings were obtained from Schacter et al.
(1990). Four sets of drawings were constructed on the basis of a pilot
study in which 35 psychology students (mean age 5 21.41 years,
SD 5 2.99) were shown object drawings and were asked to classify
each object as possible or impossible. On the basis of the participants’
scores, four sets of drawings were assembled, two sets depicting pos-
sible objects and two sets depicting impossible objects. The two sets
depicting possible objects were matched according to proportion-
correct object decisions [t (34) 5 0.35, p 5 .73] and mean response
time [t (34) 5 21.03, p 5 .31], one to function as a studied set and
one to function as an unstudied set. Because it did not prove possi-
ble to construct sets of 10 drawings of impossible objects that did not
differ in mean proportion-correct object decisions, sets of 9 draw-
ings were used. These were also matched according to proportion-
correct object decisions [t (34) 5 20.78, p 5 .44] and mean re-
sponse time [t(34) 5 0.02, p 5 .98]. The measurement of response
times was not part of the original studies developed by Schacter et al.
(1992); response time was used as an additional index of priming.

For the conceptual priming task, four sets of 16 Dutch words rep-
resenting objects were assembled. Words in each of two sets were
matched with respect to the response times of 38 pilot participants
to the question “Is it taller than it is wide?” (the dimension ques-
tion). These matched sets are called Set A and Set C. Words in each
of the other two sets were matched with respect to the response times
of the pilot participants to the question “Is it man-made?” (the man-
made question). These matched sets are called Set B and Set D. In a
second pilot study (n 5 20), some adjustments were made to the
sets, and in a third pilot study (n 5 35; mean age 5 21.41 years,
SD 5 2.99), the final sets were tested for mean response times. The
difference in mean response time between Sets A and C was non-
significant [F(1,33) 5 3.05, MSe 5 1,167.02, p 5 .09]. Also, the dif-
ference in mean response time between Sets B and D was non-
significant [F(1,33) 5 0.02, MSe 5 2,066.39, p 5 .89]. The pilot study
was also used to test order of questions. Half of the participants (n 5
18) answered the dimension question first and the other half (n 5
17) answered the man-made question first. No significant effects of
order were found. Subsequently, three lists were made, each for a
different classification task. List 1 was used in the study phase and

Table 1
Participant Characteristics for the Three Groups:

DID Patients, Controls, and Simulators

Group Age (Years) Education DES CEQ

DID patients (n 5 31)
M 38.48 5.39 – –
SD 8.68 1.20 – –

Controls (n 5 25)
M 37.72 5.88 6.31 5.48
SD 11.29 1.13 4.10 3.24

Simulators (n 5 25)
M 32.48 5.84 6.54 4.20
SD 10.31 1.14 3.93 2.58

Note—Education was assessed on a scale from 1 (low) to 7 (high) (Ver-
hage, 1964); DES, Dissociative Experiences Scale (score range 0–100);
CEQ, Creative Experiences Questionnaire (score range 0–25).
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consisted of Set A and Set B. List 2 was used for the related catego-
rization question and consisted of Set A and Set C, and List 3 was
used for the unrelated categorization question and consisted of Set B
and Set D. Three additional lists of four words served as practice
items preceding Lists 1, 2, and 3.

For the word stem completion task, four sets of word stems were
constructed on the basis of a pilot study in which 33 psychology stu-
dents (mean age 5 21.48 years, SD 5 3.01) served as participants.
They were shown 40 three-letter word stems sequentially and were
asked to say aloud the first word that popped into mind that would
complete the word stem. On the basis of the proportion of word stem
completions and response times, two sets of single-completion word
stems were constructed, one to function as a studied set and one as
an unstudied set. Because it did not prove possible to construct sets
of 10 word stems that did not differ in priming measures, we made
sets of 9 word stems. These single-completion word stem sets did
not differ in mean correct completions [t(32) 5 21.11, p 5 .28], nor
did they differ in mean response time [t (32) 5 0.82, p 5 .42]. Two
sets of 10 multiple-completion word stems were composed that did
not differ in mean correct completions [t (32) 5 20.82, p 5 .42] nor
in mean response time [t(32) 5 2.51, p 5 .61].

