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Latent inhibition and schizophrenia
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The phenomenon of latent inhibition <LD refers to a decrement in associability of a stimulus
previ0w:'lypreexposed without being followedby an event ofconsequence, and it reflects a process
of learning not to attend to, or to ignore, irrelevant stimuli. Recently it was demonstrated that
amphetamine-treated animals fail to develop LI. This finding has been usedto provide additional
support for the analogy between the animal amphetamine model of schizophrenia and the human
clinical syndrome. The present experiment tested whether schizophrenics would show a similar
failure to develop LI. Groups of paranoid schizophrenics, nonparanoid schizophrenics, and nor
mals were either preexposed or not preexposed to a to-be-associated stimulus. For all three popu
lations, learning a new association to the preexposed stimulus was markedly inferior to learning
an association to the same stimulus when it was not preexposed. Thus, contrary to expectations,
schizophrenics as well as normal subjects demonstrated a strong LI effect. It was suggested that
the failure to find an absence of LI in schizophrenics may be due to the fact that these subjects
were on a drug regimen that normalizes attentional processes.

When a simple stimulus is preexposed repeatedly
without being followed by some event of consequence,
it subsequently becomes more difficult for this stimulus
to enter into a new association than for a stimulus that
has not been preexposed . This phenomenon, called latent
inhibition (U) (Lubow, 1973), is considered to be due
to a loss of stimulus salience or to a reduction in atten
tion to that stimulus (e.g . , Lubow, Weiner, & Schnur ,
1981; Mackintosh, 1975).

Recently, several writers have suggested that latent in
hibition might be a useful tool in the study ofschizophre
nia (Lubow, Weiner, & Feldon , 1982; Solomon et al.,
1981; Solomon & Staton, 1982; Weiner, Lubow, & Pel
don, 1984). The logic of the argument begins with the
weU-documented proposition that schizophrenia is charac
terized, at least in part , by a selective attention disorder
(e.g., Garmezy , 1977; McGhie, 1977 ; Neale & Crom
well, 1977). The second reason for focusing on the U
paradigm derives from U experiments with amphetamine
treated animals. The animal amphetamine model of
schizophrenia (e.g., Kokkinidis & Anisrnan, 1980; Se
gal & Schuckit, 1983) is based on four related findings:
(1) amphetamine intoxicationin nonschizophrenichumans
elicits schizophrenic symptoms that are often clinically
indistinguishable from paranoid schizophrenia; (2) am
phetamine administration exacerbates existing schizo
phrenic symptoms and reinduces psychosis in schizo
phrenics who are in remission; (3) amphetamine
administered to animals produces characteristic behavioral
disturbances; and(4) antipsychoticdrugs used in the treat
ment of schizophrenia antagonize amphetamine psycho
sis in humans and amphetamine-induced disturbances in
animals.

This study was conducted by I. Baruch in partial fulfillment of the
requirements for a master's degee at Tel-Aviv University . Requests for
reprints should be sent to R. E. Lubow, Department of Psychology,
Tel-Aviv University, Ramat-Aviv, Israel , 69978 .

Although the animal amphetamine model has provided
valuable information regarding the pharmacological ba
sis and treatment of schizophrenia , it has relied almost
exclusively on motor disturbances induced by the drug ,
particularly stereotyped behavior. Recently, investigators
who have recognized this anomaly have used the U
paradigm to study attentional deficits in amphetamine
treated animals. If amphetamine does produce a schizo
phrenic-like attentional deficit, and if U depends on in
tact attentional processes, then animals administered am
phetamine should show a disruption of U. Indeed this
finding has received experimental support (Solomon
et aI., 1981; Solomon & Staton, 1982 ; Weiner , Lubow,
& Feldon, 1981; Weiner et aI., 1984).

The present study directly investigated, with human sub
jects, whether there is a disturbance in attentional func
tion, as indexed by disruption of U, in paranoid and non
paranoid schizophrenics , as compared with normals . To
produce U in adults, the procedure developed by Gin
ton, Urea, andLubow (1975) was employed. Ginton et aI.
found that a stimulus-preexposed group learned a new as
sociation much more slowly than did a group not preex
posed to the stimulus (i.e. , the former group demonstrated
the U effect) .

MEmOD

Subjects
Schizophrenic subjects. The volunteer subjects were 39 inpatients

of the Beer-Ya'acov Mental Health Center in Israel. Inclusion of sub
jects in the study was limited to patients with an unequivocal diagnosis
of schizophrenia, as judged independently by two psychiatrists. All pa
tients were on medication. Patients were excluded from the study if they
had auditory difficulties or organic brain syndrome or if they had been
treated with electroconvulsive shock during the month preceding the
experiment. (See Table I for additional descriptive information.)

