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Abstract

The mere exposure effect refers to the development of
an emotional preference for previously unfamiliar
material because of frequent exposure to that mater-
ial. This study compared schizophrenia subjects (n =
20) to normal controls (n = 21) to determine whether
implicit memory, as demonstrated by the mere expo-
sure effect, was intact Patients with schizophrenia
demonstrated a normal preference for both verbal
and visual materials seen earlier relative to novel
materials, despite impaired performance on a recogni-
tion task for explicit memory using similar materials.
Previous studies of schizophrenia subjects have shown
a dissociation between implicit and explicit memory
on verbal tasks. We found a similar dissociation
demonstrated by normal functioning on an implicit
memory task and unpaired functioning on an explicit
memory task. Potential implications of these findings
are discussed with regard to treatment and rehabilita-
tion.
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Much of contemporary research in schizophrenia has led
to findings that suggest a wide range of neurocognitive
deficits. For example, patients with schizophrenia are
found to have impairments on tasks that assess attention,
memory, verbal fluency, and affect recognition
(Shoeqeirat and Mayes 1988; Carter et al. 1992; Hanes et
al. 1996; Shaw et al. 1999). Many of these findings have
been used to generate hypotheses regarding the neu-
roanatomical and neurophysiological basis of schizophre-
nia.

Given the overwhelming evidence supporting deficits
in patients with schizophrenia, it is important to find areas
that show preservation of functioning in order to define the
limits of impairment One area of functioning that may be

preserved in patients with schizophrenia is that of implicit
memory. Implicit memory is assessed by tasks that do not
explicitly instruct subjects to recall past events and experi-
ences. Although there is no explicit reference to a past
event, the subject's performance on implicit tasks is facili-
tated by prior exposure due to a phenomenon referred to as
priming (Graf and Schacter 1985). Explicit memory, by
contrast, does require the ability to consciously recollect
past experiences. Several studies suggest that performance
by schizophrenia subjects on verbal tasks demonstrates
normal implicit memory but impaired explicit memory
(Schmand et al. 1992; Schwartz et al. 1992; Clare et al.
1993; Gras-Vincendon et al. 1994; Bazin and Perruchet
1996; Michel et al. 1998; Kazes et al. 1999).

Common experimental tests used in the assessment
of implicit memory include associative memory and word
stem completion tasks, as well as tests of semantic prim-
ing and category production. One other paradigm that
may have particular value in assessing implicit memory in
patients with schizophrenia is the mere exposure effect
(Zajonc 1968). The mere exposure effect is the develop-
ment of an emotional preference for previously unfamiliar
material due to frequent exposure to that material; that is,
subjects express greater liking for familiar stimuli than for
unfamiliar stimuli (Zajonc 1980; Bornstein 1989). Items
that are preferred have acquired an emotional association
that may function as one of the many discriminating cues
for different memories. An important characteristic of the
mere exposure effect is that it occurs independent of con-
scious or explicit memory of the same material.
Participants develop a liking for repeated stimuli regard-
less of their impression of familiarity with the same stim-
uli (Zajonc 1980; Murphy et al. 1995). For example, one
study demonstrated that patients with alcoholic
Korsakoff's syndrome developed the same increase in
preference for previously heard melodies as normal con-
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trols, despite impaired explicit recognition of these
melodies (Johnson et al. 1985). Thus, the ability to
develop preference as demonstrated by the mere exposure
effect depends upon intact implicit memory (Manza and
Bornstein 1995; Seamon et al. 1995). Traditional reviews
and a meta-analysis of mere exposure research demon-
strate that the exposure effect is a robust, reliable phe-
nomenon in healthy participants that is replicable across
diverse cultures (Bornstein 1989; Bornstein et al. 1990;
Murphy et al. 1995).

In the current study, we examined whether patients
with schizophrenia demonstrated the mere exposure
effect. Specifically, we compared the performance of
schizophrenia subjects with the performance of normal
control subjects on preference and recognition tasks. An
important feature of our study design was that the only
difference between the preference (implicit memory) and
recognition (explicit memory) tasks was that subjects
were asked to state which of the two stimuli they liked
better or had seen previously. All other aspects of the two
tasks—stimuli, study-test interval, and presentation
time—were held constant. Our hypothesis was that schiz-
ophrenia subjects would have intact performance on the
implicit memory task but impaired performance on the
explicit memory task.