Procedure
In the perceptual priming task, patients were informed in Identity

State 1 that they would see complicated drawings of objects and that
the experiment was concerned with short-term memory for objects.
Patients were instructed to study each object for 5 sec and then to de-
cide how they would divide it in two equal halves (i.e., to look for
the plane of symmetry). They were instructed to study the entire ob-
ject, not just parts of it. After 5 sec, the drawing disappeared and
participants had to indicate with their hands how they would divide
the object in two equal halves. After the presentation of five practice
items, participants were shown a set of possible and a set of impos-
sible object drawings, all presented in a different random order for
each participant. The symmetry task was meant to ensure the encod-
ing of the three-dimensional object structure.

In the second session, patients were told that they would be exposed
to a series of briefly displayed drawings. They were informed that
some of the drawings represented valid, possible three-dimensional
objects that could exist in the real world, whereas other drawings
represented impossible objects that could not exist as actual objects
in the real world. It was explained that their task was to decide
whether each object was possible or impossible. One practice object
of each type was then shown. They were informed that all possible
objects must have volume and be solid, need not be familiar, could
be made out of stone or clay, and that they could not see through
them. Participants were instructed to respond by pressing the “M” key
in response to possible objects and the “Z” key in response to im-
possible objects. They were asked to do this as quickly and as accu-
rately as possible. The object decision task then began with the pre-
sentation of 10 practice items. Subsequently, participants were
informed that the critical test would now begin and the instruction
to react as fast as possible was repeated. The critical test consisted
of the sequential presentation of 40 drawings in a different random
order for each participant. Each drawing was presented for 100 msec,
preceded by a fixation point for 500 msec and followed by a dark
screen. The intertrial interval was 2,000 msec. Before switching to
their amnesic identity in Session 2, simulators were told that they
would be asked to perform a task that would involve both drawings
they had already seen in Session 1 and unstudied, new drawings.
They were instructed to pretend that they did not know that their nor-
mal identity had performed the object-dividing task and thus to pre-
tend to have no memory of the drawings. Subsequently, they were
given 2 min to take on their amnesic identity’s state of mind.

In the conceptual priming task, participants were informed that
the purpose of the experiment was to see how quickly people have
access to knowledge about words. Patients were first instructed to

categorize objects as fast as possible by overall size (“Is it larger than
a television set?”) in Identity State 1. They performed four practice
items on which they received feedback, after which List 1 was pre-
sented. They were instructed to respond by pressing the “M” key if
their answer was “yes” and the “Z” key if their answer was “no.”
Each word was shown until a response was made. Once a response
was made, the word was removed and the screen remained blank for
2,000 msec; then the next word appeared. Subsequently, patients
performed the related categorization trials (the dimension question)
in Identity 2. They again started with four practice items, and then
they were shown List 2. Finally, patients performed the unrelated
categorization trials (the man-made question), also in Identity 2.
They again started with four practice items, followed by List 3. Sim-
ulators performed the size categorization question in their normal
identity state. They performed the related dimension question and
the unrelated man-made question after having switched to their
imagined amnesic identity. Before being given 2 min to take on their
amnesic identity’s state of mind, they were told that they would be
asked to answer two similar questions with both words they had al-
ready seen and unstudied words. They were instructed to pretend
that they did not know that their normal identity had performed the
size question and thus to pretend to have no memory of the words.
They were also instructed to respond as fast as possible but not faster
to words they had seen in their normal identity state.

In the study phase of the word stem completion task, 23 nouns
were presented sequentially to the patient’s Identity 1 in random order
on a computer screen. Patients were asked to count the number of
letters that either had a “stick” (e.g., “b” or “f ”) or a “tail” (e.g., “g”
or “j”). Each word was shown for 2 sec. Then, a question mark ap-
peared on the screen and participants had a maximum of 10 sec to
press the correct key. This task was meant to ensure that patients en-
coded the words without being told that the words would be referred
to in a stem completion phase later on. The 23 words were the pos-
sible completions of one set of single completions and one set of mul-
tiple completions together with four items to prevent primacy and re-
cency effects. Then after four practice trials, all 38 word stems of the
studied and unstudied single- and multiple-completion sets were
presented to Identity 2 in random order without making reference to
having been studied by Identity 1. The procedure in this phase was
the same as the procedure followed in the pilot study. The participants’
response time was determined using a voicekey. The experimenter
scored their verbal response. Participants were allowed a maximum
of 3 sec to provide an answer. Simulators were told that they would
now be asked to perform a word stem task in which half of the stems
could be completed with a word they had just studied. They were in-
structed to pretend that they did not know their normal identity had
performed the study phase and thus had no memory of the words.

