
Auditory Hallucinations in a Cross-Diagnostic Sample of
Psychotic Disorder Patients: A Descriptive, Cross-Sectional
Study

Ann K. Shinn, Danielle Pfaff, Sarah Young, Kathryn E. Lewandowski, Bruce M. Cohen, and
Dost Öngür
Schizophrenia and Bipolar Disorder Program, McLean Hospital and Harvard Medical School
Department of Psychiatry, USA

Abstract
Background—Auditory hallucinations (AH) are a cardinal feature of schizophrenia spectrum
disorders. They are not disease specific, however, and can occur in other conditions, including
affective psychoses.

Methods—In this descriptive, cross-sectional study, we examined AH in relation to other
psychotic symptoms, mood symptoms, illness severity, and functional status in 569 patients with
psychosis (n=172 schizophrenia, n=153 schizoaffective disorder, n=244 bipolar disorder with
psychotic features).

Results—323 (56.7%) patients reported a lifetime history of AH (75.6% of patients with
schizophrenia, 71.9% schizoaffective disorder, and 34.0% bipolar disorder). The mean score for
the hallucinations item (P3) of the Positive and Negative Syndrome Scale (PANSS) in the AH
group was 3.66 ± 1.79, indicating mild to moderate state hallucinations severity. AH were strongly
associated with hallucinations in other sensory modalities and with the first-rank symptoms of
delusions of control, thought insertion, and thought broadcasting. Multivariate analysis showed
that AH were associated with lower education even after controlling for diagnosis, age, and
gender. There was no association between AH and functional status as measured by the
Multnomah Community Ability Scale (MCAS).

Conclusions—AH are associated with specific clinical features across the continuum of both
schizophrenic and affective psychoses independent of DSM-IV diagnosis.
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Introduction
Auditory hallucinations (AH) are a cardinal feature of schizophrenia and other psychotic
disorders. Though AH are most common in schizophrenia (1), they are not disease specific
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and can occur in affective psychosis (2), non-psychotic psychiatric conditions like
borderline personality disorder and post-traumatic stress disorder (3), substance intoxication
(4) and withdrawal (5), neurological disease (6), and even in healthy individuals (7–10). The
current version of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR)
(11) reflects the dichotomous categorization of psychotic illness into schizophrenic and
affective psychoses stemming from the Kraepelinian tradition. While such a categorical
system has improved diagnostic reliability, the validity of such diagnostic constructs has
been questioned (12). The clinical overlap in symptoms such as AH, along with a growing
body of epidemiological, genetic, and neuroscience research, suggests that schizophrenia
and affective psychoses may not be biologically discrete disease entities (13–15), but rather
syndromes on a continuum (16). Such evidence challenges the DSM-IV nosology and
suggests that research should focus on dimensional measures of psychopathology, some of
which traverse diagnostic categories (17). The dimensional approach aligns well with the
goals of the National Institute of Mental Health (NIMH), which recently launched the
Research Domain Criteria project to find new ways of classifying psychopathology based on
dimensions of observable behavior and neurobiological measures, cutting across disorders as
traditionally defined (18).

The phenomenology of AH in schizophrenia-spectrum disorders has been well-described
(19–29). Several theories have been proposed for both the cognitive and biological bases of
AH, but after much research it is still not clear why some patients hallucinate and others do
not. It is also not clear whether AH are independently associated with a broad range of
clinical outcomes across psychotic disorder diagnoses.

In this descriptive, cross-sectional study, we focused on the symptom dimension of AH
rather than on psychotic disorder diagnoses (schizophrenia, schizoaffective disorder, and
bipolar disorder). We explored the characteristics of AH in relation to other psychotic
symptoms, mood symptoms, substance use disorders, and anxiety disorders in a large cross-
diagnostic sample of patients. In addition, we examined whether AH is associated with
functional status and illness severity after controlling for diagnosis and demographic factors
such as age, gender, and age of onset. We predicted that AH would be associated with
poorer outcomes across diagnostic categories.

