Chapter 11
Psychopathology and Individual Differences in Latent
Inhibition: Schizophrenia and Schizotypality

R.E. Lubow and Oren Kaplan

Introduction

When a stimulus is repeatedly presented in such a manner that it is not attended (i.e., it is not followed
by a consequence), it subsequently becomes deficient in its ability to enter into or express new associa-
tions. This phenomenon, latent inhibition (LI), has been widely explored in animal and humans with
a variety of learning tasks (for a review, see Lubow, 1989). Functionally, LI appears to protect the
organism from information overload by attenuating the processing of previously irrelevant stimuli.

The first demonstration of the LI effect occurred 50 years ago (Lubow & Moore, 1959). In the
following 20 years, LI studies focused mainly on establishing the generality of the phenomenon, and
then on attempts to integrate it with extant learning theories, mostly by appealing to a loss of stimulus
salience and, in relation to that, to the conditioning of inattention. The publication of an early review
article (Lubow, 1973) and several papers that related LI deficits to schizophrenia (e.g., Baruch,
Hemsley, & Gray, 1988a; Gray, Hemsley, & Gray, 1992; for a review, see Lubow, 2005) led to an
accelerated expansion of research. The rationale for such LI studies was based on the conjunction of
two premises: (1) LI reflects the operation of the normal ability to ignore irrelevant stimuli; and (2)
schizophrenic patients (at least acute patients with positive symptoms) are highly distractible, dis-
playing an inability to focus attention on task-relevant information (e.g., Barch, Carter, Hachten,
Usher, & Cohen, 1999; McGhie & Chapman, 1961; Ohman, Nordby, & d’Elia, 1986).

There are many different procedures for producing LI in humans, ranging from classical condi-
tioning to visual search, but the most common of them is associative rule-learning (for reviews, see
Lubow, 1989; Lubow & Gewirtz, 1995; Lubow & Kaplan, 2005). Irrespective of the particular para-
digm, they all contain a stimulus preexposure phase followed by a phase that requires the learning of
a new association and then a test phase. Very often, the acquisition and test phases are combined.
In preexposure, a stimulus that is not followed by any consequence (CS-0) is presented a number of
times, anywhere between 1 and 100, depending on the preparation. In animals and in young children,
this condition results in an interference with the subsequent acquisition or expression of any new
association with that stimulus. However, there is considerable evidence to indicate that LI in adult
humans requires a “masking task” in the preexposure phase, the purpose of which is to divert attention
from the critical to-be-tested preexposed stimulus (PE). This issue, which impacts on LI theories, will
be addressed later in this paper.
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In a typical example of a masked LI experiment, Zalstein-Orda and Lubow (1995) preexposed
the same meaningless shape (to-be-CS) over a series of many trials. Each trial was accompanied by
a different trigram from a finite set that repeated itself several times. This masking task, designed
to divert attention from the PE stimulus, required the subject to determine the number of repetitions
of the set. In the test, the masking stimuli continued to be present on each trial, but on any given
trial either the preexposed shape or a novel shape might appear. The subject had to learn that a
change in the numerical value of a counter was associated with the presence of the previously irrel-
evant PE stimulus. The PE group reached the learning criterion more slowly than the NPE group,
thereby demonstrating the LI effect (for similar results with between-group designs, see e.g., Burch,
Hemsley, & Joseph, 2004; Gray, Fernandez, Williams, Ruddle, & Snowden, 2002; and with within-
subject designs, e.g., De La Casa & Lubow, 2001; Gray, Snowden, Peoples, Hemsley, & Gray, 2003;
Swerdlow et al., 2003).

Pathology-Based Individual Differences

There are four categories of human LI studies that have examined individual differences that relate
to pathology. The first three concern LI and schizophrenia and include groups of schizophrenia
patients, healthy subjects who score high on schizotypal questionnaires and healthy subjects who
have been administered drugs known to attenuate or provoke symptoms of schizophrenia. The fourth
category contains a heterogeneous grouping of LI experiments with participants suffering from a
variety of apparently unrelated pathologies.

