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A Source-Monitoring Account of Auditory
Verbal Hallucinations in Patients
with Schizophrenia

Tali Ditman, MA, and Gina R. Kuperberg, MD, PhD

Auditory verbal hallucinations are a common and distressing symptom experienced by patients with
schizophrenia. They can be understood as arising from an impairment in reality monitoring—the
process by which internally and externally generated events are distinguished. This impairment
might arise through primary abnormalities in the reality-monitoring mechanism or through sec-
ondary mechanisms (abnormalities in the perceptual characteristics of internally generated events
or in the perception of externally generated events). This article examines evidence for and against
an association between abnormalities in reality monitoring and auditory verbal hallucinations in
schizophrenia. A comprehensive review of the psychological literature suggests that there is little ev-
idence for an association between auditory verbal hallucinations and secondary mechanisms leading
to abnormalities in reality monitoring. There is some evidence suggesting that hallucinators show a
primary reality-monitoring abnormality that is most apparent when patients are required to distin-
guish self from other in real time. To draw firmer conclusions, however, it is imperative that future
studies select patient populations precisely, match control groups, and use consistent criteria for
defining hallucinators. (HARV REV PSYCHIATRY 2005;13:280-299.)
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Schizophrenia is a devastating disease that afflicts approxi-
mately 0.5-1.5% of the world’s adult population.! Its symp-
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toms can be grouped into two categories: positive and nega-
tive. Positive symptoms are phenomena experienced by pa-
tients that are generally absent in a healthy population (e.g.,
delusions, hallucinations, and thought disorder), whereas
negative symptoms describe the absence of normal func-
tions (e.g., flat affect and alogia). According to the World
Health Organization, the most common positive symptom
in schizophrenia is the auditory hallucination®—specifically,
verbal hallucinations of speech (auditory verbal hallucina-
tions; AVH). A hallucination is a sensory percept that occurs
in the absence of any external stimulation during wakeful-
ness and is not under voluntary control by the hallucinator.!
An auditory hallucination can involve any type of sound,
including simple noises and music,® but in schizophrenia,
AVHs are especially common. An AVH is the experience
of hearing a voice or voices in the absence of external
speech. This experience is different from inner speech—
the experience of talking to oneself without vocalization—
that occurs either occasionally or continuously during
thinking. AVHs are a common and often distressing symp-
tom of schizophrenia affecting about 70% of patients with
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schizophrenia.? It is therefore important to determine the
psychological processes involved in their production and
maintenance, with the goal of designing effective psycho-
logical treatments.

The present article examines evidence for and against
the theory that AVHs reflect an impairment of detect-

ing the source of two events*—which is referred to as.

source-monitoring impairment. Specifically, we examine
evidence that patients misattribute internally generated
thoughts to externally perceived voices, referred to as re-
ality monitoring.5¢ Similarly, we will discuss evidence for
monitoring intentions to perform a task, leading to its imme-
diate misattribution to an external source—which we refer
. to as self-monitoring. Throughout, in using the term “mis-
attribution” to describe the act of attributing an event to
an incorrect source, we do not mean to imply that this act
reflects a conscious strategy.
The aims of this review are to

1. describe studies providing evidence for an association
between inner speech and AVHs

2. examine the hypothesis that abnormal attributions of
source in hallucinators arise secondary to abnormali-
ties in the phenomenological characteristics of exter-
nally or internally generated events

3. examine studies that have tested the hypothesis that
AVHs in schizophrenia are associated with a primary
abnormality in the source-attribution process

4. discuss some of the problems in the selection of pa-
tients for many of these studies, including caveats in
their interpretation

5. suggest ways in which future studies can address these
problems

This article focuses on the psychological literature (we re-
fer the reader to several recent reviews for a comprehensive
discussion of the literature on neuroimaging and AVHs).”-!1
Specifically, using a Pubmed search, articles that referenced
schizophrenia, hallucinations, and source monitoring, real-
ity monitoring, inner speech, or subvocalizations were re-
viewed. For the sake of simplicity, in this review we use the
term “AVH”—the most common form of auditory hallucina-
tions experienced by schizophrenic patients—to refer to the
full range of such hallucinations. It is important to note, too,
that not all studies specified whether the auditory halluci-
nations being studied were verbal in nature or whether they
took a different form.

SOURCE MONITORING AND PHENOMENOLOGY

The source-monitoring explanation for AVH was proposed
as early as 1886 when Maudsley!? suggested that AVHs
reflected “thoughts which [the patient] hears rather than
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words actually heard with his ears.” Similarly, Gould!3 de-
scribed a patient who remarked that the voices would “re-
peat the very same thing I was thinking.” Later studies
examining the phenomenology of AVHs noted that they
shared similar features to inner speech!~® and auditory
percepts.’® Some of these studies’® ¢ used mixed sub-
ject groups, however, with only a subset of schizophrenia
patients, making it difficult to determine whether these
characteristics were unique to auditory hallucinations in
schizophrenia.