Materials and Methods
Subjects

Subjects were recruited for a genotype-phenotype association study of psychotic and mood
disorders. The study was approved by the McLean Hospital Institutional Review Board. All
subjects provided informed consent. More than 4,000 consecutive admissions to the Mclean
Hospital Psychotic Disorders inpatient units and 300 outpatients from the hospital
community were screened over a four year period. We reviewed the medical records of
inpatients on these units daily, and approached individuals who met eligibility criteria.
Subjects were included if they were 18–89 years in age, carried a diagnosis of
schizophrenia, bipolar disorder, or other psychotic or mood disorder, and had legal and
mental competency to provide informed consent. Individuals with psychotic or mood
disorders attributable to a general medical condition, a neurological illness, or substance
intoxication or withdrawal were excluded. Due to the large number of patients screened each
day, our recruitment strategy did not necessarily capture all inpatients meeting eligibility
criteria. Outpatients were recruited through advertisements posted at McLean Hospital and
surrounding areas, and screened for eligibility using a telephone questionnaire.

At the time of this analysis, the database consisted of 651 subjects with diagnoses of
schizophrenia (n=172), schizoaffective disorder (n=153), bipolar I disorder (n=302), and
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major depressive disorder with psychotic features (n=24). Fifty-eight subjects with bipolar I
disorder without psychotic symptoms were excluded from the analysis. We also excluded
the 24 subjects with psychotic depression, given the group's small sample size. The final
study sample consisted of a total of 569 patients: n=172 with schizophrenia, n=153 with
schizoaffective disorder, and n=244 with bipolar I disorder with psychotic features.

Assessments
Patients underwent a comprehensive clinical research evaluation. The Structured Clinical
Interview for DSM-IV (SCID) (30) was used to diagnose primary psychotic and mood
disorders and co-occurring substance use and anxiety disorders. The SCID evaluation,
including the assessment of hallucinations, was based on all available information, including
hospital records and, with patient consent, information from family and outpatient treaters.
The SCID takes into account both current and previous history of psychiatric disorders. The
SCID does not systematically evaluate of history of suicide attempts or treatment with
electroconvulsive therapy (ECT); questions about these items were added. Assessment also
included the Positive and Negative Syndrome Scale (PANSS) (31), the Young Mania Rating
Scale (YMRS) (32), and the Montgomery-Asberg Depression Rating Scale (MADRS) (33)
to assess the severity of current psychotic and mood symptoms. The Multnomah Community
Ability Scale (MCAS) (34, 35) was administered to evaluate level of functioning in the
community. The MCAS is a 17-item scale (rated from 1, or impaired, to 5, or normal) that
asks about behavior such as ability to cope with stress and anxiety, manage money
successfully, independently complete activities of daily living, and utilize effective social
skills. MCAS items 2–4 (intellectual functioning, thought process, mood abnormality), 14
(medication compliance), and 16–17 (alcohol/drug abuse, impulse control) were removed
because these aspects of psychopathology are already measured by other administered
scales. Thus, the abbreviated version of the MCAS used in this study consisted of 11 items
for a maximum possible score of 55. MCAS data were available on 265 of the 569 studied
subjects (46.6%). For the four scales (PANSS, YMRS, MADRS, and MCAS), patients were
asked to focus on the most severe symptoms experienced in the current episode or within the
previous month.

Patients were assessed by trained research staff. We carried out monthly reliability exercises
where a study subject was interviewed in the presence of the research team. Each rater
assessed the subject independently. Reliability was measured by the fraction of raters who
showed perfect agreement on a specific measure. Rates of agreement were perfect (1.0) for
SCID diagnoses, near-perfect for current mood episodes (1.0 for major depression, 0.93 for
mania), and excellent for specific psychotic symptoms (0.80 for persecutory delusions, 0.85
for AH).

We performed all statistical analyses using SPSS (PASW) version 18. We used the chi-
square test to assess for independence among categorical variables, and t-tests to test for
differences between continuous variables. SCID item B16, which asks about lifetime AH
(“Did you ever hear things that other people couldn't, such as noises, or the voices of people
whispering or talking?”), was used to group patients, and formed the basis of the current
analysis. This item was coded into a binary measure: subjects with a score of 3 (threshold or
true) were categorized as having AH, while those with scores of 1 (absent or false), 2
(subthreshold), or 4 (inadequate information) were coded as non-auditory hallucinators
(NAH). All other individual SCID items were coded similarly, with the exception of items
for thought insertion, thought withdrawal, olfactory hallucinations, and gustatory
hallucinations, which are already in binary format in the SCID.

