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Background and Hypotheses: Auditory verbal hallucin-
ations (AVH) are central features of schizophrenia (SZ).
However, AVH also occur in a small percentage of the
general population who do not have a need for care, termed
nonclinical voice hearers (NCVH). We sought to determine
the degree to which the experience of AVH was similar in
NCVH and in people with schizophrenia (PSZ) and eval-
uate the degree to which NCVH shared other features of
SZ such as delusional beliefs, cognitive impairment, and
negative symptoms. Study Design: We recruited 76 people
with a DSM-V diagnosis of SZ/schizoaffective disorder
(PSZ; 49 with current AVH, 27 without), 48 NCVH, and
51 healthy controls. Participants received a broad battery
of clinician-administered and self-report symptom assess-
ments and a focused cognitive assessment. Study Results:
The AVH of NCVH and PSZ shared very similar sensory
features. NCVH experienced less distress, had greater con-
trol over their AVH, and, unlike PSZ, rarely heard 2 voices
speaking to each other. NCVH demonstrated a wide range
of deeply held unusual beliefs, but reported less paranoia,
and fewer first-rank symptoms such as passivity and alter-
ations in self-experience. NCVH showed no evidence of
cognitive deficits or negative symptoms. Conclusions: The
AVH in NCVH and PSZ demonstrate important similar-
ities as well as clear differences. Specific features, rather
than the presence, of AVH appear to determine the need
for care. NCVH do not share the cognitive and motiva-
tional deficits seen in PSZ. These results suggest that AVH
and unusual beliefs can be separated from the broader phe-
notype of SZ.
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Introduction

Auditory verbal hallucinations (AVH) are considered a
cardinal feature of schizophrenia (SZ). They occur in the
majority of people with schizophrenia (PSZ) and often
persist in spite of antipsychotic treatment often causing
significant distress and frequently portending the most
catastrophic outcomes: suicide and violence.!”* From a
traditional categorical framework of psychiatric diag-
nosis, the presence of persistent hallucinations in the ab-
sence of a mood episode is nearly pathognomonic of a
SZ diagnosis.

This view of the clinical significance of hallucinations
has been challenged by multiple epidemiological studies
that have reported the occurrence of AVH in a small per-
centage of the general population without the diagnosis
of a psychotic disorder.®” While the prevalence of AVH
varies widely across studies and methods, it has become
clear that the experience of AVH is not limited to people
with a diagnosis of severe mental illness.® For members of
the general population the experience of hallucinations
is typically fleeting. However, there is a small group of
people who report frequent AVH over a period of years
who do not require psychiatric care.” Many of these indi-
viduals often experience AVH in the context of spiritual
beliefs and may identify themselves as psychic mediums,
who can receive vocal messages from people and spirits
who are not physically present.!®!! We refer to such indi-
viduals as nonclinical voice hearers (NCVH).

The AVH of NCVH can be evaluated as occurring
on 2 different continua relative to SZ: (1) one of experi-
ence or (2) one of disorder. A continuum of experience
suggests that AVH, while unusual, can occur fully inde-
pendently of SZ or other psychiatric disorder. In that
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conceptualization there is no reason to expect that AVH
would be associated with other features of SZ such as
cognitive and motivational impairments or delusion-like
beliefs. Instead, there may be differences in the experience
of AVH that explains why PSZ have a need for care while
NCVH do not. There is suggestive evidence consistent
with this view, as multiple studies have found that many
NCVH experience a greater degree of control over, and
less distress associated with their voices than do many
PSZ']2—17

In contrast, a continuum of disorder conceptualiza-
tion suggests that NCVH occupy an intermediate pos-
ition between health and SZ and might be considered
an extreme form of schizotypy. In that case, one would
expect NCVH to show a milder form of the SZ pheno-
type including cognitive impairment, unusual beliefs, and
negative symptoms.'® Sommer et al.!” reported evidence
partially consistent with this view, as their NCVH sample
had elevated scores on the cognitive-perceptual, disor-
ganization, and interpersonal scales of the Schizotypal
Personality Questionnaire as well as elevated scores on
the Peters Delusion Inventory relative to healthy controls.
They also observed evidence of thought disorder," ele-
vated rates of childhood trauma, and family history of
psychosis, which are considered risk factors for SZ.2°2!
However, their group of NCVH showed inconsistent and
subtle evidence of cognitive deficits relative to controls—
less than might be expected if NCVH are shifted further
along the continuum towards SZ than is characteristic of
schizotypy.?* Similarly, Peters et al. reported that their co-
hort with unusual experiences (most with hallucinations)
had normal intelligence and no evidence of negative
symptoms.>® Thus, the available literature provides partial
support for the heuristic value of both continua.