Garrett and Silva asked patients who had experienced
auditory hallucinations to determine whether these hal-
lucinations had the perceptual qualities of a real voice.
Results showed that 100% of the schizophrenia patients
(n = 32) indicated that their hallucinations sounded like
real voices, and that 78% of these patients (n = 25) in-
dicated that the voices even had a gender. Interestingly,
du Feu and McKenna!” examined a group of schizophre-
nia or schizoaffective patients who were deaf before two
years of age. Ten of these patients experienced AVHs and
reported that these hallucinations had phenomenological
characteristics similar to those reported in other stud-
ies with patients who were able to hear. Evidence that
AVHs have detailed spatial characteristics is less com-
pelling. Traditional psychiatric teaching holds that “true”
AVHs (as opposed to “pseudohallucinations”) are perceived
as coming from an external source.’® More recent phe-
nomenological studies suggest, however, that psychotic
patients find it difficult to localize the source of their
voices,18-20 :

There is little doubt that AVHs are generally charac-
terized by detailed semantic and affective information. Pa-
tients are usually able to identify the person to whom
their voices are addressing; although schizophrenia is
classically associated with third-person AVHs,?! second-
person voices (addressing the patient directly) are actu-
ally more common.®2022 Patients are also usually able to
describe exactly what their voices are saying. AVHs tend
to revolve around specific semantic themes, and, although
their content may be emotionally neutral, it is most of-
ten derogatory.?®?? These characteristics contrast with the
content of most thought or spontaneous inner speech in
healthy adults, which is believed to be neutral with a
less stereotyped semantic content.”? One explanation for
these differences is that inner speech that is incongruous
with a patient’s wishes and beliefs will more likely be at-
tributed to an external source.?~% (In a later section we
discuss the evidence for this theory with respect to the
source monitoring of emotional words.) It is also impor-
tant to note that patients differ in their subjective percep-
tion of AVHSs;26-%8 consequently, not all hallucinators expe-
rience difficulties differentiating between inner speech and
AVHs.
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AN ASSOCIATION BETWEEN INNER SPEECH AND
AUDITORY VERBAL HALLUCINATIONS?

The first link between AVHs in schizophrenia and inner
speech came from the use of studies examining subvocal-
izations in schizophrenia. While healthy individuals are
thinking, it is possible to detect activity of the vocal mus-
culature, providing some evidence that subvocalization is
a normal component of thinking.?® The relationship be-
tween subvocalizations and thinking led to the hypoth-
esis that if AVHs in schizophrenia arise from the mis-
attribution of internally generated speech, AVHs should
also be accompanied by activity in vocal musculature, de-
tectable using the electromyelogram (EMG). This predic-
tion has been tested in a series of studies. It is important
to note, however, that many of these studies were conducted
prior to the development of current diagnostic definitions
of schizophrenia. Another, related shortcoming of the stud-
ies is that many failed to report the diagnostic criteria that
were used to assess whether patients did or did not have
schizophrenia. Thus, although the studies yield interest-
ing insights into the mechanism of AVHs, the specificity of
such mechanisms to schizophrenia must be interpreted with
caution.

Gould!3.3081 wag the first to describe an association be-
tween subvocalizations and AVHs. Interestingly, he also
noted similarities between the content of subvocalizations
and hallucinations. He recorded muscle potentials from the
lips and chin, and found that 80% of schizophrenia patients
with AVHs or with probable AVHs exhibited an increase
in muscle potentials as they were hallucinating.'® Unfortu-
nately, motor activity was not measured from other nonvocal
areas, making it impossible to determine whether halluci-
nators had increased motor activity in general.

McGuigan3? recorded EMG from the chin, tongue, and
nondominant arm from one psychotic patient during pe-
riods of on-and-off hallucinations. EMG activity increased
prior to the report of the hallucinations and was at its max-
imum during hallucination onset, after which activity de-
clined. Inouye and Shimizu® also found that EMG activity
accompanied many hallucinations in nine schizophrenia pa-
tients. In addition, most, but not all, EMG activity began
within +1.5 seconds of the start of the auditory hallucina-
tion. Other research has failed to find a temporal link, how-
ever, between muscle potentials and the onset and offset of
hallucinations.?

More recent studies have examined whether the blocking
of subvocalizations leads to a subjective decrease in auditory
hallucinations. Bick and Kinsbourne®® asked schizophre-
nia patients to perform an exercise (opening mouth wide
for one minute) that was presumed to disrupt subvocaliza-
tions, while a control group of schizophrenia patients was
asked to perform control exercises. Following each exercise,
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participants reported whether they had experienced halluci-
nations. The exercise that disrupted subvocalizations led to
a decrease in AVHs, providing additional evidence for a link
between subvocalizations and hallucinations. In a similar
experiment, Green and Kinsbourne® obtained EMG record-
ings of oral and laryngeal musculature from schizophrenia
patients who complained of frequent daily hallucinations.
Participants performed tasks presumed to override (e.g.,
humming a note), reduce (e.g., opening mouth wide or bit-
ing tongue), or not affect (e.g., squeezing fists, closing eyes,
or relaxing) subvocalizations. To monitor the time and du-
ration of hallucinations, participants pressed a button for
the entire duration of each hallucination. Decreased hallu-
cinations were reported during tasks that were presumed
to override subvocalizations. No temporal relationship was
found, however, between EMG activity and self-report of hal-
lucinations.