To estimate the severity of AH, we used PANSS item 3 which asks about hallucinatory
behavior using a scale from 1 (absent) to 7 (most severe). P3 assesses state severity of AH,
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while the SCID item B16 assesses lifetime AH. While PANSS P3 is not specific to AH,
these were the most common subtype in this sample. Thus, we used P3 as a proxy for AH
severity in individuals who scored 3 on SCID item B16. To assess the degree to which
hallucinations in sensory modalities other than audition contribute to the P3 score, we also
examined P3 in patients with visual, olfactory, gustatory, or tactile hallucinations (VOGTH).
VOGTH was analyzed as a binary variable; patients with a lifetime history of hallucinations
in one or more non-auditory modalities were coded as having VOGTH. To determine
whether the addition of VOGTH impacts the P3 score in patients with AH, we compared
patients with pure-AH to patients with AH plus VOGTH. To assess whether VOGTH
experiences are similar in severity to AH experiences, we compared the pure-AH group to
patients with VOGTH-only.

Medication information was recorded from the discharge medication list for inpatients, and
self-reported for outpatients. Medication data were missing in 30 patients. In the 539
patients with complete medication data, the chlorpromazine (CPZ) equivalent dose was
calculated. The CPZ equivalent, or the standardized dose of antipsychotic medications that a
patient required at the time of study participation, was regarded to be a marker of illness
severity, and thus was treated as an outcome variable. For typical antipsychotics, we
calculated CPZ equivalents using the Schizophrenia Patient Outcomes Research Team
(PORT) treatment recommendations (36). For most atypical antipsychotics, we used the
CPZ equivalent doses published by Woods (37). For the newer antipsychotic paliperidone,
we used the dosing guidelines by Gardner and colleagues (38); to preserve the relationship
between risperidone and paliperidone (the active metabolite of risperidone), we also turned
to Gardner et al for the dosing equivalent of risperidone.

We performed multivariate analyses to investigate whether the relationships observed with
chi-square tests and t-tests would persist after controlling for diagnosis, age, and gender. For
binary outcomes, we performed forward stepwise conditional logistic regressions, with 20
iterations, entering diagnosis into the first block, age and gender into the second block, and
AH into the third block. A p-value of less than 0.05 was used as the criterion for retention,
while a p-value of 0.10 was the criterion for excluding variables at each block. For
continuous outcomes, we performed forward stepwise multiple linear regressions using the
same parameters for retention and exclusion of variables as the logistic regression model.

Results
Prevalence of Auditory Hallucinations by Diagnosis

Three hundred twenty-three of 569 subjects (56.8%) experienced lifetime AH, while 246
(43.2%) did not. Not surprisingly, diagnosis was strongly associated with AH (χ2=90.535,
df=2, p=2.19 × 10−20). Approximately three-quarters of patients with schizophrenia and
schizoaffective disorder experienced AH (n=130, 75.6% and n=110, 71.9%, respectively)
while approximately a third of patients with bipolar disorder with psychosis did (n=83,
34.0%).

Demographic Features
There were no significant differences between AH and NAH patients with respect to age,
gender, handedness, age at illness onset, or proportion with family history of psychotic
illness (Table 1).

Severity and Quality of Auditory Hallucinations
PANSS P3 data were available for 317 of the 323 AH patients and for 241 of the 246 NAH
patients. The mean P3 score for the AH group was 3.66 ± 1.79, which reflects hallucinations
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of mild to moderate severity in the month prior to study participation. The P3 score for the
AH group differed significantly from the P3 score of the NAH group (p=9.591 × 10−4).
Notably, the mean P3 score for the NAH group (1.66 ± 1.06) was between “absent” (1) and
“minimal-- questionable pathology; may be at the upper extreme of normal limits” (2),
suggesting that the NAH group included some patients who may experience sub-threshold
or questionable AH. Of the 317 AH patients with P3 data, 235 (74.1%) had P3 scores of 3 or
greater, indicating unequivocally active AH in the month prior to study participation. The
remaining 82 patients had no (n=71), or only questionable (n=11), AH in the preceding
month despite a history of AH in their lifetimes.