Latent Inhibition and Schizophrenia

Much knowledge has been accumulated regarding LI and schizophrenia, particularly in regard to the
involvement of dopaminergic systems (for reviews, see e.g., Lubow, 2005; Weiner, 2003). In the first
LI-schizophrenia study, Lubow, Weiner, Schlossberg, and Baruch (1987) investigated LI effects in
paranoid and nonparanoid patients. Based on the animal literature, they expected to find attenuated LI
in the two patient groups compared to healthy controls. However, both groups had intact LI, arguably
because they were under a medication regimen that at least partially restored normal attentional func-
tions. Subsequent research in this area has concentrated on two subpopulations of schizophrenic
patients, acute and chronic. The first group is characterized by either being free of antipsychotic drugs
and/or at the beginning of treatment. Many studies have indicated that this latter group is deficient in
LI (Baruch et al., 1988a; Gray, Hemsley, et al., 1992; Gray, Pilowsky, Gray, & Kerwin, 1995; Lubow,
Kaplan, Abramovich, Rudnick, & Laor, 2000a; Rascle et al., 2001; Vaitl et al., 2002; Williams et al.,
1998; Young, Moran, & Joseph, 2005; for an exception, see Swerdlow et al., 2005).

As opposed to acute nonmedicated patients, chronic medicated schizophrenics exhibit intact LI
(Baruch et al., 1988a; Gray, Hemsley, et al., 1992; Leumann, Feldon, Vollenweider, & Ludewig, 2002;
Lubow et al., 1987). However, a recent study by Cohen et al. (2004) suggests that the LI effect in
schizophrenia is even more complex. Based on Weiner (2003), they expected patients with negative
symptoms and patients with positive symptoms to exhibit different patterns of LI. Indeed, schizo-
phrenic patients who simultaneously displayed high levels of negative symptoms and low levels of
positive symptoms had potentiated L1. Schizophrenic groups with other combinations of positive and
negative symptoms did not differ from controls. These findings may explain some of the contradictory
results in the literature, and together with Weiner’s (2003) “two-headed” model of schizophrenia,
based on animal studies, may have important implications for treatment and drug development.
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Latent Inhibition and Schizotypy

If one accepts the assumption that psychotic tendencies exist on a continuum (e.g., Chapman,
Edell, & Chapman, 1980; Claridge & Broks, 1984; Eysenck & Eysenck, 1976), with one
extreme being the well-adapted normal, and the other a hospitalized patient group, then
healthy subjects who are differentiated on the basis of high symptom-related scores should
exhibit behavioral/cognitive effects that parallel those that occur in the pathological state. The
concept of schizotypy, or psychotic-proneness, is based on this assumption, and it receives
support from family studies that indicate that the genetic vulnerability to schizophrenia may
be manifested in nonpsychotic individuals as a schizophrenia-like personality (e.g.,
Nuechterlein et al., 2002). Investigating cognitive dysfunctions in these otherwise healthy
groups has the advantage of isolating the predisposition to schizophrenia from possible con-
founding factors, such as symptoms that interfere with testing, hospitalization, medication,
and social stigma (Mednick & McNeil, 1973).

In general, the schizotypal personality includes four components: aberrant perceptions and
beliefs (unusual experiences), cognitive disorganization, introvertive anhedonia, and asocial
behavior. It can be assessed with self-report instruments such as the Schizotypal Personality
Questionnaire (SPQ; Raine, 1991), which draws on the nine features of schizotypal personality
disorder as defined by DSM-III-R (American Psychiatric Association, 2000). Six of the sub-
scales relate to positive symptoms of schizotypy (ideas of reference, odd beliefs/magical think-
ing, unusual perceptual experiences, eccentric/odd behavior and appearance, odd speech, and
suspicious/paranoid ideation). Two subscales relate to negative symptoms (no close friends and
constricted affect).The ninth subscale, social anxiety, is related to affective symptoms of
schizotypy.

Given the above rationale, the study of the relationship between LI and schizophrenia has
been extended to healthy populations that are differentiated on the basis of schizotypy scores,
usually by median-split (e.g., Baruch, Hemsley, & Gray, 1988b; Braunstein-Bercovitz & Lubow,
1998) but sometimes also by subscale scores (e.g., Burch et al., 2004; Gray et al., 2002).