Other studies have more specifically attempted to use ver-
bal tasks to suppress subvocalizations and inhibit AVHs,36.37
Slade® examined two schizophrenia patients with auditory
hallucinations and found that verbal responding (i.e., re-
peating aloud one of four letters) decreased hallucinations.
Margo and colleagues® examined the effects of reading
aloud, listening to auditory input of varying degrees of mean-
ingfulness (e.g., listening to “interesting speech” vs. listening
to electronic beeps), and resting (control condition) on sub-
jective hallucinatory experiences. Consistent with Slade’s
findings,? results demonstrated that reading aloud led to
the largest decrease in hallucinations, suggesting that ver-
bal responding may prevent not only subvocalizations, but
also inner speech and, in turn, auditory hallucinations. In
addition, increasing the meaningfulness of auditory input
led to a decrease in the self-reported intensity of hallucina-
tions. Gallagher and colleagues® replicated these results
with schizophrenia patients who had frequent hallucina-
tions for at least one year. The methodology was similar to
that used in the study conducted by Margo and colleagues,?
and results were consistent in that more meaningful and
structured auditory stimulation led to a decrease in the in-
tensity of auditory hallucinations.

To summarize, there is some evidence linking AVHs with
subvocalizations and thus inner speech, although a tem-
poral relationship between subvocalizations and hallucina-
tions has not consistently been found. In addition, as pre-
viously suggested, it is difficult to determine whether the
patients examined in these studies would currently fall into
the same diagnostic category. Many of these studies included
only a small number of subjects, and the limited sensitiv-
ity of the EMG further reduced the number of subjects for
whom data could be obtained.’? With these caveats in mind,
the subvocalization studies provide some evidence that the
misattribution of inner speech or subvocalizations to an ex-
ternal source is linked to the experience of AVHs—which is
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consistent with a source-monitoring impairment explana-
tion of hallucinations in schizophrenia.

DO ABNORMAL ATTRIBUTIONS OF SOURCE
ARISE FROM ABNORMALITIES OF INTERNALLY
OR EXTERNALLY PERCEIVED EVENTS?

To understand how patients might confuse their internally
generated speech for external speech, one must under-
stand how these source discriminations are normally made.
The source-monitoring framework® asserts that memories
from different sources have distinct qualities that are used
heuristically to determine the source of information. Accord-
ing to that framework, memories for perceived events in-
clude more perceptual, spatial, semantic, and affective in-
formation than memories for imagined events. In contrast,
imagined events include more information about cognitive
operations than directly perceived memories. Thus, mem-
ories rich in sensory, semantic, and affective information
should be attributed to perception, whereas memories con-
taining a great deal of information about cognitive opera-
tions should be attributed to imagination.

Within this framework, source-monitoring errors are
likely to occur when the characteristics of a memory are dis-
similar from what one would expect given the source. As re-
viewed above, one line of research has focused on describing
AVHs in detail, determining whether they are characterized
by detailed perceptual, spatiotemporal, semantic, and affec-
tive information. Although AVHs are perceptually similar
to real voices, they differ from real voices in their spatial,
semantic, and affective information.

A second line of research has focused on the characteris-
tics of internally generated information in schizophrenia: do
patients misattribute their inner speech or imagined events
to an external source because the characteristics of imag-
ined events are more detailed in perceptual, spatial, seman-
tic, and affective information than one would expect—that
is, do schizophrenia patients with hallucinations experience
more vivid imagery than control groups?®®—4® A third line
of research asks whether patients perceive external events
as less detailed than they actually are. According to this
theory, patients might misattribute inner speech or imag-
ined events to an external source because their qualities are
similar to internally generated events, leading to confusion
in their distinction.* Below we review evidence for each of
these possibilities in turn.

Are Internally Generated Events Associated with
Increased Sensory Detail in Hallucinators?

Studies that have tested the hypothesis that patients with
AVHs have more vivid imagery of internally generated
events than patients without AVHs have yielded mixed
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results. Mintz and Alpert® asked participants to rate the
vividness of auditory imagery while pretending to listen
to a phonograph playing “White Christmas” (in reality, no
recording was playing). Although nothing was playing, 85%
of hallucinating schizophrenia patients, but only 5% of non-
hallucinators and 40% of normal controls, indicated that
they had heard the phonograph playing. These results were
interpreted as evidence that schizophrenia patients with
auditory hallucinations have more vivid images than non-
hallucinators. It is important to note that, even though 17
hallucinators indicated they heard the phonograph playing,
only 2 indicated that they believed the record was actually
playing, whereas the other 15 hallucinators indicated that
they heard the phonograph but knew there was no record
playing. Indeed, other studies have not found differences
in reported vividness of auditory imagery using the “White
Christmas” task*® or other similar imagery-rating tasks 142
Indeed, some studies have actually found that hallucinating
schizophrenia patients had lower ratings of vividness and
control for emotional interpersonal items, indicating that
increased imagery alone cannot explain auditory hallucina-
tions in schizophrenic patients.*

In contrast to studies employing self-report methods,
Bocker and colleagues** used more objective methods of
measuring vividness of imagery. They employed an imagery-
perception task in which a letter or tone was presented
at absolute perception thresholds while participants either
formed, or did not form, an image of the target stimulus. Re-
sults suggested that in the visual condition, the addition of
imaging during the perception task did net enhance the hal-
lucinators’ ability to perceive the stimulus to the same extent
as the nonhallucinators benefited. Using similar tasks to
examine imagery-perception in schizophrenia patients with
and without hallucinations, Aleman and colleagues* did not
find any differences between the schizophrenia groups on
any of the imagery-perception measures. In addition, us-
ing tasks that were presumed to rely on a partnership be-
tween the inner voice and inner ear (e.g., to see the let-
ters “M-T” and write down the word “empty”), Evans and
colleagues®® failed to find consistent differences between
groups of hallucinating and nonhallucinating schizophre-
nia patients. Thus, studies have not provided consistent ev-
idence of abnormally vivid sensory detail for internally gen-
erated events in schizophrenia patients with AVHs.