The difference in P3 scores between the pure-AH (n=163) group and the AH plus VOGTH
group (n=154) was statistically significant but relatively small in magnitude (3.42 ± 1.82
and 3.91 ± 1.73, respectively; t=−2.438, p=0.015). VOGTH-only patients (n=59) had
comparatively lower P3 scores (2.25 ± 1.48) than pure-AH patients; this difference was
statistically significant (t=4.439, p=1.429 × 10−5).

Of the 323 patients with AH, 37.5% reported hearing a running commentary (SCID item
B17), and 30.7% reported hearing two or more voices conversing with one another (SCID
item B18). Among individuals who reported having AH, a greater proportion of
schizophrenia and schizoaffective disorder patients endorsed running commentary and
voices conversing than patients with bipolar psychosis, but these were still common among
patients with bipolar psychosis (Table 2).

Auditory Hallucinations and Other Psychotic and Mood Symptoms
We examined the relationship between AH and hallucinations in other sensory modalities
(Table 3). A larger proportion of AH patients had experienced visual, tactile, and olfactory
hallucinations compared to NAH patients. Interestingly, there was no association between
AH and gustatory hallucinations. The latter represented the lowest frequency hallucinations
of any modality in our sample.

Given the hypothesis that AH are a manifestation of a broader phenomenon in which
patients misattribute self-generated stimuli as alien and externally imposed, we examined
the association between AH and other Schneiderian first-rank passivity symptoms. AH was
significantly associated with delusions of control, thought insertion, and thought
broadcasting. There was also a trend for an association between AH and thought withdrawal
(p=0.071).

A greater percentage of AH patients reported bizarre delusion content compared to NAH
patients. There was a trend for an association between AH and delusions of reference
(p=0.067). AH was not strongly associated with persecutory delusions, disorganized
behavior, or disorganized speech.

The AH and NAH groups showed a statistically significant difference in manic symptoms in
the month prior to study participation, with NAH patients showing higher average scores on
the YMRS compared to AH. There was no significant association between AH and
depressive symptoms within the prior month, as measured by the MADRS (Table 3).

Auditory Hallucinations and Functional Status
A significantly greater proportion of NAH patients compared to AH patients had attained
higher levels of education. There were trend-level differences between AH and NAH groups
in rates of employment (p=0.063) and type of residence (p=0.060). There were no
differences between the two groups with respect to marital status or the proportion with
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children (Table 4). Among the subset of 265 patients in whom the modified MCAS was
completed, there was no significant difference between the AH and NAH groups.

Auditory Hallucinations and Indicators of Illness Severity
There was no difference between AH and NAH groups in the proportion of patients who
were inpatient hospitalized at the time of study participation, suggesting that the two groups
were relatively well-matched for acuity of illness. Significantly more patients with AH had
co-occurring conditions (Table 4). Patients with AH had significantly lower rates of lifetime
alcohol abuse compared with their NAH counterparts (18.3% AH vs. 28.0% NAH); they
also had somewhat higher rates of lifetime alcohol dependence (19.2% AH vs. 14.6% NAH)
although this difference was non-significant. When alcohol abuse and alcohol dependence
were combined into a single alcohol use disorder category, there was no statistically
significant difference between the AH and NAH groups. No differences were seen between
groups with regard to lifetime drug abuse or dependence, or with lifetime anxiety disorders
(Table 4).

There was a trend level difference in the proportion of patients with a history of attempted
suicide, with the AH group having higher rates of suicide attempts than the NAH group
(p=0.069), and no significant difference between in the proportion of patients who had
suicide attempts severe enough to warrant a stay in a hospital intensive care unit.

With regard to treatments that suggest a history of treatment refractoriness, a significantly
greater proportion of patients with AH compared to patients without AH were on clozapine
at the time of study participation. In addition, AH patients required higher antipsychotic
medication doses (mean chlorpromazine equivalent 545 ± 451mg) than NAH patients
(417mg ± 340mg). Groups did not differ in terms of history of electroconvulsive therapy
(ECT) (Table 4).