Our goal was to evaluate the evidence for these 2
models by comparing NCVH to PSZ with and without
current hallucinations as well as healthy controls. We
performed detailed clinician-rated and self-report as-
sessments of the phenomenology of their AVHs as well
as hallucinations in other modalities so that we could
evaluate the degree to which the experienced hallucin-
ations were similar in NCVH and PSZ. To evaluate the
continuum of disorder, we conducted a broad assess-
ment of other psychiatric symptoms, unusual experiences
and beliefs, and affective experience. We also delivered
a targeted cognitive assessment including measures of
premorbid intellectual ability** as well as the Processing
Speed, Working Memory, and Verbal learning subtests
from the MATRICS Consensus Cognitive battery.”
There is robust evidence that PSZ perform approximately
1 standard deviation below the healthy population mean
in each of these areas.’® To the degree that NCVH is on
the continuum of illness, we would expect to see evidence
of impairment relative to controls in each of these do-
mains. Structural and functional neuroimaging and EEG
results from this cohort will be reported elsewhere.
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METHODS

Participants

A total of 76 people with a DSM-5? diagnosis of SZ or
schizoaffective disorder, were recruited from the outpa-
tient clinics of the Maryland Psychiatric Research Center,
other nearby outpatient clinics, and from the outpatient
clinics at Yale University. Diagnosis was established using
the Structured Clinical Interview for DSM-5.2 All PSZ
were clinically stable outpatients who had been receiving
the same antipsychotic medications at the same dose for
at least 4 weeks prior to study participation. PSZ were
recruited with varying severity of AVH ranging from no
voices in the past week (N = 27), moderately severe voices
over the last week (scores of 3-4 on the Brief Psychiatric
Rating Scale (BPRS)® hallucinations item, N = 16) and
severe voices over the past week (scores of 5-6, N = 33).
Healthy control subjects (HCs, N = 51) were recruited
via online advertisements and local bulletin boards. They
were screened using the Structured Clinical Interview for
DSM-5 and the SZ Related Disorders sections from the
Structured Interview for DSM-5 Personality Disorders.*
All HCs were not taking psychotropic medication, had no
current Axis I disorder or Axis II SZ spectrum disorder,
neurological disorder, or cognitively impairing medical dis-
order, with no history of psychotic disorders in first-de-
gree relatives. We recruited 48 NCVH using a variety
of methods including print and online advertisements
seeking people who were clairaudient, mailing of flyers to
people who had websites claiming to be psychic mediums,
in-person approaches at alternative health fairs where psy-
chic mediums were offering services to the general public,
and word-of-mouth among study participants. NCVH
were screened with the same methods used with HCs, with
the same inclusion and exclusion criteria. None of the
NCVH evidenced the functional impairment required for
a diagnosis of SZ, or evidence the interpersonal deficits
characteristic of Schizotypal Personality Disorder. Table
1 shows the demographic features of the groups as well as
results of statistical tests. Given the older age and higher
proportion of female sex in the NCVH group compared to
the other groups, these variables were used as co-variates
in all analyses. All participants provided informed consent
for protocols approved by the University of Maryland and
Yale Institutional Review Boards.

Assessments

In order to evaluate the phenomenology of AVH we used
the clinician-rated Chicago Hallucinations Assessment
Tool (CHAT).*! The CHAT has items addressing the sen-
sory features of AVH including how often they occur,
how long the AVH lasts, the loudness of the voices, and
the complexity of the content. Other items address the
cognitive features of the AVH, such as the extent to which
they capture attention, interrupt other thought processes,
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interfere with processing other sounds, and the person’s
ability to control their experience of AVH. The emotional
consequences of hearing AVH is evaluated by items ad-
dressing the amount and extent of negative content (such
as voices that are critical or threatening) as well as the fre-
quency and severity of distress associated with experience
of hearing the voices. In addition, we administered the
self-report Launay Slade Hallucinations Scale (LSHS)
which is widely used in the literature.” We evaluated the
broader extent of symptoms using the BPRS and the
Clinical Assessment Interview for Negative Symptoms
(CAINS).** We used the Peters Delusion Inventory (PDI)
and General Conspiracists Belief (GCB) scale to evaluate
unusual beliefs.*** The PDI enquires about a wide range
of unusual beliefs including passivity experiences, gran-
diose, persecutory, religious beliefs, and a wide range of
unconventional beliefs. The GCB assesses concerns over
government malfeasance, malevolent global conspiracies,
cover-up of information about the existence of aliens, etc.
(supplementary figure 1). We administered the Aberrant
Salience Inventory? (supplementary figure 2) to assess at-
tributions of unusual significance to everyday events and
heightened sensory and emotional experience thought
to be consistent with Kapur’s aberrant salience model
of the development of psychosis.’” We administered the
Positive and Negative Affect scale’® to assess their pre-
dominant emotional experience, and the Childhood
Trauma Questionnaire (CTQ)* as early trauma has been
identified as a risk factor for AVH.?' Finally, we created
a 10-item Schneiderian First Rank Symptom (FRS) scale
that evaluated the presence of voices talking to each
other, experiences of passivity and altered control.*#
A FRS score was derived by taking self-reported items
from the PDI, the Community Assessment of Psychic
Experience,¥ and the Scales for the Assessment of
Positive Symptoms (SAPS*; see supplementary section 3
for the items). This broad assessment approach allowed
us to characterize the phenomenology of voice hearing,
as well as other aspects of psychopathology and experi-
ence that might differentiate the groups of voice hearers.