Results
Of the 31 DID patients tested, a number of patients re-

ported some explicit knowledge of the study phase in the
test phase—namely 6 patients in the perceptual priming
task, 2 patients in the conceptual priming task, and 5 pa-
tients in the word stem completion task. These patients
were left out of the analyses. Data of 1 other patient in the
perceptual priming task, 3 patients in the conceptual prim-
ing task, and 2 patients in the word stem completion task
were not included because emotional problems unrelated
to the study interfered with the testing. Data of 2 addi-
tional patients in the word stem completion task were not
included because of software errors. The results described
therefore pertain to 24 DID patients in the perceptual
priming task, 26 in the conceptual priming task, and 22 in
the word stem completion task.
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In the analyses reported, response times more than 2 SD
from the mean per participantper word set were excluded.
However, because it could be argued that removal of
scores more than 2 SD from the mean excludes extreme
scores, reducing the mean response times for studied
words of simulators in particular, all analyses were re-
peated with the inclusionof response times that were more
than 2 SD from the mean. These analyses, however, yielded
equivalent priming results for simulators.

Perceptual Priming
Mean proportion-correct object decisions and mean re-

sponse times for correct object decisions for possible and
impossible objects are presented in Tables 2 and 3. Con-
sider first the mean proportion-correct object decisions
for possible objects. A 2 3 3 object repetition (studied vs.
unstudied) 3 diagnosis group (patients vs. controls vs.
simulators) analysis of variance (ANOVA) revealed that
there was a significant repetition effect [F(1,71) 5 62.95,
MSe 5 0.015, p < .001]. The object repetition 3 diagno-
sis group interaction proved nonsignificant [F(2,71) 5
1.78, MSe 5 0.015, p 5 .18], indicating that the repetition
effect did not differ between the diagnosis groups. There
was no significantmain effect of diagnosis[F(2,71)5 1.39,
MSe 5 0.022, p 5 .26]. For the mean response times for
possible objects, a corresponding ANOVA revealed that
there was a significant repetition effect [F(1,71) 5 6.25,
MSe 5 80,182.61, p 5 .015]. The object repetition 3 di-
agnosis group interaction again proved nonsignificant
[F(2,71) 5 0.94,MSe 5 80,182.61,p 5 .40], indicatingthat
the repetition effect did not differ between the diagnosis
groups. The main effect of diagnosis was not significant
either [F(2,71) 5 2.84, MSe 5 196,851.46,p 5 .065].

For the mean proportion-correct object decisions for
impossible objects, the corresponding ANOVA showed
that there was no significant repetition effect [F(1,71) 5
2.23, MSe 5 0.018, p 5 .14]. The object repetition 3 diag-
nosisgroup interactionwas not significanteither [F(2,71) 5

0.70, MSe 5 0.018, p 5 .50], indicating that this was the
case for all the diagnosis groups. There was, however, a
significant main effect of diagnosis [F(2,71) 5 3.90,
MSe 5 0.022, p 5 .025]. Tukey’s honestly significant dif-
ference (HSD) pairwise comparison procedures indicated
that patients had significantly smaller proportions of cor-
rect decisions than did simulators ( p 5 .020). Patients did
not score differently from controls ( p 5 .60). Neither did
simulators’ proportion of correct decisions differ from
controls’ ( p 5 .18). For mean response times for impos-
sible objects, the corresponding ANOVA revealed that
there was a significant repetition effect [F(1,71) 5 4.81,
MSe 5 84,520.65, p 5 .032]. The object repetition 3 di-
agnosis group interaction was not significant [F(2,71) 5
0.52, MSe 5 84,520.65, p 5 .60], indicating that the rep-
etition effect did not differ between the diagnosis groups.
There was no significant main effect of diagnosis
[F(2,71) 5 2.11, MSe 5 279,583.23,p 5 .13].