The assignment of patients to the paranoid and nonparanoid groups
was carried out in two ways : (1) by formal psychiatric diagnosis ac
cording to the patient's hospital chart, and (2) by the Maine scale
(Magaro, Abrams, & Cantrell, 1981). However, since the classifica-
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tion of the patients according to cut-off scores recommended by Magaro
et al. (1981) yielded a significant inconsistency with the hospital diag
nosis, a different scoring procedure was employed. Patients were clas
sified according to their relative scores on the two subscales. Patients
receiving higher scores on the paranoid subsca1e were classified as para
noids, andpatients receiving higher scores on the nonparanoid subsca1e
were classified as nonparanoids. Patients who received the same score
on the two subsca1es were excluded from those analyses that used the
Maine scale to differentiate between the two clinical populations. This
procedure, used by Brennan andHemsley (1984), provided greater con
sistency with the psychiatrists' diagnoses than did that of Magaro et al.
(1981) .

Since variables such as duration of hospitalization, number of hospitali
zations, dosage of medication, and so forth could account for attentional
differences, subjects' assignments to the stimulus-preexposed and non
preexposed groups were basedon matching on these variables. However,
as can be seen in Table I, there were large differences between popu
lations on a number of variables (e.g., duration of current hospitaliza
tion) and considerable within-group variability.

Matched subjects from the psychiatric-diagnosed groups were ran
domly assigned to stimulus-preexposed and nonpreexposed groups. At
the completion of the study , the data were reanalyzed using the Maine
scale diagnostic criteria.

Normal subjects . Forty-eight undergraduate students from Tel-Aviv
University participated in this experiment as part of the requirements
of an introductory psychology course. For additional information, see
Table 1.

Apparatus
Two lists, consisting of the same40 pairs of nonsense syllables , were

recorded separately, each on one track of a Sony TC-270 stereophonic
tape recorder, using a male voice . The lists were repeated five times
with no indication as to the termination or restart of each list. The in
terval between the syllables ranged from 1 to 2 sec . Both tracks were
rerecorded, with the target stimulus, a white noise produced by a Camp
den Instrument 530 white noise generator, randomly superimposed 30
times on one of the recordings. Noise durations, which varied from 0.5
to 2.0 sec, averaged 1.25 sec . The volume of the syllables was at the
level of normal speech, whereas that of the white noise was approxi
mately half the subjective loudness of the verbal material as judged by
the experimenters. Thus, two recordingswere created , one with the non
sense syllable list alone (L) and one with nonsense syllable list plus tar
get stimulus (L+ S). The recordings were presented to the subject through
Ando Sa-2 8-0 reactance stereo earphones.

Procedure
Data collection from the normal subjects took place at the laborato

ries of Tel-Aviv University, and from the clinical groups at the Beer
Ya' acov Hospital . The basic procedure was the same for both popula
tions, with one exception. For the clinical groups , the Ll session was
preceded several days earlier by a session in which the experimenter

introduced himself and explained, in general terms , the nature and pur
pose of the experiment. In the second part of this session , the Maine
scale was administered via a semistructured interview.

The experimental procedure was conducted in sound-attenuated rooms.
Each subject was seated in front of a table with the tape recorder on
it . The experimenter sat beside the subject.

Preexposure phase, The subjects of all groups were instructed to listen
carefully to the recording and to count the number of syllables. They
were told that they would have to report those numbers at the end of
the recording. Subjects were required to monitor the syllables to en
sure that they directed their attention to the masking material and not
to the target stimulus, a necessary condition for producing Ll in adults
(Ginton et al. , 1975; Lubow , Caspy , & Schnur, 1982). The preexposed
groups were exposed to Recording L+S, which included the to-be
conditioned stimulus together with the nonsense syllables, whereas the
nonpreexposed groups were exposed to Recording L, which included
only the nonsense syllables. In each of the preexposed groups, half of
the subjects had the to-be-eonditioned stimulus presented to the right
ear, and half to the left ear . Both groups were later tested with the to
be-eonditioned stimulus presented to the ear in which it was preexposed.
For the nonpreexposed groups, half the subjects were tested with the
to-be-eonditioned stimulus presented to one ear, andhalf to the other ear.

Test phase. At the termination of the preexposure phase, each sub-
ject was instructed as follows:

We are now starting a new task . During presentation of the record
ing you will see me raising points on this scoreboard. The adding
of the points is dependent on what you will be hearing on the record
ing. Listen to the recording and watch the score rise. The moment
you think you have caught the rule according to which I am raising
the points, raise your hand . Repeat this whenever you expect me
to raise a point.

In this phase, all groups were exposed to Recording L+S. The score
board, a 3 X 7 em metal box with two light-emitting diodes, was placed
in front of the subject . A point was added to the board at the termina
tion of each noise stimulus.

The session ended either after the subject had raised hislher hand on
five consecutive presentations of the noise stimulus or after 30 presen
tations of the stimulus. The final test score was the number of noise
stimuli remaining to the termination of the recording after the subject
had raised his/her hand correctly five consecutive times . Subjects who
did not reach criterion received a score of O.