Multivariate Analyses
Functional Outcome—For categorical indicators of functional outcome, we performed a
forward stepwise logistic regression procedure to determine whether AH could account for
any variance in the data after controlling for diagnosis, age, and gender. The negative
association between AH and college graduation persisted in this model. Patients with AH
were less likely to have graduated from college compared to NAH patients, regardless of
diagnosis, age, and gender. Age was the only predictor variable, other than AH, to be
associated with college graduation; older individuals were more likely to have graduated
from college (Table 5).

As already described, chi-square tests showed no association between AH and the functional
outcome measures of independent living, marital status, and whether someone had children.
This remained the case even after controlling for diagnosis, age, and gender with stepwise
conditional logistic regression. Similarly, multivariate stepwise linear regression confirmed
the lack of association between AH and MCAS scores in the subset of 261 individuals for
whom MCAS data were available.

Illness Severity—The negative association between AH and lifetime alcohol abuse
persisted after accounting for diagnosis, age, and gender (β = −0.523, p=0.024). Diagnosis
had no association with lifetime alcohol abuse. Males and younger patients were more likely
to have lifetime alcohol abuse. Again, however, the inverse relationship between AH and
alcohol consumption did not persist when alcohol use disorders were combined into a single
category.
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Stepwise conditional multivariate analysis confirmed the lack of association between AH
and the illness severity outcome variables of lifetime drug abuse, lifetime anxiety disorders,
history of suicide attempt, and clozapine treatment (Table 5).

For continuous variables that indicate illness severity, we performed forward stepwise
multiple linear regression analyses. CPZ equivalent dose was strongly associated with
diagnosis (β = 23.349, p < 0.0001) and age (β = 4.226, p = 0.001). It had no association with
gender and no association with AH. Duration of illness was also entered into a stepwise
conditional linear regression as an outcome variable of interest, and was found to be
associated with older age (β = 0.796, p < 0.0001). Diagnosis, gender, and AH had no
association with duration of illness.

Discussion
In this study, we examined the association between AH and clinical variables in a cross-
diagnostic sample of 569 patients with psychosis. The rate of AH clearly varies by
diagnosis; we found that 75.6% of schizophrenia patients, 71.9% of schizoaffective patients,
and 34.0% of patients with bipolar psychosis experienced AH at some time in their lives.
These rates are similar to those of 75.9% in schizophrenia, 68.3% in schizoaffective
disorder, and 27.4% in bipolar disorder previously reported in an overlapping sample by our
group (39). The rates are also comparable with previously published rates. In the
International Pilot Study on Schizophrenia, 74% of schizophrenia patients had AH (1).
Baethge and colleagues found that 61% of schizophrenia patients, 23% of bipolar patients in
a mixed episode, and 11% of bipolar patients in either manic or depressed episodes had AH
(2).

When examining AH cross-diagnostically, we found that AH are strongly associated with
hallucinations in other sensory modalities. We previously observed that visual, tactile,
gustatory, and olfactory hallucinations were much more common than previously reported in
the literature (39). Here, we found that patients with AH are more than twice as likely to
experience visual, tactile, or olfactory hallucinations compared to patients without AH.
Furthermore, only a small percentage of psychotic patients experience visual (15.9%), tactile
(11.4%), olfactory (6.1%), or gustatory (1.6%) hallucinations in isolation, without AH.
These findings suggest that while AH are the most common type of hallucination in
psychosis patients, the pathophysiology underlying hallucinations likely involves
abnormalities affecting multiple sensory modalities. The observed lack of association
between AH and gustatory hallucinations may be related to the relatively small number of
patients reporting gustatory hallucinations in this sample. Future studies should investigate
the mechanisms by which hallucinations occur in single vs. multiple modalities.