Data Analysis

For most analyses, we split the PSZ group into those with
current hallucinations (PSZH+) and those without cur-
rent hallucinations as documented on the BPRS (PSZH-).
We used ANCOVA, controlling for the effects of age and
gender, to compare the 4 groups (HCs, NCVH, PSZH+,
and PSZH-), followed by post hoc #-tests. HCs did not re-
ceive the CHAT or the CAINS, and the analyses of those
measures only included the NCVH, PSZH+, and PSZH-.

RESULTS

The NCVH were significantly older than the other 3 groups
and had a higher proportion of females than the 2 PSZ
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groups (table 1). Across all groups, the majority of parti-
cipants identified as Caucasian (47%), while 18% identi-
fied as African American, 7% as Asian, and 12% as other.
PSZH+ and PSZH— completed fewer years of education
than the other groups, who did not differ from one another.

Cognitive Performance

As seen in table 1, the NCVH and HCs scored very simi-
larly to each other, and significantly higher than PSZ on
the WTAR and the MCCB Processing Speed, Working
Memory, and Verbal Learning domain scores. Thus,
NCVH do not share the broad cognitive impairment that
is characteristic of PSZ.

Features of AVH

As seen in figure 1A, PSZH+ scored slightly higher that
the NCVH on the BPRS Hallucination Item (statistics re-
ported in table 2). As assessed by the CHAT (figure 1B),
we observed that the sensory features of AVH were very
similar between PSZH+ and NCVH. On average, both
groups reported hearing voices more than once per week
but less than daily, with the voice hearing experience
lasting several minutes on each occasion. PSZH+ and
NCVH reported the loudness as about the same loud-
ness as the participant’s own voice (figure 1B, Sensory
domain; see also supplementary figure 4A). However, the
groups differed on the cognitive and emotional features
of their AVH: PSZH+ experienced more negative con-
tent and emotion distress (figure 1B, Emotion Scores; see
also supplementary figure 4A). Notably, NCVH reported
a greater degree of control over their voices, whereas
PSZH+ reported that their AVH more frequently inter-
rupted their train of thought, interfered with their percep-
tion of other sounds, and made greater demands on their
attention than reported by NCVH (figure 1B, Cognitive
Scores; see also supplementary figure 4A) The NCVH
had significantly higher ratings on visual hallucinations
than seen in PSZH+ (supplementary figure 4B). The
NCVH and PSZH+ scored similarly to one another, and
significantly higher than NCs and PSZH—, on the LSHS
(figure 1C). The clearest difference between NCVH and
PSZH+ was in the endorsement of FRS (figure 1D), such
as the experience of hearing 2 voices talk to each other
(46% if PSZH+ compared to 6% in NCVH; see supple-
mentary figure 3B), consistent with data from Peters.”

Unusual Beliefs

As seen in figure 2A, NCVH had higher ratings on gran-
diosity (mostly related to their psychic abilities) than ei-
ther SZ group (statistics reported in table 2). In contrast,
PSZH+ had significantly higher ratings on suspicious-
ness than NCVH with PSZH- scoring in an intermediate
fashion (figure 2B). HCs scored significantly lower than
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Fig. 1. Features of auditory verbal hallucinations (AVH). For all plots, individual data points indicate each subject’s respective score. A.
Mean BPRS Hallucinations score per group; B. mean CHAT subscale severity score per group for NCVH and PSZH+, respectively; C.
mean total LSHS score per group for all groups; D. percentages of Schneider’s First Rank Symptoms (FRS) endorsed per group.

the other 3 groups on the Peters Delusion Inventory (figure
2C). SZH+ and NCVH scored similarly to each other,
with lower scores observed in PSZH—. The groups arrived
at their total PDI scores by endorsing somewhat different
items: NCVH reported more grandiosity whereas PSZH+
reported more suspiciousness and delusions of passivity/
control (see supplementary figure SA). NCVH had very
similar levels of conviction and preoccupation to that seen
in PSZ but show lower levels of distress associated with
their beliefs than seen in PSZH+, consistent with their
report of less distress associated with their AVH noted
above (see supplementary figure 5B). NCVH endorsed
significantly fewer Schneiderian FRS than did PSZH+ or
PSZH- (figure 1D; supplementary figure 3A and B).