RESULTS

Test performance was dichotomous. With the excep
tion of 2 subjects from the normal nonpreexposed group
who received intermediate scores, all of the remaining
subjects either reached the learning criterion within seven

Table 1
Means and Standard Deviations of Descriptive Data for the Different Groups

Age

Sex (n)

M F

Total Current Medication Level,
Education Hospitalization No. of Hospitalization Phenothiazine

(Years) (Months) Hospitalizations (Months) (mglkg)

Mean
SD

45 .6
14.0

18 2 10.3
304

Paranoid Schizophrenics

133.5 6.2
lOlA 4.0

66.6
90.5

350.0
232.3

Nonparanoid Schizophrenics

Mean 38.8 12 7 9.1 93 .8 6.8 12.3 237.0
SD 17.5 4 .5 84.8 5.9 16.7 198.5

Normal Subjects

Mean 23 .0 20 28 13.0
SD 3.7 0.0
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DISCUSSION

As in Ginton et aI. 's (1975) study, normal subjects receiving a series
of stimulus preexposures failed to learn a new association to that stimu-

Iusas compared with a nonpreexposedgroup. Contrary to our expecta
tions, which were based on results obtained with amphetamine-treated
animals, schizophrenic subjects, bothparanoid and nonparanoid, also
learned to ignore or not to attend to the noise stimulus, as reflected in
their subsequent failure to learn the association between the stimulus
and the change in the value of the counter. There are two possible ex
planations for the latter outcome. First, the LI phenomenon, although
successful in reflecting attentional deficitsin animals, may not be suitable
for tapping such deficits in humans. This dissociation may be related
to the fact that the procedures used for obtaining LI in animals differ
considerably from those used with humans; that is, the procedure with
humans requires masking (Lubow, Caspy, & Schnur, 1982). Indeed,
the LI procedure, as employed with human subjects, resembles the
dichotic listening task in that it includes two types of information, only
to one of which the subjectsare explicitlydirected to attend. In general,
these experiments (e.g., Korboot& Damiani, 1976; Payne. Hochberg,
& Hawks, 1970; Pogue-Geile & Oltmanns, 1980; Schneider, 1976)in
dicate that schizophrenics can attend successfully to competing mes
sages. Those deficits that are found in shadowing performance when
task requirements are made more difficult (e.g., fast presentation rate,
explicit instructions to attend to the irrelevant message, delayed recall
of the shadowed material) do not appear to be due to simple selective
attention or filtering deficits (e.g. , Payne et al., 1970; Pogue-Geile &
Oltmanns. 1980; Schneider, 1976). In view of the above, it may not
be surprising that schizophrenics in the present study exhibited the LI
effect.

The second explanation derives from the fact that the patients in the
present study were under medication. Many studies have shown that
the amelioration of schizophrenic symptoms treated with antipsychotic
drugs is relatedto thenormalization of the attentional deficits(e.g., Braff
& Saccuzzo, 1982; Kornetsky, 1972;Maloney, Sloane,Whipple,Razani,
& Eaton, 1976; Oltmanns, Ohayon, & Neale, 1978; Rappaport, SiI
verman, Hopkins, & Hall, 1971; Spohn, Lacoursiere, Thompson, &
Coyne, 1977). In line with this evidence, and directly relevant to the
present results, are the fmdings that amphetamine-treatedanimals that
receive chlorpromazine (Solomonet al., 1981)or haloperidol (Weiner
& Feldon, 1987)show a normal LI effect. Moreover, we have recently
shown that haloperidol, administered on its own, dramatically facili
tates LI in animals (Weiner & Feldon, 1987; Weiner, Feldon, & Katz ,
1987). These results suggest that neuroleptics may enhance attentional
processes and support the possibility that the presence of LI in
schizophrenicsmay be due to antipsychoticmedication. If this supposi
tion is correct, it would strengthen even further the analogy between
the animal-amphetamine model and the clinical syndrome.
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Figure 1. Mean number or trials to reach learning criterion ror
stimulus-preexposed groups (PE) and DOnpr-eexplllled groups (NPE)
for three subject populations.
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using either chi-square or Fisher exact probability tests.
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above plus I subject from the paranoid schizophrenic
stimulus preexposure group who did not complete the test.
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and nonpreexposed groups (including the two intermedi
ate subjects) . As can be readily seen, for each of the sub
ject populations, the preexposed group performed more
poorly than the nonpreexposed group.
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posed group [~(1) = 7.64, p < .(01); performance was
similar for the combined schizophrenic group [X1

( 1) =
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posure was reliable (p < .05 in both cases, Fisher's ex
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paranoid and nonparanoid. In fact, the data suggest that
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The data were reclassified according to the Maine scale
and reanalyzed . The same overall pattern as that described
above was obtained. Normal, paranoid, and nonparanoid
subjects all showed significant LI.
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