Methods

Participants. Subjects were chronically ill male patients
with schizophrenia. Diagnoses were reached by consensus
of a clinical psychiatric interview conducted by a senior
psychiatrist or psychologist and a Structured Clinical
Interview for DSM-III-R (Spitzer et al. 1990) carried out
by a trained research assistant. Participants were tested
after 2 weeks of inpatient status and 2 weeks of medica-
tions and treated with either a conventional antipsychotic
agent or risperidone. Patients were assessed as competent
to give informed consent for the study and to complete the
study tasks. Exclusion criteria included a prior history of
major medical or neurological illness, seizure disorder,
head injury, or loss of consciousness, but not comorbid
substance or alcohol abuse.

A Brief Psychiatric Rating Scale (BPRS) score was
obtained from each subject. The BPRS is a widely used
clinician-based rating scale that is used to derive 18 items
representing common psychiatric symptoms (Overall and
Gorham 1962). The total score is used as a global measure
of psychopathology. Subsets of the scale can be used to
derive a BPRS positive symptom score (Conceptual
Disorganization, Hallucinatory Behavior, Unusual
Thought Content) and a BPRS negative symptom score
(Emotional Withdrawal, Motor Retardation, Blunted
Affect). Faustman (1994) provides a comprehensive

review of the properties of the scale and its application as
a research instrument. The mean total BPRS score for our
subjects was 37.3 (range 22.5-62.5) with a mean positive
symptom score of 8.0 (range 3.0-14.5) and a mean nega-
tive symptom score of 6.5 (range 4.0-11.0).

The performance of the schizophrenia subjects was
compared to that of male normal controls who were
recruited from the local community and who were
screened for evidence of chronic diseases, substance abuse
history, or psychiatric illness. The control group did not
significantly differ from the schizophrenia subjects in age,
childhood socioeconomic status as assessed using the
Hollingshead Index (Hollingshead and Redlich, 1985),
hand preference, or ethnicity. There was a difference in
education level between the control group and schizophre-
nia subjects (p < 0.01). The lower education level of the
patients with schizophrenia was an expected consequence
of chronic mental illness (Stone et al. 1998). Demographic
data for both groups are presented in table 1.

Apparatus. Stimuli were presented to the participants
using a PsyScope software program run on a Macintosh
computer (Cohen et al. 1993). Participants sat in a dimly
lit room about 2 feet from a computer screen that was set
to maximum brightness. The experimenter sat slightly
behind the participant, reading the instructions aloud and
entering participants' verbal responses.

Stimuli. The verbal stimuli were 48 Turkish words of
uniform length; none of the participants read or spoke
Turkish. The nonverbal stimuli were 48 black-and-white
photos of male faces with neutral expressions; the photos
had been obtained from a college yearbook. All stimuli
were rated and paired by matching for degree of prefer-
ence as measured by normal volunteers.

Table 1. Demographic variables

Normal control
Variables subjects (n = 21)

Age (mean)
Hollingshead Index

(mean, childhood
SES)

Hand preference
Right
Nonright (left or

ambidextrous)
Ethnicity

Caucasian
Black
Hispanic
Asian

42
2.9

16
5

17
2
0
2

Schizophrenia
subjects (n = 20)

43.2
3.2

20
0

12
5
1
2

Note.—SES = socioeconomic status.
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Procedure. The experiment consisted of study and test
phases. The paired stimuli were divided to form two sets of
48, set A and set B, each containing 24 words and 24 faces.
In the study phase, half of the participants saw set A and half
saw set B. Participants were visually exposed five times
each to stimuli from their set. The order of the 240 expo-
sures was randomized, mixing words and faces, and then
held constant for all participants. The exposure duration was
700 milliseconds (ms) with an intertrial interval of 20 ms.
Participants were told that the experiment was composed of
two parts but were not told the nature of the test series
before completing the study phase. The interval between the
study phase and the test phase was only as long as was
required to read the directions and answer possible ques-
tions from the subject

In the test phase, all participants saw both sets and
made paired comparisons between stimuli from set A and
set B. For half of the stimulus pairs, participants were asked
to choose which one they had seen before in the study phase
(recognition judgments). For the remaining pairs, they were
asked to indicate which stimulus they preferred (preference
ratings). For the recognition judgment, subjects were told by
the instructor, "Your task is to indicate which picture/word
in a pair is 'Old' (which picture/word have you seen before).
Whether it was the one on the RIGHT or the one on the
LEFT." For the preference ratings, subjects were instructed
"Your task is to indicate which picture/word in a pair do you
PREFER (which picture/word do you like better). Whether
it was the one on the RIGHT or the one on the LEFT." The
administrator entered responses of "left" or "right." These
judgments were made in blocks of 12 items each and were
presented in the following order one block of recognition
judgments, two blocks of preference ratings, and one block
of recognition judgments. Thus, the mean study-test interval
was identical for recognition and preference judgments.
Each pair was presented for 2,500 ms, and then the partici-
pant had as much time as necessary to make a choice. After
completing the test phase, participants were debriefed.