Are Externally Perceived Events Associated with
Reduced Sensory Detail in Hallucinators?

If externally perceived events are associated with reduced
sensory detail, it may become difficult to differentiate
such an event from an internally generated event. It has
been hypothesized that schizophrenia patients have percep-
tual disturbances that make the qualities of memories for
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externally generated events similar to those of internally
generated events and that this similarity, in turn, leads to
the experience of AVHs. To test this hypothesis, Bocker and
colleagues** examined Just Noticeable Differences (JNDs)
in schizophrenia patients with and without hallucinations
and in healthy controls. A JND is an indication of the de-
gree a sensory input (e.g., a tone) needs to be adjusted (i.e.,
increased, decreased) for subjects to detect a change half
of the time. There were no differences in the JND between
the three groups, providing evidence against a perceptual
degradation account of auditory hallucinations.

Using signal-detection theory, other groups have explored
the possibility that patients with schizophrenia have an au-
ditory perception deficit. Bentall and Slade* examined the
ability of hallucinating schizophrenia patients to detect a
spoken word over noise using a signal-detection analysis.
On the basis of a sensitivity measure, schizophrenia patients
with current hallucinations did not differ from schizophre-
nia patients who were not currently hallucinating. They did,
however, show a bias to believe that stimuli were present
when given an ambiguous signal. Li and colleagues*” asked
participants to discriminate between “do” and “so” sounds
and no signal. Overall, schizophrenia patients differed from
controls on a number of measures of detection and discrimi-
nation, but there were no differences between hallucinating
and nonhallucinating schizophrenia patients on these mea-
sures. In addition, the hallucinating and nonhallucinating
patients did not differ in their response bias to detect audi-
tory signals.

Another Possible Account of AVHs?

Hoffman and colleagues*®**? have proposed a novel ac-
count of AVHs that takes elements from both of the theo-
ries described above. They suggest that AVHs might arise
from abnormalities in auditory speech perception, medi-
ated through working-memory abnormalities. Such speech-
perception deficits lead to the spontaneous internal genera-
tion of internal speech that is perceived as coming from an
external source. The normal process of predicting new words
from their preceding context is exaggerated in schizophre-
nia, leading to the generation of disordered and inappropri-
ate verbal percepts. Hoffman and colleagues*® suggest that
these spontaneous verbal outputs might result from reduced
neuroanatomic connectivity and enhanced neuronal activa-
tion. They used a neural network to simulate their model
and, in an examination of schizophrenia patients with and
without AVHs, found that the patients with AVHs displayed
patterns of speech perception impairments similar to those
predicted by their model.

In order to further test their theory of AVHs, Hoffman
and colleagues*® asked participants to perform a masked-
speech tracking test requiring that they repeat sentences,
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some of which were difficult to understand due to noise. An
auditory continuous-performance task was used to assess
nonlinguistic attention, and a sentence-repetition task was
used to assess grammar-dependent verbal working mem-
ory. Results demonstrated that patients with schizophrenia
spectrum disorders who had hallucinations were more im-
paired than patients without hallucinations and also than
healthy controls on both masked-speech tracking and audi-
tory verbal working memory. Schizophrenia patients with
hallucinations were not impaired on the nonlinguistic, au-
ditory, continuous-performance task—suggesting that these
deficits were specific to verbal working memory. Using a sim-
ilar paradigm, Lee and colleagues® replicated the finding of
impairment on a masked-speech tracking test. This impair-
ment was still observed eight weeks later, well after the hal-
lucinations subsided—suggesting that a speech-perception
dysfunction may be a trait characteristie. They failed to find
differences, however, on the verbal working-memory task,
which raised the question of whether this abnormality arose
from nonspecific attentional disturbances.

Summary and Conclusions

To summarize, although there is evidence that AVHs are
characterized by detailed perceptual, semantic, and affec-
tive information, there is little evidence that hallucinators
are more likely than nonhallucinators to generate events
with vivid detail, or are less likely than nonhallucinators
to perceive externally generated events with reduced de-
tail (see Seal and colleagues®® for similar conclusions). This
leaves open the possibility that patients with hallucinations
may have a more fundamental abnormality in their ability to
distinguish externally and internally generated materials—
that is, in the source-monitoring process itself. Evidence for
this theory is reviewed below.

AN UNDERLYING ABNORMALITY IN THE
SOURCE-ATTRIBUTION PROCESS?

In order to test directly the hypothesis that schizophre-
nia patients with AVHs tend to misattribute self-generated
words to external sources, several groups have used experi-
mental source-monitoring tasks. Typical source-monitoring
paradigms are memory tasks: participants first study items
presented by different sources (e.g., imagined vs. heard). In
a subsequent test, participants are presented with items
and asked to identify their source—for example, whether
an item had been imagined, heard, or not presented. The
test phase occurs after some delay. In more recent devel-
opments of this paradigm, participants have been asked
to identify the source of a stimulus immediately or as
it is being presented (in real time). This design has en-
abled researchers to test the hypothesis that patients are
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impaired in monitoring their intentions to perform a task,
leading to its immediate misattribution to an external
source.