As would be expected from the results with schizophrenic patients, healthy subjects who score
high on schizotypal personality questionnaires exhibit reduced LI compared to low psychotic-prone
subjects (e.g., Baruch et al., 1988b; Braunstein-Bercovitz & Lubow, 1998; Gray et al., 2002; Lubow,
Ingberg-Sachs, Zalstein-Orda, & Gewirtz, 1992; for an exception, see Wuthrich & Bates, 2001; for
a review, see Braunstein-Bercovitz, Rammsayer, Gibbons, & Lubow, 2002). In a study that raised
questions in regard to the continuity hypothesis, Serra, Jones, Toone, and Gray (2001, Exp. 2) exam-
ined LI in three groups: chronic schizophrenic patients, their symptom-free first-degree relatives
who were divided into schizotypal and nonschizotypal groups, and, for comparison, an unrelated
healthy group from Experiment 1. All three groups from Experiment 2 showed reduced LI compared
to the control group. However, the differences in LI were primarily a result of very rapid learning
by the NPE control group.

In the meantime, the overwhelming majority of experiments show that nonsymptomatic high-
schizotypal normals exhibit attenuated LI compared to low-schizotypals, as do acute nonmedi-
cated schizophrenic patients compared to healthy controls. Furthermore, the attenuated LI
appears to be associated with the positive symptoms that characterize the acute, unmedicated
state of patients and with the schizotypal questionnaire subscale scores that also reflect positive
type symptoms. In regard to this latter point, Evans, Gray, and Snowden (2007) found that attenu-
ated LI in high-schizotypal normals was limited to those subjects who scored high on the dimen-
sion of Unusual Experiences. Such data would seem to support the continuity model as do the
parallel effects of antipsychotic and psychosis-producing drugs on LI in patient and healthy control
groups (see below).
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Latent Inhibition in Healthy Groups that Receive Dopaminergic-Related Drugs

The predictive validity for the animal-LI model of schizophrenia is reinforced by results from
pharmacological studies (for reviews, see e.g., Moser, Hitchcock, Lister, & Moran, 2000;
Tzschentke, 2001; Weiner, 2003). Thus, amphetamine, an indirect dopamine agonist, which by
itself produces positive symptoms of schizophrenia in normal subjects (e.g., Ellinwood, 1967;
Zahn, Rappaport, & Thompson, 1981) and exacerbates such symptoms in schizophrenics (e.g.,
Angrist, Rotrosen, & Gershon, 1980; Sato, Numachi, & Hamamura, 1992), attenuates LI in rats
(e.g., Weiner, Lubow, & Feldon, 1984, 1988) and humans (e.g., Gray, Pickering, Hemsley,
Dawling, & Gray, 1992b; Kumari et al., 1999). On the other hand, nonselective dopamine-receptor
antagonists, such as chlorpromazine and haloperidol, effective neuroleptics, reverse this attenuation
and produce a super-LI effect, again both in rats (e.g., Peters & Joseph, 1993; Weiner & Feldon,
1987) and humans (e.g., McCartan et al., 2001; Williams et al., 1996, 1997).

Atypical antipsychotic drugs also produce the expected potentiation of LI. Thus, clozapine (e.g.,
Moran, Fischer, Hitchcock, & Moser, 1996; Shadach, Feldon, & Weiner, 1999), olanzapine (e.g.,
Gosselin, Oberling, & Di Scala, 1996), remoxipride (Nadal, 2001; Trimble, Bell, & King, 1997), and
rispiridone (e.g., Alves, Delucia, & Silva, 2002; Alves & Silva, 2001) enhance LI or reverse the
LI-reducing effects of the indirect dopamine agents. In general, the effective dosages of most clinically
effective neuroleptics are similar to those dosages that enhance LI (Dunn, Atwater, & Kilts, 1993).

Latent Inhibition and Pathologies Other than Schizophrenia

In addition to the schizophrenia-related experiments, LI has been studied in a number of other
pathologies, including Parkinson’s Disease, Tourette’s Disorder, Anxiety, Attention Deficit
Hyperactivity Disorder, and Obsessive Compulsive Disorder.