The DSM-IV distinguishes Schneiderian first-rank (40) hallucinations as qualitatively
different from other hallucinations. Whereas non-first-rank hallucinations must be
accompanied by at least one other criterion A symptom for a schizophrenia diagnosis to be
made, hallucinations consisting of a running commentary on the person's behavior or
thoughts, or two or more voices conversing with one another, are alone sufficient to
diagnose schizophrenia. In our sample, 37.5% of AH patients reported hearing a running
commentary, and 30.7% reported hearing two or more voices conversing. The rates we
found in the schizophrenia group (47% with running commentary, 36% with voices
conversing, 57% with either running commentary or voices conversing) are roughly similar
to the published rates of 48% in a Danish sample of 388 first-episode schizophrenia patients
(41) though somewhat lower than the rate of 64% in a smaller sample of 60 hospitalized
patients with AH (24)'. The rates differed according to diagnosis, with higher proportions of
schizophrenia and schizoaffective disorder patients than bipolar patients reporting such
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experiences. Nonetheless, Schneiderian first-rank AH were not specific to schizophrenia or
schizoaffective disorder; they were also prevalent among patients with bipolar psychosis.
These results suggest that Scheiderian first-rank AH are not pathognomonic of
schizophrenia, but are symptoms that are present across the spectrum of psychotic illness.

AH was strongly associated with other psychotic phenomena that have in common with AH
the features of misattribution, ego permeability, and impairments in the perception and
initiation of action (42). Specifically, AH was strongly associated with delusions of control,
thought insertion, and thought broadcasting. In all of these “passivity” symptoms, patients
misattribute self-generated thoughts or perceptions as being alien, and there is a breakdown
in the boundary between self and not self. The DSM-IV criteria for schizophrenia consist of
a checklist of disparate symptoms without a core unifying theme or experience that defines
the phenomenological experience of patients with psychosis. Such “passivity” concepts as
ego disintegration, invasion, and other disturbances of minimal or basic self (43, 44) may
better reflect the essence of psychotic illness.

In bivariate analyses, AH was associated with lower education. This relationship remained
even after controlling for diagnosis, age, and gender in a multivariate logistic regression
analysis. This finding is consistent with that of Baethge and colleagues (2) showing that
affective disorder patients with hallucinations are less well-educated than affective disorder
patients without hallucinations. A potential explanation is that the presence of AH may
interrupt schooling. Alternatively, there may be shared brain abnormalities that give rise to
both poor academic performance and vulnerability to AH. Bivariate analyses also showed
AH to be significantly associated with higher medication requirements, as measured by CPZ
equivalent doses, as well as with more aggressive treatment with clozapine. In addition,
bivariate analysis demonstrated trends of AH being associated with lower rates of
employment and higher rates of suicide. However, with the exception of education level, the
relationships between AH and these outcome variables did not survive once diagnosis, age,
and gender were controlled for in a multivariate analysis. These data suggest that while AH
is associated with lower education, AH does not appear to be strongly associated with other
indicators of lower functioning.

Contrary to expectation, we did not find any differences between the AH and NAH groups
in MCAS scores. This lack of difference may be related to the particular methods employed
in this study; here, the MCAS may reflect illness acuity at the time of study participation
more than true functional status. The majority of patients were inpatients at a tertiary care
psychiatric hospital at the time of study participation. They were asked to answer MCAS
questions based on their experiences within the previous month, especially focusing on the
current episode. Assessments of baseline community functioning, over a longer period than
the month preceding hospital admission, might have provided a more informative point of
comparison between patients who do and do not have a history of AH.

Both bivariate and multivariate analyses showed a statistically significant inverse
relationship between AH and alcohol abuse. However, when alcohol abuse and dependence
were combined into a single alcohol use disorder category (45–48), the relationship did not
persist. The lack of association between AH and lifetime history of anxiety disorders in our
sample is unexpected, as difficulties with emotion regulation, particularly anxiety, have been
implicated in triggering and maintaining hallucinations (49). Rumination has been shown to
be significantly correlated with AH-related distress in schizophrenia patients (50), and a
history of trauma has been demonstrated to be associated with hallucinations in the general
population (9, 51). There was similarly no difference in our study between individuals with
and without AH on depressive symptoms. While many patients with AH hear voices as
disturbing and unpleasant, there are a sizeable minority for whom the voices are either
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neutral or pleasant (52), and sometimes even functionally adaptive (53). The affective
impact of AH appears to be determined by how integrated AH are with the patient's
experience (52). In this study, we do not have data on the form, content, or mood
congruency of patients' AH. Furthermore, the MADRS depression ratings reflect mood in
the previous month while classification into AH and non-AH groups occurred on the basis
of whether patients reported ever experiencing lifetime AH. Thus, we are limited in our
ability to make interpretations about the temporal association between AH and mood.