Delay Between Initial Study and Test

Classic source-memory paradigms. Bocker and colleagues?
asked participants to discriminate between words that were
imagined, perceived, or new (i.e., not previously presented
to participants). The test took place following the initial pre-
sentation of the words (although no time frame was speci-
fied). No group effects were observed on a task that involved
differentiating between internally and externally gener-
ated words, but a correlation between the severity of au-
ditory hallucinations within the patient group and reality-
diserimination problems was reported.

Using a similar source-monitoring paradigm, Aleman
and colleagues* tested participants directly following their
study of selected words, as well as 15 minutes later. All sub-
ject groups made more errors on the delayed test, but no
group differences were observed. On both the immediate
and delayed tests, correlations were found between a hal-
lucination rating on the Topography of Voices Rating Scale
and measures of source-memory accuracy. Although these
results suggest that a deficit may be observed in patients
with severe hallucinations, these correlations were not sig-
nificant when using the hallucinations rating of the Positive
and Negative Syndrome Scale.

Franck and colleagues®® examined schizophrenia pa-
tients with or without AVHs compared to normal controls.
During the initial phase, participants had to read a list of
words either silently or aloud. Five minutes later, partic-
ipants had to indicate whether words had been thought
or said, or whether they were new. Results showed that
schizophrenia patients were more impaired than normal
controls at internal source monitoring and that this impair-
ment was more severe in the group of hallucinators.

In two similar studies, Brebion and colleagues®®-5¢ exam-
ined patients with and without AVHs and a healthy control
group. Initially, participants heard a word, saw a picture, or
verbally produced an item. After a five-minute delay, partic-
ipants indicated how each item was experienced or whether
an item was new. Results demonstrated that hallucinations
(and not delusions or thought disorganization) were corre-
lated with an increased belief that non-events had really oc-
curred. Hallucinators compared to controls were more likely
to misattribute a self-generated word to an external source.
Nonhallucinators, as well as the other positive symptom
groups, when compared to controls, did not show the same
pattern of results. Both hallucinations and delusional symp-
toms were associated with a tendency to report that spoken
items were presented as pictures, indicating confusion be-
tween imagined and perceived events.
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Several studies by Keefe and colleagues®®5 have em-
ployed a multinomial modeling approach that allows the dis-
sociation of recognition memory (i.e., discriminating old from
new items), source memory (i.e., determining the source
of old items), and guessing biases. Keefe and colleagues®
studied groups of schizophrenic patients with or without
“target” symptoms (including thought insertion, voices ar-
guing, voices commenting, made feelings, made acts, or
made impulses) and compared these groups to healthy con-
trols. Participants were asked to make internal-external
source discriminations, external-external source discrimi-
nations, and internal-internal source discriminations. Over-
all, schizophrenia patients were more impaired than healthy
controls on these source discriminations. Schizophrenia pa-
tients with and without target symptoms performed simi-
larly to each other on all source-monitoring measures except
one: patients with target symptoms were less able to differ-
entiate between two internally generated items. Specifically,
they had difficulty discriminating between items that they
had imagined themselves saying and items that they had
imagined the experimenter saying.

In another study by the same group, participants diserim-
inated between items that had been self-generated, seen,
or heard, or were new.5® The test occurred immediately fol-
lowing the presentation of items. As a group, schizophre-
nia patients showed recognition impairment (i.e., deficit in
discriminating old from new items). The performance of pa-
tients with and without target symptoms was similar except
that the former performed worse than the latter in recogniz-
ing self-generated items.

Additional manipulations within source-monitoring paradigms.
In a second group of studies using source-monitoring tasks,
the specific character of words to be remembered or the
cognitive effort involved in producing them was explicitly
manipulated. As noted earlier, the content of hallucinations
tends to be emotionally valenced—and usually derogatory.
Morrison and colleagues? hypothesized that patients are
more likely to misattribute internally generated thoughts
to an external source when they are inconsistent with
their beliefs about their thoughts. Thus, if patients believe
that their own thoughts are not generally negative, they
may, rather than associating the production of derogatory
content to themselves, misattribute those thoughts to an
external source. By implication, a source-monitoring im-
pairment in schizophrenia patients with AVHs would be
enhanced with emotionally valenced, in contrast to neu-
tral, words. Morrison and Haddock®” examined the source
attributions of schizophrenia patients with and without
AVHs (vs. healthy controls) on a delayed source-memory
test. Clinical assessments were administered after the
words were presented, thereby providing a delay between
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the presentation and test. During the test, participants
indicated whether words had been self-generated, gener-
ated by the experimenter, or both. The tendency to make
more external attributions was not observed on the delayed
test.