Conceptual Priming
Proportion-incorrect responses on the related and unre-

lated questions was very low (M 5 .039, SD 5 .041). No
main effect or interaction reached significance. As in the
Vriezen et al. (1995) study, this measure could not be used
as an index of priming. Mean response times for the related
and unrelated trial condition are presented in Table 4. We
excluded incorrect responses.On the relatedquestion,a 2 3
3 word repetition (studied vs. unstudied)3 diagnosisgroup
(patients vs. controls vs. simulators) ANOVA showed that
there was a significant repetition effect [F(1,73) 5 23.09,
MSe 5 13,709.66, p , .001]. The word repetition 3 diag-
nosis group interactionwas not significant[F(2,73) 5 1.43,
MSe 5 13,709.66, p 5 .25], indicating that the repetition
effect did not differ between the diagnosis groups. There
was a significantmain effect of diagnosis[F(2,73) 5 14.35,
MSe 5 154,835.29, p , .001]. Tukey’s HSD pairwise
comparison procedures indicated that patients reacted sig-
nificantly more slowly than controls ( p , .001) and more

Table 2
Perceptual Priming: Mean Proportion-Correct Object

Decisions for Possible and Impossible Objects
as a Function of Group

Group

Object Type DID Patients Controls Simulators

Possible Objects
Studied

M .75 .85 .85
SD .17 .18 .13

Unstudied
M .64 .65 .68
SD .21 .15 .17

Impossible Objects
Studied

M .66 .74 .80
SD .18 .15 .18

Unstudied
M .66 .67 .76
SD .18 .21 .16

Table 3
Perceptual Priming: Mean Response Times (in Milliseconds)

for Correct Object Decisions for Possible and
Impossible Objects as a Function of Group

Group

Object Type DID Patients Controls Simulators

Possible Objects
Studied

M 1,098 865 930
SD 413 292 603

Unstudied
M 1,295 977 970
SD 752 272 417

Impossible Objects
Studied

M 1,209 956 990
SD 643 271 497

Unstudied
M 1,359 1,085 1,027
SD 628 533 725



PERCEPTUAL AND CONCEPTUAL PRIMING IN DID 1039

slowly than simulators ( p 5 .001). Simulators’ response
times did not differ from controls’ ( p 5 .31).

On the unrelated question, the corresponding ANOVA
revealed that there was no significant repetition effect
[F(1,73) 5 0.04, MSe 5 19,314.72, p 5 .85]. The word
repetition 3 diagnosis group interaction was not signifi-
cant [F(2,73) 5 0.17, MSe 5 19,314.72, p 5 .85], indi-
cating that this was the case for all of the diagnosisgroups.
There was a significantmain effect for diagnosis[F(2,73) 5
5.61, MSe 5 97,674.23,p 5 .005]. Tukey’s HSD pairwise
comparison procedures indicated that patients reacted sig-
nificantly more slowly than controls ( p 5 .005). The dif-
ference between DID patients and simulators was mar-
ginally significant ( p 5 .051). Simulators’ response times
did not differ from controls’ ( p 5 .69).

Word Stem Completion With One
or More Possible Responses

For the single-completionstems, the proportionscorrectly
completed used stems for studied and unstudied word
stems were calculated.For the multiple-completionstems,
the proportion of correctly completedword stems was cal-
culated as the proportion word stems completed to a stud-
ied word or another correct completion. For single- and
multiple-word stems, the mean studied and unstudied re-
sponse times were calculated as the mean response time of
the word stems that were correctly completed. Mean pro-
portions of correctly completed word stems and mean re-
sponse times are presented in Tables 5 and 6. Consider
first the proportionsof correctly completed single comple-
tion word stems. A repeated measures analysis revealed a
significantword repetitioneffect [F(1,69) 5 63.01,MSe 5
0.013, p , .001]. The interaction of word repetition 3 di-
agnosis, however, did not prove significant [F(2,69) 5
0.82, MSe 5 0.013, p 5 .45], indicating that the repetition
effect did not differ between diagnosis groups. There was
a significant main effect of diagnosis [F(2,69) 5 5.24,
MSe 5 0.032, p 5 .008]. Pairwise comparisons indicated