This study has several limitations. First, these data were not acquired for the purpose of
investigating AH. Thus, we do not have detailed information about phenomenological
characteristics of hallucinatory experiences such as frequency, duration, location, content,
and reality of patients' hallucinations. We used PANSS item 3 as a proxy for AH severity,
even though the item states that hallucinations may occur in the auditory, visual, olfactory,
or somatic realms. Though we cannot rule out the possibility that non-auditory
hallucinations are driving the P3 scores in patients with AH plus VOGTH, it is reassuring
that the pure-AH group's mean P3 score is much higher than that of the VOGTH-only group.
Second, the data are cross-sectional, and thus limit our ability to make inferences about
causality. Third, we had MCAS data on a limited subset of patients. Furthermore, asking
about baseline community functioning, rather than community functioning during the
immediate period preceding acute illness and hospitalization, may have been more
informative. Fourth, the majority of the patients in our study were acutely ill patients
hospitalized in a tertiary care facility, thus limiting the generalizability of our findings to less
severely ill patients.

Overall, the findings in our study contribute to the understanding of AH from the
perspective of a symptom dimension across three diagnostic categories, encompassing
schizophrenia, schizoaffective disorder, and bipolar psychosis. We show that while
Schneiderian first-rank AH are most common in patients with schizophrenia or
schizoaffective disorder, they are also prevalent among patients with bipolar psychosis. AH
are strongly associated with other modality hallucinations as well as with symptoms of
“passivity” and ego disintegration. With regard to measures of functional outcome, patients
with AH are less likely to graduate from college even after controlling for diagnosis, age,
and gender. In combination, the findings suggest that AH is a dimension that is complex; it
does not unequivocally predict worse functional outcome or severity. Clinicians are
encouraged to inquire about a patient's AH in the context of that person's specific course and
life circumstances. The main limitation of the current study is the lack of phenomenological
details associated with patients' experience of AH. Future studies should look at how the
form and content of AH are associated with both neural substrates and clinical outcomes in a
cross-diagnostic sample, such as ours, which includes both schizophrenic and affective
psychoses.
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Table 1

Demographic Features Based on Auditory Hallucinations Status.

Total N=569 AH (n=323) NAH (n=246) Statistical Comparison

Age (years) 38.4 ± 12.3 36.8 ± 13.4 t = −1.472 p = 0.141

Age at onset (years) 21.2 ± 7.0 22.0 ± 8.3 t = 0.733 p = 0.464

Female gender 152 (47.1%) 107 (43.5%) χ2 = 0.715 p = 0.398

Family history of psychosis 113 (35.0%) 101 (41.1%) χ2 = 2.194 p = 0.139
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Table 3

Association of Auditory Hallucinations with Other Symptoms.