The source-monitoring framework also holds that mem-
ories containing information about cognitive operations are
more likely attributed to one’s own thought processes. To
test the hypothesis that patients with AVHs are impaired
in using such information to distinguish imagined from
externally generated events, Bentall and colleagues® ma-
nipulated cognitive effort by asking participants to gen-
erate or repeat answers to clues that were presumed to
require low cognitive effort to produce (e.g., “Think of a
type of dwelling beginning with H”) or high cognitive effort
to produce (e.g., “Think of a fruit beginning with T”). Re-
sponses to low-cognitive-effort clues were high-probability
items (i.e., typical category exemplars as determined by
norms for responses to category cues), whereas responses to
high-cognitive-effort clues were low-probability items (i.e.,
atypical category exemplars as determined by norms for re-
sponses to category cues). Participants were asked to indi-
cate the source of these responses (i.e., answers supplied by
the participant, answers provided by the experimenter, or
new) one week later. Results of the source-attribution test
supported this hypothesis. Schizophrenia patients with au-
ditory hallucinations made more external misattributions
on high-cognitive-effort items, whereas psychiatric and nor-
mal controls made fewer of these misattributions. However,
in an attempt to replicate and extend the findings of the
study by Bentall and colleagues,®® Seal and colleagues®®
found that when differences in verbal IQ and verbal mem-
ory deficits were taken into account, schizophrenia patients
with hallucinations did not have source-monitoring deficits
compared to schizophrenia patients without hallucinations.
But for this additional step of adjusting for differences in
verbal 1Q and verbal memory, the results would have repli-
cated those of Bentall and colleagues.’® These findings un-
derscore the importance of matching patients and controls
on demographic characteristics.

Minimal or No Delay Between Study and Test

One reason why the source-monitoring studies described
above may have failed to yield conclusive findings is that
they have focused on the memory component of the tasks
involved. Immediate or longer-term memory may not neces-
sarily be engaged as patients with AVHs misattribute their
inner speech to an external source. Frith® has proposed that
AVHs might arise when patients fail to monitor their inten-
tions to perform a task (in this case, inner speech) as it is
being performed, leading to its immediate attribution to an
external source. The act of monitoring inner speech has been

Harv Rev Psychiatry
September/October 2005

termed verbal self-monitoring. A related view is shared by
Stanghellini and Cutting.5! Anecdotal evidence for this im-
mediate self-monitoring theory comes from a case study by
Area and colleagues;%2 they described a schizophrenia pa-
tient with auditory hallucinations who felt that his thoughts
did not belong to him, so he performed them as a motor
act. In order to circumvent the potential confound of mem-
ory and to test Frith’s hypothesis directly, several groups
have used immediate and real-time source-monitoring
tasks.

Immediate source-monitoring paradigms. Immediate source-
monitoring tasks ask participants to rate their feelings of
control over a word’s production immediately following the
production of that word. In addition to the delayed task de-
scribed above, Morrison and Haddock®” asked participants
to rate self-generated words for “control” and “internality.”
On this immediate task, hallucinators gave lower ratings
for both of these factors than either of the control groups,
although the difference in control ratings did not meet con-
ventional levels of statistical significance (p = 0.062). In
contrast to the results on the delayed test, only hallucinators
were affected by the valence manipulation, such that hallu-
cinators made more external attributions to emotionally va-
lenced (as opposed to neutral) words. Using similar method-
ology, Baker and Morrison® found that hallucinators gave
lower ratings of internality, control, and wantedness scores
to self-generated words than healthy controls and nonhal-
lucinators. Hallucinators also scored higher than healthy
controls and nonhallucinators on beliefs about uncontrolla-
bility and on positive beliefs about worry (e.g., “Worrying
helps me cope”) on a questionnaire. All three groups gave
emotional words lower ratings for internality and control
than neutral words, suggesting that the increased propen-
sity to misclassify self-generated emotional words as arising
from an external source might reflect the exaggeration of a
normal bias.

In addition to asking participants to rate internality
and control of self-generated words, Ensum and Morrison
examined the effects of self-focused attention on source-
monitoring performance in hallucinators. In addition to ma-
nipulating valence as described above, attentional focus was
manipulated through the use of stories that focused par-
ticipants’ attention either internally or externally. Ratings
of internality and control were lower in the internal fo-
cus condition. In addition, ratings of internality and con-
trol were lower for responses to emotional words compared
to neutral words, and this effect was greater in the inter-
nal focus condition. Since only schizophrenia patients with
AVHs were included in this study, however, it is difficult
to determine whether these results are due to the diag-
nosis of schizophrenia rather than being the symptom of
AVHs.
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In order to examine Frith’s self-monitoring theory
in other modalities, other researchers have investigated
whether schizophrenia patients could differentiate between
self-produced and externally produced tactile stimuli.®® A
group of patients with schizophrenia or mood disorders
who had experienced hallucinations, thought interference,
or passivity phenomena was compared to a group of patients
with schizophrenia or mood disorders who had not experi-
enced such symptoms within the past six weeks. Healthy
controls were also examined. Results demonstrated that pa-
tients with AVHSs or passivity experiences did not differenti-
ate between self-generated and externally produced tactile
stimulation when rating intensity, ticklishness, and pleas-
antness of sensation, whereas the other groups showed a de-
crease in these ratings for self-produced tactile stimulations.
Similar ratings for internally and externally produced stim-
uli suggest an abnormal awareness of sensory consequences
of self-generated movement.

