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Sir

Currently, two broad theoretical approaches to auditory verbal hal-
lucinations (AVH) in schizophrenia are recognized (Jones, 2010). The
‘neurological’ model proposes that they are essentially perceptual in na-
ture, arising from pathological overactivity in brain systems devoted to
auditory perception. In contrast, the ‘cognitive’ model maintains that
they are due to a failure to recognize internal, non-perceptual stimuli
- for example, inner speech, mental imagery or intrusive memories —
as being self-generated. While the cognitive approach has been tested
in a variety of experimental paradigms (Waters et al., 2012), the main
support for the neurological model is circumstantial, coming from clin-
ical observations that auditory phenomena, up to and including people
speaking, can be seen in patients with epilepsy (Bisulli et al., 2004) or
elicited by electrical stimulation of the superior temporal gyrus in pa-
tients undergoing neurosurgery (Penfield and Perot, 1963).

At the same time, the neurological model does make a testable pre-
diction: this is that if AVH are perceptual in nature then their presence at
high frequency should interfere with the performance of tasks that
make competing auditory-perceptual demands. To test this, we sought
patients from five psychiatric hospitals in Barcelona and Zaragoza who
reported experiencing near-continuous AVH (N = 22; age 41.31 +
8.60; m/f 17/5; premorbid IQ estimated using a word pronunciation
test (Gomar et al., 2011) 100.38 + 8.27). Subjective voice frequency
was confirmed by asking the patients to tap each time they experienced
a voice during a 5-min period; any who tapped <5 times were excluded
(12 tapped between 5 and 20 times; 5 between 21 and 49 times; and 5
50 or more times). A comparison group of patients who currently expe-
rienced AVH less than once a week (N = 28; age 43.29 + 11.47; m/f17/
11; estimated premorbid IQ 100.29 + 8.96) were also tested, as were
healthy volunteers (N = 20; age 43.70 &+ 9.93; m/f 14/6; estimated
premorbid IQ 103.60 4 5.08). The three groups were matched for age
(F = 0.34; p = 0.71), sex (Chi®> = 1.59; p = 0.45) and estimated
premorbid IQ (F = 1.25; p = 0.29). The patients all met DSM-5 criteria
for schizophrenic/schizoaffective disorder and were all on drug treat-
ment. All participants gave written informed consent and the study
was approved by the local research ethics committee.

The participants listened to 12 passages of speech that were pre-
sented binaurally through headphones and were instructed to repeat
them verbatim as they heard them. Half of the passages were short nar-
ratives (taken from two memory batteries: the Rivermead Behavioural
Memory Test (RBMT) (Wilson et al., 1985) and the Wechsler Memory
Scale (WMS-III) (Wechsler, 2000)). All stories were read by the same
speaker; they had a length of 62-90 words (mean = 70.50) and lasted
24-36 s (mean = 28.33). The other 6 passages consisted of short con-
versations between two speakers that dealt with the same topics as
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the stories. The dialogues had a length of 81-120 words (mean =
92.67) and a duration of 25-38 s (mean = 29.83). Responses were re-
corded onto a laptop. Scoring was made by three independent raters,
who were blind to the participant's group and diagnosis and for
whom good inter-rater reliability had previously been established.

Overall shadowing performance is shown in Fig. 1. There were sig-
nificant differences between groups (Kruskal-Wallis Chi?> = 16.09, p <
0.001): both groups of patients performed significantly more poorly
than the healthy controls (Mann-Whitney, p = 0.001 in both cases).
However, performance did not differ significantly between the patients
with and without AVHs (Mann-Whitney, p = 0.95).

Significant differences between the patient groups did not emerge
when the narrative and dialogues conditions were considered sepa-
rately. Voice frequency in the hallucinating patients, as measured by
the tapping test, was not significantly associated with shadowing per-
formance (p = 0.17,p = 0.46).

Our results represent, as far as we know, the first attempt to directly
test the neurological model of AVH in schizophrenia, and they strikingly
fail to provide support for it. It does not seem likely that this negative
finding was due to the task used - the disruptive effects of irrelevant au-
ditory material on shadowing performance is well-recognized, for ex-
ample forming the basis of the widely used the dichotic listening task.
Nor does it seem credible that the frequency of voices the patients expe-
rienced was insufficient to interfere with shadowing performance - 45%
of the sample of hallucinators experienced voices at a frequency of >20
times/min. Also arguing against this interpretation is the fact that there
was no significant correlation between shadowing performance and
hallucination frequency as measured by tapping. It remains possible
that the act of speaking during the shadowing task somehow acted to
suppress the patients' voices; however, the evidence that such a ma-
noeuvre actually reduces auditory hallucinations is not strong (Bick
and Kinsbourne, 1987; Gallagher et al., 1994; Green and Kinsbourne,
1990).
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Fig. 1. Shadowing task performance for the three groups. Vertical axis indicates percent
correctly repeated words (HC, healthy controls, AVH+, patients with frequent
hallucinations, AVH-, patients with no current hallucinations).
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