Results

The numbers of studied (previously exposed) words and
faces selected as "preferred" on the preference test and as

"old" on the two-choice recognition test were analyzed in
separate repeated measures analyses of variance with group
(control or schizophrenia) as a between-subject factor and
repetition (studied or chance) and stimulus type (words or
faces) as within-subject factors. Because subjects were
tested in blocks of 12 pairs, selection of 6 studied items con-
stituted performance at chance. Table 2 shows the number
of studied items as a function of stimulus type.

Participants showed a preference effect—the number of
studied stimuli selected as "preferred" was greater than
chance (main effect of repetition, Fj 37 = 23.6, p < 0.0001).
The magnitude of preference for old stimuli did not differ
between control and schizophrenia subjects or between
words and faces, as shown by the finding that no other main
effects or interactions approached significance (p's > 0.22).

On the two-choice recognition test, participants per-
formed above chance (main effect of repetition, Fj 37 =
263.1, p < 0.0001). However, control participants' recogni-
tion performance was superior to that of patients with schiz-
ophrenia (Group by repetition interaction, F, 37 = 30.7, p <
0.0001). Participants' recognition performance did not differ
for words and faces, as shown by the finding that there were
no main effects or interactions involving stimulus type (p's
> 0.24).

In the schizophrenia group, there was no statistically
significant correlation between psychiatric symptoms
(BPRS total, positive, or negative symptom scores) and per-
formance on either the preference or recognition tasks.
Education was not included as a covariate in the statistical
analyses because the lower education level of the schizo-
phrenia patients did not influence preference formation, and
so was not expected to differentially influence recognition
performance.

Discussion

Both the schizophrenia patients and normal controls
developed a preference for novel material because of prior
exposure to that material. Critically, the magnitude of
preference did not differ between groups. However, schiz-
ophrenia participants were less accurate than normal con-
trols on the recognition task. In other words, schizophre-
nia participants demonstrated the mere exposure effect to

Table 2. Mean number of studied words and faces selected on preference and two-choice recognition
tasks1

Preference (Implicit Memory Test) Recognition (Explicit Memory Test)

Group

Normal control subjects

Schizophrenia subjects

Words, mean

7.9 (2.3)

7.1 (2.3)

Note.—SD = standard deviation.
1 Chance = 6.0.

(SD) Faces, mean

6.8(1.2)

7.1 (2.4)

(SD) Words, mean (SD)

10.9(1.4)
8.1 (2.3)

Faces, mean (SD)

10.6(1.5)
8.6(1.8)
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the same extent as control participants, despite impaired
recognition for the same stimuli. The results suggest that
preference formation based upon prior exposure, a mea-
sure of implicit memory (Manza and Bornstein 1995;
Seamon et al. 1995), is intact in schizophrenia patients.

While the mere exposure effect has not previously
been examined in patients with schizophrenia, there have
been similar studies using alternate methodologies that
support our results. For example, Huron et al. (1995)
describe a study in which performance by schizophrenia
subjects on a recognition task was impaired in contrast to
intact performance on a task that assessed familiarity
without any explicit recollective experience. Additional
studies of schizophrenia subjects have used verbal tasks to
assess implicit memory and have shown a dissociation
between implicit and explicit memory (Schmand et al.
1992; Schwartz et al. 1992; Clare et al. 1993; Gras-
Vincendon et al. 1994; Bazin and Perruchet 1996; Michel
et al. 1998; Kazes et al. 1999). In our study, we used the
formation of preference for previously exposed material
to test implicit memory and showed a similar dissociation
between implicit and explicit memory.