Real-time source-monitoring paradigms. In an attempt to get
even closer to the experience of auditory hallucinations,
McGuire and colleagues have conducted a series of inter-
esting studies that examine the effect that distorting partic-
ipants’ own voices during word production has on source
attribution. We will refer to studies using this paradigm
as “real-time source-monitoring paradigms.” Johns and
colleagues® examined source attributions as schizophrenia
participants with and without auditory hallucinations, and
also as healthy controls, read words aloud. As they spoke,
participants heard either their own voices or the experi-
menter’s voice through headphones. On two-thirds of the
trials, the voices were distorted. In addition, valence was
manipulated so that one-third of the words were pleasant,
one-third were neutral, and one-third were unpleasant. Re-
sults showed that both hallucinators and nonhallucinators
made more errors than controls when their speech was dis-
torted. Hallucinators differed from the two other groups
in the types of errors made. Most of the hallucinators’ er-
rors were due to misattributing their own distorted voice
to an external source (e.g., 91% compared to 65% for non-
hallucinators and 59% for controls). In addition, hallucina-
tors made more errors with unpleasant words, regardless of
condition.

In a similar study, Allen and colleagues®’ found that hal-
lucinators were more likely than nonhallucinators and con-
trols to misattribute their own distorted speech to “other.”
Importantly, the hallucination score on the Scale for the As-
sessment of Positive Symptoms, but not delusions or posi-
tive symptoms in general, was correlated with this external
misattribution bias. In a third study, Johns and McGuire®
asked participants to read neutral, derogatory, or compli-
mentary adjectives that were then heard either distorted
or undistorted. When hallucinators made errors, they were
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more likely to identify their voices as belonging to someone
else. In addition, hallucinators were more likely to make er-
rors for the derogatory words.

Summary and Conclusions

To summarize, findings of source-monitoring deficits on
tasks using delayed tasks have failed to yield conclusive
findings. Results from immediate source-monitoring tasks
suggest that schizophrenia patients with AVHs feel less in
control of the production of words, and results from real-
time source-monitoring tasks reveal a specific deficit in mon-
itoring internally generated information, leading to external
misattributions. These findings are consistent with Frith’s
self-monitoring theory.®* Interestingly, this external misat-
tribution bias on both immediate and real-time tasks has
been most evident for items of emotional content, supporting
an account of auditory hallucinations by which thoughts that
are inconsistent with the patient’s metacognitive beliefs—
that is, unpleasant thoughts—are misattributed to an ex-
ternal source.?

DISCUSSION

Our review (for detailed summary of studies, see Table 1)
brings up several potential confounds that should be taken
into account in designing future studies. Below we briefly
consider some of these factors.

Diagnosis- Versus Symptom-Based Approach

As discussed previously, AVHs are present in a number of
different disorders (e.g., bipolar disorder, schizophrenia, and
substance abuse). Although this article aimed to examine
AVHs only in patients with schizophrenia, several studies
(e.g., Blakemore et al.)®® were included that employed mixed
diagnosis groups. In contrast to a diagnosis-based approach,
this symptom-based approach to the examination of AVHs
assumes that the experience of AVHs has the same etiology
across diagnostic groups. Similar behavioral manifestations,
however, may not necessarily imply the same cause. Future
studies should test the validity of this assumption by exam-
ining diagnostic groups with similar symptoms (e.g., bipolar
and schizophrenic patients with AVHs) and by determin-
ing empirically whether their behaviors are identical on be-
havioral and neuroimaging measures. A finding that these
groups do not differ would provide support for a symptom-
based approach.

Similarly, some studies (e.g., Brebion et al.)®® were in-
cluded in this review that combined patients with sev-
eral positive symptoms (e.g., passivity phenomena). Al-
though these positive symptoms have been hypothesized to
arise from source-monitoring abnormalities similar to those
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leading to AVHs, research has been mixed in showing sup-
port for this assumption. Future studies should address
whether a source-monitoring impairment is unique to AVHs
or whether this impairment is also associated with other
symptoms of schizophrenia. )

Finally, some studies (e.g., Aleman et al)¥ have
grouped AVHs together with hallucinations in other sen-
sory modalities—that is, with ones that could poten-
tially be explained by a different mechanism. Until a di-
rect comparison between groups provides evidence that
similar source-monitoring impairments are found in pa-
tients with hallucinations in other sensory modalities, re-
search on auditory hallucinations should exclude other
modalities.

Definition of a Hallucinator

It is clear from Table 1 that the operational definition of a
“hallucinator” and “nonhallucinator” has not been consis-
tent across studies. In fact, due to these differences, the
same person could potentially be included in the halluci-
nator group of one study and the nonhallucinator group
of another; for example, a nonhallucinator in the study
by Allen and colleagues®” might have qualified as a hal-
lucinator in the study by Li and colleagues.’ This incon-
sistency between studies could explain differences in re-
sults. In addition, studies (e.g., Aleman et al.;* Bentall
& Slade)*® occasionally group nonhallucinators who have
had hallucinations in the past with nonhallucinators who
have never experienced hallucinations, making it hard to
ascertain if group differences are due to state or trait
characteristics. Although it would be difficult, future stud-
ies should attempt to use consistent inclusion criteria
in order to facilitate the comparison of results across
studies.