Total N=569 AH (n=323) NAH (n=246) Statistical Comparison

Psychotic Symptoms

 Hallucinations in Other Sensory Modalities

  Visual hallucinations 109 (33.7%) 39 (15.9%) χ2 = 23.230 p = 1.437 × 10−6

  Tactile hallucinations 92 (28.5%) 28 (11.4%) χ2 = 24.539 p = 7.282 × 10−7

  Gustatory hallucinations 10 (3.1%) 4 (1.6%) χ2 = 1.257 p = 0.262

  Olfactory hallucinations 51 (15.8%) 15 (6.1%) χ2 = 12.793 p = 3.480 × 10−4

 First-Rank Symptoms

  Delusions of control 94 (29.1%) 40 (16.3%) χ2 = 12.792 p = 3.482 × 10−4

  Thought insertion 79 (24.5%) 35 (14.2%) χ2 = 9.123 p = 0.003

  Thought withdrawal 25 (7.7%) 10 (4.1%) χ2 = 3.267 p = 0.071

  Thought broadcasting 118 (36.5%) 53 (21.5%) χ2 = 14.923 p = 1.120 × 10−4

 Other Psychotic Symptoms

  Persecutory delusions 211 (65.3%) 144 (58.5%) χ2 = 2.743 p = 0.098

  Delusions of reference 243 (75.2%) 168 (68.3%) χ2 = 3.353 p = 0.067

  Bizarre content 47 (14.6%) 19 (7.7%) χ2 = 6.348 p = 0.012

  Disorganized behavior 44 (13.6%) 29 (11.8%) χ2 = 0.420 p = 0.517

  Disorganized speech 63 (19.5%) 34 (13.8%) χ2 = 3.190 p = 0.074

Mood Symptoms

  YMRS 16.0 ± 11.7 22.0 ± 14.0 t = 5.54 p = 4.5 × 10−6

  MADRS 15.9 ± 10.4 14.5 ± 9.4 t = −1.55 p = 0.122
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Table 4

Association of Auditory Hallucinations with Indicators of Functional Status and Illness Severity.

Total N=569 AH (n=323) NAH (n=246) Statistical Comparison

Indicators of Functional Status

 Education χ2 = 10.524 p = 0.005

  Did not graduate HS 31 (9.6%) 11 (4.5%)

  Graduated HS 201 (62.2%) 140 (56.9%)

  Graduated college 88 (27.2%) 93 (37.8%)

 Employed 117 (36.2%) 108 (43.9%) χ2 = 3.445 p = 0.063

 Living situation χ2 = 7.391 p = 0.060

  Independent 130 (40.2%) 88 (35.8%)

  With family 138 (42.7%) 130 (52.8%)

  Residential 40 (12.4%) 18 (7.3%)

  Other 15 (4.6%) 10 (4.1%)

 Marital Status
a χ2 = 0.414 p = 0.937

  Never married 225 (69.7%) 170 (69.1%)

  Separated/divorced 52 (16.1%) 37 (15.0%)

  Widowed 1 (0.3%) 1 (0.4%)

  Married 42 (13.0%) 36 (14.6%)

 Has Children 76 (23.5%) 59 (24.0%) χ2 = 0.016 p = 0.900

 Modified MCAS
b 41.0 ± 8.5 42.7 ± 8.4 t = 1.601 p = 0.111

Indicators of Illness Severity

 Inpatient Hospitalized 247 (76.5%) 199 (80.9%) χ2 = 1.613 p = 0.204

 Co-occurring conditions 103 (31.9%) 57 (23.2%) χ2 = 5.358 p = 0.021

  Lifetime anxiety disorders 81 (25.1%) 47 (19.1%) χ2 = 2.856 p = 0.091

  Lifetime alcohol abuse 59 (18.3%) 69 (28.0%) χ2 = 7.665 p = 0.006

  Lifetime alcohol dependence 62 (19.2%) 36 (14.6%) χ2 = 2.038 p = 0.153

  Lifetime alcohol use disorder
c 121 (37.7%) 105 (43.2%) χ2 = 1.752 p = 0.186

  Lifetime drug abuse 71 (22.0%) 59 (24.0%) χ2 = 0.318 p = 0.573

  Lifetime drug dependence 72 (22.3%) 42 (17.1%) χ2 = 2.373 p = 0.123

 History of Suicide Attempt 104 (32.2%) 62 (25.2%) χ2 = 3.307 p = 0.069

 ICU Stay Due to Suicide Attempt 33 (10.2%) 24 (9.8%) χ2 = 0.033 p = 0.856

 Chlorpromazine Equivalent (mg)
d 545 +/− 451 417 +/− 340 t = −3.639 p = 3.0 × 10−4

 Clozapine Treatment 60 (18.6%) 18 (7.3%) χ2 = 14.964 p = 1.096 × 10−4

 Electroconvulsive Therapy (ECT) 42 (13.0%) 23 (9.3%) χ2 = 1.842 p = 0.175

a
Marital status data are missing for n=5 (3 AH, 2 NAH) participants.

b
MCAS data are unavailable for n=304 (174 AH, 130 NAH) participants.

c
Alcohol abuse and dependence combined into a single category. Alcohol use disorder data are missing for n=5 (2 AH, 3 NAH) participants.
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d
Chlorpromazine equivalent data are missing for n=30 (20 AH, 10 NAH) participants.
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