Anxiety. There is considerable evidence in the cognitive literature that anxiety interferes with the
ability to ignore irrelevant stimuli (for review, see Eysenck, Derakshan, Santos, & Calvo, 2007).
On this basis, plus the fact that anxiety, in addition to having serotonergic involvement, is also related
to elevated dopaminergic activity (e.g., Nutt, Bell, & Malizia, 1998), one might expect that LI would be
attenuated by high levels of anxiety. In support of this possibility, Braunstein-Bercovitz (2000) factor
analyzed SPQ scores and found significant components for anxiety and perceptual-disorganization.
Furthermore, there was a significant correlation between the first factor and trait-anxiety as measured
by the State and Trait Anxiety Inventory (Spielberger, Gorsuch, & Lushene, 1970). Perceptual disor-
ganization was also significantly correlated with trait-anxiety, but it was significantly lower than that
with anxiety. These findings suggest that low LI in schizotypal and schizophrenic subjects may be due
to anxiety and not necessarily to the positive symptoms themselves (Braunstein-Bercovitz et al.,
2002). Indeed, the positive symptoms may serve to increase anxiety (see below).

Since subjects characterized as Type-A personalities are considered to have a highly stressful life
style, and stress is related to anxiety, one also would expect Type-As to exhibit less LI than Type-Bs.
Indeed, this was demonstrated in the only study that examined this prediction (De la Casa, 1994).

Braunstein-Bercovitz, Dimentman-Ashkenazi, and Lubow (2001) tested the anxiety hypothesis
by manipulating stress in two rule-learning experiments, one in the laboratory and one in the field.
In both cases, adult subjects in the low-stress but not high-stress condition exhibited LI. However,
Lubow, Toren, Laor, and Kaplan (2000b), using the visual search paradigm with clinically diag-
nosed anxious children found no difference in LI between these children and healthy controls.

Obsessive—compulsive disorder (OCD). A rule-learning study by Swerdlow, Hartston, and
Hartman (1999) found potentiated LI in a group of OCD adults. Such an effect was absent in an
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earlier study (Swerdlow, Braff, Hartston, Perry, & Geyer, 1996a), perhaps due to a ceiling effect
imposed by task difficulty. Indeed, Kaplan et al. (2006) replicated the super-LI effect in OCD
patients using the relatively simple visual search LI task. Although OCD and Tourette’s syndrome
have high rates of bidirectional comorbidity, Swerdlow, Magulac, Filion, and Zinner (1996b)
reported that children and adults with TS showed normal LI effects compared to healthy controls.
The super-LI effect in OCD patients poses an apparent paradox. Since OCD belongs to the cat-
egory of DSM-IV TR anxiety disorders (American Psychiatric Association, 2000), one might
expect such patients to show attenuated LI (see above). However, the difficulty that OCD individu-
als have in switching between cognitive sets (e.g., Head, Bolton, & Hymas, 1989) may also interfere
with their ability to learn that the previously irrelevant stimulus has become relevant in the test, and
thus may generate a super-LI effect. That OCD patients display a super-LI effect suggests that, for
them, “rigidity” is stronger than “anxiety,” at least within the stimulus preexposure paradigm.
Attention deficit hyperactivity disorder (ADHD). The pharmacological treatment for ADHD
creates yet another paradox for LI theory. On the one hand, methylphenidate (a dopamine agonist)
should reduce LI. On the other hand, the improvement of attention caused by this drug should
enhance LI
Two studies have looked at LI in ADHD children. Lubow and Josman (1993), using a rule-
learning procedure, reported no LI in ADHD children, although LI was present in healthy controls.
With the visual search procedure, Lubow et al. (2005) found that nonmedicated ADHD children had
less LI for left-side targets than right-side targets. This effect was absent in the normal control and the
medicated ADHD groups, suggesting that methylphenidate may have normalized a lateralized
attentional deficit in ADHD. Such an effect would be congruent with the claim that ADHD is
related to right frontal striate dysfunction (for a review, see Stefanatos & Wasserstein, 2001).
Farkinson’s disease (PD). PD patients suffer from a deficiency of dopamine and they typically
are treated with a dopamine agonist (L-dopa). Therefore, it was expected that de novo, unmedicated
patients would exhibit potentiated LI. Lubow, Dressler, and Kaplan (1999), using the visual search
procedure, found potentiated LI, but only in female PD patients with right-side motor symptoms
compared to normal controls and to female PD patients with left-side symptoms. Male patients with
right-side symptoms did not exhibit LI. Thus, as with the ADHD children, the LI abnormalities in
PD patients appear to have a lateralized component.