Similarly, the use of consistent inclusion criteria would
facilitate study of whether impairments in source monitor-
ing are state or trait dependent. An overview of the studies
reviewed here demonstrates equivocal results. In compar-
isons of hallucinators to nonhallucinators who had a history
of hallucinations, results from several studies (e.g., Franck
et al.;52 Hoffman et al.)*® suggest that a source-monitoring
impairment may be state dependent. Other studies (e.g.,
Lee et al.),* however, found speech-perception impairments
that persisted even after hallucinations had subsided, sug-
gesting that this particular type of impairment is trait de-
pendent. Overall, differences in operational definitions of
study groups make conclusions difficult to draw. In addition,
more studies comparing differences between nonhallucina-
tors who have and have not hallucinated in the past are im-
perative in order to shed light on the question of state/trait
dependence.

Harv Rev Psychiatry
September/October 2005

Cause Versus Effect?

Although the studies reviewed in this article explored as-
sociations between AVHs in schizophrenia and reality-
monitoring abnormalities, it would be wrong to infer that
source-monitoring impairments alone explain the genesis
of AVHs. Rather than leading to hallucinations, source-
meonitoring errors may actually be a consequence of hal-
lucinations. The directionality of such relationships is, of
course, inherently difficult to determine. One potential way
of disentangling cause and effect is through the examina-
tion of state and trait hallucinators. If a source-monitoring
impairment is found in schizophrenia patients during peri-
ods of AVHs but is not found when AVHs remit, then this
impairment is most likely not the result of the hallucinating
state.

Other Concerns

Differences between methodologies of source-attribution
studies could also account for some of the equivocal find-
ings. For example, source-attribution studies that allow par-
ticipants to endorse only “other” or “self” options (e.g., Bre-
bion et al.;%¥5* Morrison & Haddock)®” may yield different
results from studies that include an “unsure” response; it
is difficult to ascertain whether responses are the result of
a guess or an actual belief about the source of an event.
Additionally, in the absence of an “unsure” option, confi-
dence ratings could provide useful information in ascer
taining the strength of participants’ convictions about their
responses.

Other biases also play a role in influencing participants’
responses. Specifically, participants may respond in ways
that reflect their beliefs about the study’s purpose or about
the experimenter’s wishes. For example, in studies in which
participants were asked whether they heard music play-
ing on a phonograph (e.g., Mintz & Alpert),3® more patients
may have indicated that they had heard music in order
to please the experimenter. It is important to be aware of
the role of demand characteristics and—when possible to
do so without introducing additional confounds—to miti-
gate the effects of this confound by masking the study’s

purpose.
CONCLUSIONS AND CLINICAL IMPLICATIONS

To conclude, there is some evidence suggesting that AVHs in
schizophrenia may reflect a misattribution of inner speech
to an external source. There is little evidence that such mis-
attributions arise from abnormalities in the quality of inter-
nally generated events or from abnormalities in the percep-
tion of external events. Rather, hallucinators appear to show
a primary deficit in source monitoring that is most evident
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in misattributing the source of emotionally valenced stim-
uli and that is most consistently observed using immediate
and real-time, rather than delayed, source-monitoring tasks.
Nevertheless, before any firm conclusions can be reached on
whether AVHs experienced by schizophrenia patients can
be explained by a source-monitoring impairment, more re-
search needs to be conducted using larger study samples of
exclusively schizophrenic, rather than mixed, populations,
more consistent criteria for distinguishing hallucinators
from nonhallucinators, and, more generally, better-matched
groups.

Such research would be well worth the effort; estab-
lishing the validity of a source-monitoring impairment ac-
count of AVHSs in schizophrenia patients would have im-
portant implications for therapy. The subvocalization liter-
ature suggests that one way to mitigate the subjective ex-
perience of hallucinations might be to use techniques that
block subvocalization, such as reading aloud or humming
(e.g., as in Margo et al.).®” In addition, Morrison®® sug-
gested that cognitive-behavioral therapies should not only
focus on reducing hallucinations, but also try to relieve feel-
ings of distress associated with hallucinations. Even if ab-
normalities in internally generated events and abnormali-
ties in the perception of external events do not, by them-
selves, lead to abnormatl source monitoring, learning to bet-
ter recognize and use cues to differentiate between them

" (e.g., using cognitive operations or sensory information) may
help patients better recognize the characteristics of inter-
nal versus external speech. Such recognition might, in turn,
alleviate hallucinations and the distress associated with
them.*

Based on the results of some of these studies, cognitive-
behavioral trials examining the efficacy of such approaches
have been initiated. For example, Slade and colleagues™
have developed a cognitive-behavioral program that re-
quires patients with AVHs to focus on their voices. Specifi-
cally, patients are encouraged to focus on the physical char-
acteristics of voices, content of their voices, and meaning
behind the content of their voices. In addition, patients
are taught to examine the relation of their voices to their
thoughts and beliefs about their voices. This focusing tech-
nique was compared to a technique that encouraged distrac-
tion from hallucinations (e.g., using a stereo whenever the
voices occurred). Although these two therapies did not seem
to differ in effectiveness following 18-20 weekly sessions of
therapy, at a two-year follow-up, patients in the focusing
group did have a higher belief, when compared to the distrac-
tion group, that the voices were their own.” This study pro-
vides a promising first step in the employment of cognitive
models of AVHS in schizophrenia, and in the development
and evaluation of cognitive-behavioral therapies for their
alleviation.
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