that patients completed significantly fewer studied and
unstudiedword stems than did controls ( p 5 .009) or sim-
ulators ( p 5 .038). Simulators did not differ from controls
( p 5 .84). For single-completion mean response times, a
repeated measures analysis revealed a significantword rep-
etition effect [F(1,69) 5 15.62, MSe 5 59,429.22, p ,
.001]. The interaction of word repetition 3 diagnosis was
not significant [F(2,69) 5 1.18, MSe 5 59,429.22, p 5
.31], indicating that the repetition effect did not differ be-
tween diagnosis groups. There was a significant main ef-
fect of diagnosis [F(2,69) 5 4.31, MSe 5 80,569.46, p 5
.017]. Pairwise comparisons indicated that response times
of patients were significantly increased compared with
those of controls ( p 5 .014). Simulators did not differ sig-
nificantly in response time from patients ( p 5 .55). The
difference in response time betweensimulators and controls
also did not reach significance ( p 5 .15).

For proportions of correctly completed multiple-
completion word stems, a repeated measures analysis re-
vealed no significant word repetition effect [F(1,69) 5
0.02, MSe 5 0.0062, p 5 .89]. The interaction between
word repetition and diagnosis was not significant either
[F(2,69) 5 1.04, MSe 5 0.0062, p 5 .36]. There was no
significant main effect of diagnosis [F(2,69) 5 2.50,
MSe 5 0.0071,p 5 .09]. Additionally, t tests were performed
to compare multiple-completion proportions of word
stems completed to a studied word to a chance rate of .10.
This chance level of .10 reflects the 10 or more possible
completions in this set of word stems (e.g., Nissen et al.,
1988). The mean proportions of studied word stems that
were completed to a studied word (i.e., excluding word
stems completed to another correct completion) indicated
evidence of repetition (M 5 .26, SD 5 .14 for controls;
M 5 .18, SD 5 .12 for patients; M 5 .17, SD 5 .094 for
simulators). T tests comparing the scores with the chance
proportion of .10 indicated evidence of repetition in all
participants—patients [t (21) 5 3.25, p 5 .004], controls
[t(24) 5 5.91, p , .001], and simulators [t (24) 5 3.85,

Table 4
Conceptual Priming: Mean Response Times (in Milliseconds)
for Correct Responses for Semantically Related and Unrelated

Classification Questions as a Function of Group

Group

Question Type DID Patients Controls Simulators

Related
Studied

M 1,346 786 976
SD 534 104 333

Unstudied
M 1,471 887 1,024
SD 647 147 326

Unrelated
Studied

M 1,080 806 888
SD 387 179 283

Unstudied
M 1,100 811 876
SD 539 153 243

Table 5
Word Stem Completion: Mean Proportion of Correct

Single- and Multiple-Completion Word Stems as a
Function of Group

Group

Word Stem Type DID Patients Controls Simulators

Single-Completion Stems
Studied

M .67 .84 .79
SD .23 .18 .16

Unstudied
M .52 .66 .66
SD .26 .18 .16

Multiple-CompletionStems
Studied

M .89 .92 .92
SD .12 .08 .09

Unstudied
M .87 .92 .94
SD .16 .07 .07
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p 5 .001]. An ANOVA revealed that diagnosisgroups dif-
fered significantly in the proportionof studiedword stems
completed to a studied word [F(2,69) 5 4.19, MSe 5
0.014, p 5 .019]. Pairwise comparisons revealed that sim-
ulators scored significantly lower than controls ( p 5
.026). Although patients also scored lower than controls,
this did not reach significance ( p 5 .066). Patients did not
differ from simulators ( p 5 .96). A repeated measures
analysison mean studiedand unstudiedmultiple-completion
response times revealed a significant repetition effect
[F(1,69) 5 5.85, MSe 5 26,001.91, p 5 .018]. Although
response times for patients were equivalent for studied
and unstudied words, the interaction of word repetition
and diagnosisprovednonsignificant[F(2,69)5 2.35,MSe 5
26,001.91, p 5 .10]. There was a significant main effect
of diagnosis [F(2,69) 5 7.91,MSe 5 64,137.09,p 5 .001].
Pairwise comparisons indicated that patients had signifi-
cantly longer response times than controls ( p 5 .001).
The difference between simulators and controls also was
significant ( p 5 .041); patients did not differ from simu-
lators ( p 5 .29).