Theoretical Issues for Latent Inhibition and Their Implications
for Schizophrenia

Although there have been many explanations of the LI effect in the animal literature (for reviews,
see Hall, 1991; Lubow, 1989), current theories reside within two major categories, attentional/asso-
ciation deficit (A-theories), and retrieval-competition (R-theories). A-theories, of which there are
several versions (e.g., Lubow, 1989; Mackintosh, 1975; Pearce & Hall, 1980), assume that irrelevant
stimulus preexposure degrades attention to that stimulus (salience reduction). As a consequence,
future associability of the stimulus is decreased and new learning is made more difficult. In contrast,
R-theories, tested in three-stage experimental paradigms consisting of separate preexposure, acqui-
sition, and test stages, claim that there is no impairment of preexposed stimulus associability.
Instead, the PE and NPE groups enter the acquisition phase with the same capacity to form new
associations with the test stimulus, i.e., the associative strength that accrues to the conditioned
stimulus in the acquisition phase is the same for both groups. According to R-theory, in the stage-
three test, the association that was formed during the preexposure phase (CS-0) competes with the
CS-US association that was formed in the acquisition phase (e.g., Bouton, 1993; Miller, Kasprow,
& Schachtman, 1986). Thus, the NPE group performs better than the PE group because there is only
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the second association to be retrieved, whereas the PE group retrieves both associations, ones that
are in conflict with each other.

Although A- and R-theories may disagree as to whether the source of the LI effect is in the
preexposure or in the test stage, both accounts accept that something is learned during preexposure.
Whether that association is CS-0, CS-context, context-0, or a higher order conditional association
whereby the context becomes an occasion-setter for the expression of a CS-0 is, as yet, unresolved.
Nor is it evident, which if any of these possibilities is uniquely compatible with an A- or
R-interpretation of LI.

Since most human-LI studies were designed on the background of their implications for schizo-
phrenia, they were significantly influenced by the attentional component of A-theories. Nevertheless,
it has become increasingly clear that a comprehensive theory of LI has to incorporate attentional
processes in preexposure and retrieval processes in test. Furthermore, it would seem to be important
to relate this distinction between learning and performance factors to the schizophrenia-modulated
LI data.

To begin with, the consensus opinion that schizophrenia represents a disorder of attention
(e.g., Anscombe, 1987; Braff, 1993; Mirsky & Duncan, 1986; Nuechterlein & Dawson, 1984)
requires a confirmation that LI, at least in part, is indeed governed by such processes. This posi-
tion gains support from experiments that demonstrate that generating LI in adult humans requires
a masking task in the preexposure stage, and that LI is modulated by the difficulty (load) of the
masking task.

The Role of the Masking Task

With the exception of several electrodermal conditioning studies (see below), the vast majority of
experiments that have successfully elicited LI in adults have preexposed the to-be-target stimulus
while the subject was occupied with a masking task (e.g., Gray, Hemsley, et al., 1992; Gray,
Pickering, et al., 1992; Lubow et al., 1992; Pineno, De la Casa, Lubow, & Miller, 2006; for an
exception, Escobar, Arcediano, & Miller, 2003). Furthermore, numerous experiments with non-
masked stimulus preexposures have failed to produce an LI effect (e.g., Graham & McLaren, 1998;
for a review, see Lubow, 2005). Most importantly, studies that have explicitly compared masked and
nonmasked conditions have obtained LI with the former but not with the latter (Braunstein-
Bercovitz & Lubow, 1998; De la Casa & Lubow, 2001; Ginton, Urca, & Lubow, 1975; Graham &
McLaren, 1998; Lubow, Caspy, & Schnur, 1982). Notably, in all of these experiments, the masking
task response was qualitatively different from the test task response. In fact, the cluster of electro-
dermal conditioning studies that have obtained LI without masking (e.g., Lipp, Siddle, & Vaitl,
1992; Lipp & Vaitl, 1992) invariably elicit the same response in the preexposure and conditioning/
test stages, a condition that allows for simple interference effects.