There has been considerable speculation regarding the
significance of the finding of a dissociation between per-
formance on tasks of implicit memory and performance on
tasks of explicit memory in both normal and schizophrenia
subjects. There is evidence to suggest that there may be both
functional and neuroanatomical differences that explain this
dissociation. Tulving and Schacter (1990), for example, sug-
gest that the dissociation between performance on tests of
implicit and explicit memory may reflect the operation of
separate memory systems. By contrast, other authors have
suggested that it may reflect a distinction between uncon-
scious and conscious mental processes used to retrieve pre-
viously learned information (Schwartz et al. 1993). In addi-
tion, there is evidence that the hippocampus is required for
explicit, but not implicit, memory functioning (Squire
1992). Efforts to interpret these findings include the sugges-
tion that schizophrenia patients may have a disturbance in
the internal representation of context, also described as
working memory or the ability to keep information actively
in mind, that interferes with performance on explicit but not
implicit memory tasks (Gras-Vincendon et al. 1994; Servan-
Schreiber et al. 1996; Goldman-Rakic and Seleman 1997).
Support for this hypothesis comes from evidence that work-
ing memory appears to be modulated by the prefrontal cor-
tex and is significantly impaired in patients with schizophre-
nia (Goldman-Rakic 1991; Gold et al. 1992; Seidman et al.
1995; Kremen et al. 1996). Our study adds to the existing
literature by using a different experimental paradigm to
demonstrate the preservation of implicit memory in schizo-
phrenia.

This body of research has also generated speculation
about the potential implications for the treatment and

rehabilitation of schizophrenia patients. Schwartz et al.
(1992) suggest that distinguishing between the nature of
the specific memory deficits may be useful in subtyping
patients with schizophrenia to help in predicting a
patient's prognosis, in addition to leading to the potential
development of new therapeutic strategies. Wexler et al.
(1997) demonstrated that training techniques based on
principles of implicit learning helped chronic, sympto-
matic, low-functioning schizophrenia patients attain neu-
rocognitive performance levels within the normal range.
These authors conclude that with appropriate training pro-
cedures, including those based on implicit learning, schiz-
ophrenia patients may have much greater potential in the
domains of rehabilitation and employment than is gener-
ally expected. This conclusion is also supported by Bazin
and Perruchet (1996), who argue that the "deficit of schiz-
ophrenics in some tasks can be attenuated or suppressed if
the subjects are oriented toward an efficient strategy,"
which in their study of implicit and explicit associative
memory involved prompting subjects to use context to
improve their performance on the experimental task.
Finally, Wilder et al. (1998, p. 247) showed that schizo-
phrenia patients were able to demonstrate the acquisition
of preference through operant conditioning in a task that
the authors propose is dependent on implicit memory.
These authors also suggest that their paradigm may be
useful in the rehabilitation of patients with schizophrenia.

The results of this study should be generalizable to
other chronically ill and clinically stable male schizophrenia
patients. Limitations of our study include the use of exclu-
sively male subjects and a lack of data on the IQ and read-
ing level of the participants. In addition, we were unable to
examine the influence of medication status, because our
schizophrenia participants were taking a variety of different
medications and our sample size was too small to create
subgroups. Various authors have reported that the anti-
cholinergic effects of antipsychotic and antiparkinsonian
medications may cause or exacerbate memory disturbance
(Ragland et al. 1996; Stip 19%; Heinik 1998). Similarly,
patients taken off haloperidol have been shown to have sig-
nificant increases in remote verbal memory (Gilbertson and
van Kammen 1997). However, other studies of implicit and
explicit memory in schizophrenia have concluded that neu-
roleptics and anticholinergic drugs had no significant effect
on cognitive and memory functioning (Gras-Vincendon et
al. 1994; Huron et al. 1995). There is also some evidence
that priming (implicit) effects do not correlate with doses of
antipsychotic or anticholinergic medications, in contrast to
tests of explicit memory (Schmand et al. 1992; Stip and
Lussier 1996), although not all studies have supported these
findings (Barch et al. 1996). Finally, there is the possibility
that the differential deficit observed in this study does not
reflect differences in underlying processes but differences in
task difficulty. Because we do not have information on
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whether the preference and recognition tasks are matched in
task difficulty, this interpretation cannot be excluded.

We believe that the investigation of preference for-
mation warrants further investigation in studies of schizo-
phrenia. Future exploration of the distinction between
explicit and implicit memory may lead to a better under-
standing of how neurocognitive functions are either
affected or spared in schizophrenia, with potential impli-
cations for both treatment and rehabilitation.
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