In summary, although participants did not complete
more studied than unstudied multiple-completion word
stems with a correct completion in the word stem com-
pletion task, they did complete more multiple-completion
stems with studied words than would be expected on a
chance level of 10%. Also, they showed decreased response
times to studied words relative to unstudied word stems.
On the single-completionstems, priming was also evident
from the increased proportion of correct completions for
studied words and the decreased response times of studied
words in comparison with unstudied words. Participants
thusshowedclear evidenceof priming on both typesof word
stems.

DISCUSSION

The present study aimed to assess the transfer of implicit
memory between identities in DID. In agreement with

studies performed by Eich et al. (1997a, 1997b) and Nis-
sen et al. (1988), we obtainedevidenceof priming for DID
patients comparable to that of controls on a data-driven
task (the perceptual encoding task) and on a task allowing
for only a single response on each trial (word stem com-
pletion task). Moreover, and in contrast to studies by Eich
et al. (1997b), Nissen et al., and Peters et al. (1998), we
also observed priming effects on a conceptually driven
task and a task allowing for a range of responses (word
stem completion task). Patients thus showed evidence of
transfer of information between identities on all implicit
memory tasks employed. It should be noted that despite
not differing from controls with respect to implicit mem-
ory effects, patients did show a generally impaired per-
formance on the conceptual encoding task and the word
stem completion task, as is evident from their significantly
longer response times to both studied and unstudied items.
They also produced fewer correct word stem completions.
The DID patients’ less efficient and slower performance
could have been the result of their having fewer process-
ing resources available for memory tasks because of an
emotional preoccupation, as also reported in depressed
and anxious patients (Baddeley, Wilson, & Watts, 1995).

It can be argued that interidentity amnesia was not ex-
pected in the first place on the word stem completion task
with multiple completionsdue to its data-driven encoding
(i.e., the counting of “sticks” and “tails”). However, both
the related and unrelated conceptuallydriven tasks also al-
lowed for multiple—although only two—response alter-
natives while requiring conceptual encoding of an object’s
sensory and functional attributes. Although the identity-
specific interpretation of material at the time of encoding
and the identity-specific selection of responses during re-
trieval has been considered the crucial distinctive factor
in finding interidentityamnesia in DID (Eich et al., 1997b;
Nissen et al., 1988), we did not obtain evidence for this. At
the perceptual stage of information processing, the for-
mation of new structural object representationsand the ac-
tivation of existing word representations in the encoding
phase appears to extend to the retrieval phase performed
by another identity in DID patients. Similarly, at the con-
ceptualstage, the representationof objects’sensory attribute
information seems to transfer to another identity, indicat-
ing that very specific encoding and retrieval operations
persist even when DID patients switch between identities.

The different findings of this study and previous stud-
ies of priming in DID (Eich et al., 1997a, 1997b; Nissen
et al., 1988; Peters et al., 1998) could be due to the higher
power resulting from the larger sample in this study (31
patients tested with results pertaining to a mean of 24 pa-
tients reporting no recall for encoding phases). Further,
we added measures of response times to index priming,
whereas all previous studies on implicit memory perfor-
mance in DID have reliedonlyon accuracyscores.Response
times may be a more sensitive measure of priming, as is
indicated by our results on the impossible objects percep-
tual encoding task, where priming is indicating by re-
sponse times but not by the proportions of correct object
decisions.