That the masking task is a necessary condition for the production of LI can be accounted for by
accepting the assumption that it diverts attention or processing resources from the preexposed
stimulus. Additional compelling evidence for the role of attention in LI was provided by Braunstein-
Bercovitz, Hen, and Lubow (2004) and Braunstein-Bercovitz and Lubow (1998). Both papers
reported that LI was not only a function of masking task load but that there was significant interac-
tion between load and schizotypy level. With a low-load masking task, low schizotypals exhibited
normal LI. However, LI was abolished in high-schizotypals. With a high-load masking task, the
effects were reversed; low-schizotypals did not exhibit LI, and high schizotypals demonstrated
intact LI. Similar results have been reported by Della Casa, Hoefer, Weiner, and Feldon (1999) and
Hoefer, Della Casa, and Feldon (1998).
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Although these studies clearly indicate that LI is modulated by a stage-1 attentional process, they
do not negate the possibility that LI also is affected by stage-2 and/or stage-3 retrieval factors.
Indeed, this option is supported by LI experiments that have examined the effects of context-change
and retention interval.

The Roles of Context and Retention Interval

Normally, LI experiments make a point of using the same context in the preexposure and acquisi-
tion/test stages. However, if the contexts are different from each other, then LI, even in humans, is
disrupted (e.g., Gray et al., 2001; Nelson & Sanjuan, 2006; Zalstein-Orda & Lubow, 1995; for
review of animal literature, see Lubow, 1989, pp. 74-82). These results are critical for R-theories
because in the preexposure phase the subject has no knowledge of the forthcoming acquisition-test
conditions, context or otherwise. Therefore, during the preexposure stage, the context-same and the
context-different groups must process the PE stimulus and context information in an identical manner,
and any difference in performance between the two groups in the test must be attributed to a process
occurring after preexposure.

A retrieval-failure account of LI also gains support from animal experiments that have manipu-
lated the time between the stage-2 acquisition and stage-3 test stages. Most of these studies have
found that LI decreases as a function of the retention interval (e.g., for a review, see Lubow & De
la Casa, 2005). Recall that R-theory proposes that, following stimulus preexposure, the acquisition
of the new association to the old stimulus proceeds normally. However, in the test stage, when the
subject again encounters the stimulus that was preexposed and then conditioned, two competing
associations are retrieved, representing the opposing associations previously learned in the prior
phases. However, if one varies the time between acquisition and test, and LI is found after a short
but not long delay, this is evidence that with the short-delay the CS-US association was acquired but not
manifest, and that something occurred during the longer delay that allowed the normal association
that was encoded in the acquisition phase to be retrieved.'

Integrating and Expanding A- and R-Theories of Latent Inhibition

In summary, although the acquisition of normal LI may be explained primarily by A-theory
processes operating in the stimulus preexposure stage, the modulation of LI by post-preexposure
variables requires explanatory constructs from R-theory. In other words, an inclusive theory of LI
must not only incorporate postulates that allow for different preexposure conditions (e.g., PE and
NPE) to produce differential effects but also ones that allows for the same stimulus preexposure
conditions to produce different test-dependent condition effects. The two sets of variables corre-
spond to those that are manipulated during the preexposure phase (e.g., number and duration of
stimulus preexposures, masking task load) and modulate the acquisition of LI, and those that are
manipulated after the preexposure stage and frequently correspond to retrieval processes that
produce a “release” from LI (e.g., context change, delay of testing).

!'Several recent studies have failed to find a diminution of LI after a long acquisition-test interval. Quite the opposite,
when the long retention interval was spent in a context that was different from the contexts of the other stages, a
super-LI effect was obtained (for a review, see Lubow & De la Casa, 2005).
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However, in addition to accepting the general premises of A- and R-theories, there are other
potentially important considerations that should be recognized. For one, it is necessary to differentiate
between two processes operating in stage-1, stimulus-property encoding (e.g., shape, color), and
stimulus-relationship encoding (e.g., CS-0; CS-context, CS-US), and to acknowledge that the former
precedes the latter (Lubow, 2005). This latter point follows from the fact that LI is stimulus-specific
(i.e., preexposure to stimulus A does not affect performance to stimulus B; for review, see Lubow,
1989, pp. 58-59). If LI is stimulus-specific, then relationships with that stimulus cannot be acquired
without first encoding the qualitative aspects of the stimulus itself. As a consequence, a small
number of stimulus preexposures should produce facilitation of subsequent learning as compared to
no preexposure or to extensive preexposures. This should occur because during the first few stimu-
lus preexposures, some of the stimulus properties were encoded before the critical association, CS-0
and/or CS-context, could be acquired. Thus, a subject with very few stimulus preexposures has an
advantage in the acquisition of the subsequent CS-US association because that association also
depends on stimulus-property encoding. With an increase in the number of stimulus preexposures,
relationship-encoding proceeds, and the initial positive transfer eventually becomes negative (LI),
at least if the context remains constant across stages. The evidence that relatively few stimulus
preexposures facilitate subsequent learning, even when contexts are constant, comes primarily from
animal studies (e.g., Bennett, Tremain, & Mackintosh, 1996; Hoffmann & Spear, 1989; Prados,
2000). However, one experiment suggests a similar effect for humans (Burch et al., 2004).

