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The authors respond:

We would like to thank Sommer
and colleagues for their comments
regarding our article and for their
meta-analysis of research into the
lateralization of verbal hallucina-
tions.! However, we believe that it
is difficult on the basis of a meta-
analysis alone to settle, once and
for all, the issue of the lateraliza-
tion of hallucinations.

First, 2 types of experimental
paradigms have proved instruc-
tive regarding cerebral functions
affected by schizophrenic halluci-
nations: (1) those where cerebral
activity in the presence of a spe-
cific hallucination is compared
with the activity that occurs in its
absence; and (2) those where the
cerebral activity that occurs during
the performance of a specific task
involving lexical or auditory data
processing is compared with the
activity that occurs when the par-
ticipant is in a defined controlled
state that clearly differs from the
state under study. In each of these
paradigms, if we wish to arrive at
a sound interpretation of the data,
measures must be taken to control
the numerous sources of fluctua-
tions in cerebral activity that could
easily skew matters. Consequent-
ly, the studies to date have neces-
sarily been heterogeneous, thereby
complicating any meta-analysis.

Second, reviewing the conclu-
sions drawn in functional imaging
studies, we notice that anomalies
have been observed in several re-
gions of the brain, but there is no
evidence of the worsening of a
function located consistently in
one or other of these. The problem
appears to stem rather from an ab-
normal coordination of brain activa-

tion in various sites. In other words,
we should be focusing more on con-
nectivity than on lateralization.

Third, it seems conceivable that
certain functional connectivity
anomalies in the cortical regions
could serve as relatively stable fea-
tures capable of characterizing the
disease, whereas others are transi-
tory phenomena characteristic of a
particular state. In this regard, cer-
tain observations suggest that dur-
ing the acute stage of the illness, a
generalized deficit occurs in the
functioning of the 2 hemispheres,
but particularly in the right. After
remission, however, disturbances
persist only in the left> Any meta-
analysis must take this into account.

Finally, it is useful to refer to a
theory of language such as access
to the mental lexicon (contribution
of the left hemisphere), which calls
for experimental paradigms such
as those used for lexical decisions.
The 2 hypotheses currently most
studied to explain the genesis of
auditory hallucinations are (1) an
internal discourse not recognized
as his own by the hallucinating
subject and (2) aberrant activity ac-
cessing the primary auditory area.
In most cases, the verbal content of
auditory hallucinations remains
the same from 1 psychotic episode
to the next, even when the 2
episodes are separated by a long
period of remission. This has led
us to hypothesize that the verbal
content of auditory hallucinations
persists at a subclinical level even
during periods of full remission
and is quickly reactivated when
the subject is exposed to stressful
events. We also suggest that these
2 hypotheses apply above all to
this specific verbal content.

To test these assumptions, we
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used a lexical decision task with 12
right-handed adults (6 patients
and 6 controls). The patients (3
men and 3 women) suffered from
paranoid schizophrenia as per the
DSM-1V criteria but had been well
stabilized for at least 6 months. All
had a history of auditory halluci-
nations, with at least 2 acute psy-
chotic episodes of schizophrenia
during which they presented the
same verbal hallucinatory content.
Moreover, at the time of the study,
patients had not experienced a hal-
lucination for at least 6 months.

The controls (3 men and 3 wo-
men) were matched to the pa-
tients. Two lists of words (H and
A) and 2 lists of non-words (NH
and NA) were used with each pa-
tient-control pair. The H list con-
sisted of words from the verbal
content hallucinated by a given
patient during at least 2 psychotic
episodes separated by at least 6
months’ remission. The A list was
made up of words matched with
those of the H list on the basis of
length, semantic content, affective
valence, abstract—concrete dimen-
sion and frequency of use, as per
the word frequency dictionary by
Jean Beaudot.® The stimuli (i.e.,
words from the H, A, NH and NA
lists) were constructed on the basis
of the hallucinatory content of a
given patient (H list). They were
used with the patient in question
and his/her control alone. In other
words, we constructed 6 groups of
stimuli, each group being specific
to a patient—control pair.

The stimuli were represented by
black characters (Geneva 44 font)
on a white background. They were
presented on a computer screen
and remained there until the sub-
ject responded. Once a response
was given, the second stimulus ap-
peared on the screen after a delay
of 499 ms. The stimuli were pre-
sented in random order except that
no more than 3 stimuli from the
same list could be presented in a
row, as has been the practice in
most lexical decision studies. Before
beginning, the subjects underwent
brief training with non-experimen-
tal lists to familiarize themselves
with the task. They were told to
press the right arrow of the com-
puter keyboard if they recognized
the word and the left arrow if they
did not (i.e., if the word was not
part of their vocabulary).

The mean word-recognition er-
ror rate for the controls was 2.75%
and never exceeded 5%, and for
the patients it was 13.3%. For 2 of
the 6 patients, the rate was less
than 5%, but the other 4 presented
a mean of 19.3%. It was interesting
to note that 78% of the errors com-
mitted involved non-words mis-
taken for real ones. Most of the
non-words converted into words
by the subjects with a history of
hallucinations came from the NH
list (83% v. 17% from the NA list).
The results also showed that the
subjects with a history of verbal
auditory hallucinations were
slower than controls in recogniz-
ing all words, regardless of the list

they belonged to. The median time
required for patients to recognize a
word was 1048.66 ms, and for
controls, the time required was
679.91 ms (p = 0.004). Finally, the
patients were significantly faster
(p < 0.001) at recognizing the
words from the H list than those
from the A list (median time
823.25 ms for H list v. 943 ms for A
list). Among controls, there was no
significant difference between the
amount of time required to recog-
nize words from either list.

These results indicate that even
during periods of full remission,
patients are quicker to recognize
words that are part of their hallu-
cinations than those that are not.
This corroborates the idea of a lexi-
con specific to hallucinated words
that undergoes special cognitive
processing by subjects during
high-stress episodes.
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