Table 6
Word Stem Completion: Mean Response Times

(in Milliseconds) for Correctly Completed Single- and
Multiple-Completion Word Stems as a Function of Group

Group

Word Stem Type DID Patients Controls Simulators

Single-Completion Stems
Studied

M 1,234 985 1,206
SD 354 218 394

Unstudied
M 1,428 1,199 1,281
SD 422 295 280

Multiple-Completion Stems
Studied

M 1,304 958 1,122
SD 348 151 251

Unstudied
M 1,286 1,051 1,242
SD 354 192 324
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A third factor that may account for the different find-
ings is that in all of the previous studies of implicit mem-
ory functioning in DID that obtained evidence of inter-
identity amnesia, explicit references were made to the
studied stimulus material encoded by another identity. In
the study by Peters et al. (1998), the test identity was in-
structed to complete word stems to words that had been
learned by another identity. Eich et al. (1997b) presented
a free recall task to the test identity of the words encoded
by another identity immediately preceding the word stem
completion task. In the study by Nissen et al. (1988), no
direct reference was made to the studied material, but the
task was performed in the context of other tasks that did.
Explicit reference to the study phase and the material
studied may have caused patients to misconceive the im-
plicit memory task as an explicit measure of memory and
to complete the task as such.

In the present study, however, no explicit reference was
made to the studied material. Also, by incorporating a
group of DID simulators, it was shown that whatever ex-
plicit knowledge was available in the test phase, it could
not be put to use to influence implicit memory perfor-
mance and simulate a pattern of interidentity amnesia.
Simulators did differ from controls in the proportion of
stem completions and the response times of the multiple-
word stem completion task; that is, they showed generally
impaired performance both on studied and unstudied
word stems. This may have been because they had to di-
vide attention between role playing and performing the
memory task. Importantly, however, priming scores of
simulators were comparable to those of controls, indicat-
ing that task performance could not be influenced by
strategies using explicit recollections of studied material,
even after specific instructions regarding how to simulate
interidentity amnesia in DID. This inability to simulate
amnesia seemingly contrasts with findings in other stud-
ies using participants instructed to simulate amnesia (e.g.,
Davis et al., 1997; Eich et al., 1997a; Horton, Smith, Barg-
hout, & Connolly, 1992).

Our primary goal, however, in designing the memory
tasks used in this study was not to detect but to exclude
malingering. To this end we used a 1-week interval be-
tween the encoding and retrieval phases in the perceptual
encoding task. Also, in all tasks, we instructed partici-
pants to react as fast as possible. This direction was given
in the initial instruction and repeated after the practice tri-
als. This instruction contrasts with instructions used in
studies designed to detect malingering, in which no high-
speed response instructions were given. We should note
that in a word stem completion task performed by Davis
et al. (1997), participants were instructed to immediately
say aloud the first word that popped into mind and that
would complete the word stem. However, given the mean
response times of 2 to 4 sec reported in this study, these in-
structions should not be considered high-speed instruc-
tions. Noteworthy is that when simulators in the present
study were asked about their simulation strategy, they
stated that they found it hard to simulate because they ei-

ther felt they did not recognize any material from the study
phase or that they did recognize material, but felt unable
to simulate due to the time constraint. Note that it cannot
be inferred that explicit memory traces were absent. It
can, however, be concluded that whatever explicit knowl-
edge was available in this study, it could not be put to use
to influence implicitmemory performance. Also note that
it cannot be inferred whether patients have tried to simulate
or not. It can only be said that had they tried to simulate
interidentity amnesia, they would not have succeeded.

We replicated Vriezen et al. (1995) in demonstrating
that the simple repetition of stimulus material at study and
test was not a sufficient condition for priming. A priming
effect was found on the related question, and no evidence
of priming was found on the unrelated question. We ob-
tained evidence of attribute-specific priming (i.e., when
encoding and retrieval both pertained to sensory attrib-
utes). Conceptual priming thus seems to require the forma-
tion of domain-specific semantic representations. As
noted by Vriezen et al., these findings of domain-specific
priming call for a refinement of existing theoretical ac-
counts of conceptual priming. Performance on conceptual
priming tasks is not completely accounted for by the
memory systems view because priming was not found on
all tasks pertaining to a specific underlying memory sys-
tem (i.e., the semantic memory system). Instead, memory
performance appears to depend on both the involvement
of the critical memory system and the overlap between en-
coding and retrieval processing operations. The observed
domain-specific priming calls for the specification of the
semantic memory system, characterized by attribute-
specific processing operations at encoding and retrieval
(see also Cabeza, 1994). Domain-specific conceptual
priming requires the specification of separate semantic
memory subsystems characterized by either mainly sen-
sory or mainly functional processing.