Implications for Schizophrenia

The above analyses indicate that the apparently simple LI effect is, in fact, quite complex. This point
needs no further emphasis than that of noting that explanations of LI have invoked such different
general processes as those found in A- and R-theories. The complexity becomes even more compel-
ling when one tries to relate the LI abnormalities in schizophrenia to specific underlying cognitive
mechanisms. In doing so, one can appeal to stimulus encoding deficits for either stimulus properties
or stimulus relationships; and, if stimulus properties, then one can ask whether it is unique to
punctate stimuli that are not followed by consequences, or to the stimuli that compose the context;
and, if stimulus relationships, which ones- CS-0, CS-context, or some higher order occasion setting
function? And, of course, it must be determined whether the same answers apply equally to patients
with different symptoms, as for example, positive and negative.

In short, knowing that schizophrenic patients and high-schizotypal normals exhibit aberrant LI
data does not, by itself, provide critical information in regard to understanding the pathologies of
schizophrenia. Nevertheless, the LI anomalies in schizophrenia patients and high schizotypal nor-
mals may clarify some of the experiential aspects of the disease. For example, if attenuated LI reflects
the patient’s inability to ignore objectively meaningless irrelevant stimuli (e.g., Lubow, 1989, 2005),
then this suggests some accompanying phenomenological effects. On the one hand, experiencing the
“mad” rush of relatively unfiltered stimuli can be a symptom of the underlying pathology. At the
same time, this can be a cause of further disorientation and confusion that, in turn, would increase
anxiety and exacerbate the original problem. Within this framework, positive symptoms such as delu-
sions and hallucinations can be viewed as adaptive responses. The imposition of some apparent order
on an otherwise chaotic experiential array of stimuli can reduce anxiety and thereby suspend a dev-
astating iterative process. Alternatively, escape from the maelstrom of meaningless events can be
achieved by summoning up negative symptoms, such as apathy and withdrawal. In brief, schizophrenia
can be seen as a defense against a system breakdown that would otherwise result in conscious experi-
ence being inundated with phenomenally novel, meaningless stimuli. Frith (1979) has described
the end product of this collapse in similar terms, referring to the inability of schizophrenics to limit
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the contents of consciousness. Abnormal LI effects in schizophrenia patients appear to reflect this
state, with attenuated LI being associated with positive symptoms, and potentiated LI with negative
symptoms. For the subject with positive symptoms, LI may be decreased because attention to the
preexposed irrelevant stimulus is maintained, a condition that can affect either subsequent associability
directly, as originally proposed by A-theories, or subsequent retrieval of the one or more associations
acquired during the preexposure stage. For the subject with negative symptoms, LI may be increased
because the preexposed stimulus is relatively unattended in the first place. As a consequence, CS-0
and/or CS-context associations may be acquired more effectively than for normals, thereby facilitating
subsequent retrievability of those associations.

Although the above accounts combine the major themes of A- and R-theories, the specific descrip-
tions of their operations remain quite speculative, perhaps because of the scarcity of data regarding
stimulus property and stimulus relationship encoding. Clearly, given the number of different pro-
cesses that may underlie the apparently simple LI effect, one can generate a variety of alternative
explanations for the relationship between schizophrenia symptom types and the effects of irrelevant
stimulus preexposures. It is equally clear that we have reached a point where we now know the direction
that future research has to take in order to provide more definitive explanations.
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