We replicatedSchacter et al. (1990;Schacter et al., 1991;
Schacter et al., 1992) and Cooper et al. (1992) by demon-
strating evidenceof perceptual priming selectivelyon pos-
sible objects when considering proportion of correct ob-
ject decisions. Importantly, however, we extended their
findings by demonstrating priming for both possible and
impossibleobjects by including response times, a priming
index they did not include. Because the task developedby
Schacter et al. included novel, unfamiliar objects, percep-
tual priming was argued not to depend on, or reflect, the
activation of preexisting memory representations, but
rather to rely on the formation of new representations in
the encoding phase (Schacter et al., 1990). They reasoned
that the absence of priming for impossibleobjects was due
to participants’ inability to encode the three-dimensional
object structure of impossible objects. However, the re-
sults of the present study show that it might be possible to
form global mental representations of impossible objects.
Priming of these representationsmay be visible only in the
more sensitive priming measure of response times. Alter-
natively, priming of unfamiliar objects may be brought
about by the repetitionof lower level nodes of object char-
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acteristics. In that case, representations of unfamiliar ob-
jects that produceprimingneed not form a coherent,global,
three-dimensional object structure, but instead need only
consist of lower level representations formed in an earlier
stage of information processing.

In conclusion, the main findings of the present study
are that DID patients displayed normal implicit memory
performance on both data-driven and conceptuallydriven
tasks. These findingshave theoretical significancefor cur-
rent views on memory dysfunction in DID. One possible
implication is that amnesia for implicit information be-
tween the two identity states does not extend to neutrally
valencedmaterial, but, if it exists, is involvedonly in emo-
tional information processing. This possibility seems to
make sense given the etiologyof DID as a pathological re-
action to childhood trauma. In other words, the particular
coping mechanisms that create identity-isolated implicit
memory traces work only for information considered to
be emotionally threatening or directly linked to past trau-
matic experiences. Future research thus should attempt to
include trauma-related stimuli in implicit memory tests.

An alternative implication of the present results is that
the presumed amnesic symptoms in DID never include
implicitmemory, whether emotionally significantor emo-
tionally neutral, but are limited to explicit memory. In
other words, the hypothesized coping mechanisms work
to isolate conscious recollection of traumatic experiences
but fail to prevent information transfer between identities
at an implicit level. The present study does not bear on the
distinction between explicit and implicit memory func-
tioning, since we did not include an objective explicit
memory task. However, in other work (Huntjens et al.,
2001), we have obtained evidence of normal explicit
memory performance in DID patients for neutral material,
which argues against the possibilityof amnesic symptoms
being limited to explicit memory. What we did find in
both our implicit and explicit memory studies was a dis-
sociationbetween objectivememory performance and pa-
tients’ subjective reports; that is, although patients indi-
cated no subjective recollection of the encoding phase
performed by a different identity state at all, their test
scores indicated normal memory functioning.

A third possible implication is thus that the reported
amnesic symptoms in DID includeneither implicit nor ex-
plicit memory, for either emotionally significant or emo-
tionally neutral material. Instead, the reported amnesic
symptoms are related to an identity’s lack of subjective
awareness of events experienced by another identity. Pa-
tients’ subjective reports of interidentity amnesia may re-
flect their genuine phenomenological experiences, but
their intact memory traces for an event may go without
their being aware of ownership of that memory; that is,
they suffer a lack of so-called meta-awareness. Dissocia-
tive amnesia thus may not be the correct term to describe
perceived memory problems in DID (e.g., Read & Lind-
say, 2000). Instead, the presence of intact memory perfor-

mance combined with the absence of memory meta-
awareness may be at the core of dissociative amnesia.
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