As seen in Figure 2D, NCVH, PSZH+ and H- all
scored significantly higher than did HCs on the General

Conspiracist Belief scale. On the Aberrant Salience
Inventory, the HCs scored significantly lower than the
other 3 groups, with the NCVH tending to have higher
scores than the 2 SZ groups (see supplementary figure
3). Thus, the unusual beliefs and experiences of NCVH
are not solely focused around their spiritual beliefs and
ideas related to their psychic abilities. Further, despite
similar scores on much of the PDI and GCB scales, the
groups clearly separate on the Schneiderian First Rank
Symptom items (figure 1D) which have long been con-
sidered as evidence of a psychotic disorder.*

Emotional Experience and Negative Symptoms

The groups exhibited robust differences in emotional
experience and in expressive and experiential negative
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Table 2. Statistics

ANCOVA

Post hoc test [t (P)]

[F(P)] HCs-NCVH

HCs-PSZH*

HCs-PSZH- NCVH-PSZH* NCVH-PSZH- PSZH*-PSZH~-

Hallucinations

BPRS hallucinations 249.62 (<.001) =17.96 (<.001) —22.02(<.001)  0.17(1.00) —2.47(0.07) 14.66 (<.001) 18.89 (<.001)
Total LSHS 39.48 (<.001) —8.13(<.001) —9.81(<.001) —4.00(<.001) —0.98(0.76) 2.95(0.02) 4.27 (<.001)
CHAT sensory 90.64 (<.001) Not assessed in controls —1.76 (0.19) 9.72 (<.001) 13.24 (<.001)
CHAT cognitive 72.09 (<.001) —4.94 (<.001) 5.9 (<.001) 11.94 (<.001)
CHAT emotional 53.71 (<.001) -4.1(<.001) 5.25(<.001) 10.32 (<.001)
Unusual beliefs
BPRS grandiosity 41.84 (<.001) —10.94 (<.001) —4.51(<.001) —1.41(0.49) 6.36 (<.001) 7.55 (<.001) 2.39 (0.08)
BPRS suspiciousness 13.17 (<.001) —-0.78 (0.86) —5.93(<.001) —3.31(0.01) —4.5(<.001)  —2.36(0.09) 1.67 (0.34)
Total PDI-40 25.61 (<.001) =7.18(<.001) —7.48(<.001) —3.64(0.00) 0.18 (1) 2.5(0.06) 2.65(0.04)
* Average conspiracy 10.08 (<.001) —5.14(<.001) —3.85(0.00) —2.58(0.05) 1.46 (0.46) 1.82(0.27) 0.65(0.92)
beliefs(GCB)
Affect and negative symptoms
PANAS negative affect 6.64 (<.001) -0.34(0.99) -3.76(0.00)  —3.25(0.01) —3.00(0.02) —2.66 (0.04) —=0.12 (1.00)
PANAS positive affect 8.10 (<.001) 0.67 (0.91) 3.85(0.00) 4.13(<.001)  2.76 (0.03) 3.19 (0.01) 0.93(0.79)
CAINS MAP 17.05 (<.001) Not assessed in controls —4.22(<.001)  —5.75(<.001)  —2.54(0.03)
CAINS EXP 13.29 (<.001) —2.98 (0.01) =5.15(<.001)  —=3.07(0.01)
Childhood trauma
CTQ emotional abuse 4.07 (0.01) —3.47(0.00) -1.62(0.37) —1.46(0.46) 1.86 (0.25) 1.48 (0.45) —=0.12 (1.00)
CTQ emotional neglect 2.70 (0.05) -2.71(0.04) -1.73(0.31) —0.64(0.92) 1.03 (0.73) 1.6 (0.38) 0.82 (0.85)

Note: BPRS, Brief Psychiatric Rating Scale; LSHS, Launay-Slade Hallucinations Scale; CHAT, Chicago Hallucinations Assessment Tool
(Sensory = Physical characteristics of a hallucination, Cognitive=Items related to interference with cognitive processes, Emotional = Items
related to negative emotional valence of and distress caused by hallucination); PDI-40, Peter’s Delusion Inventory (40-item); GCB, Generic
Conspiracist Beliefs scale; PANAS, Positive and Negative Affect Scale; CAINS, Clinical Assessment Interview for Negative Symptoms;
MAP, Motivation and Pleasure subscale; EXP, Expression subscale; CTQ, Childhood Trauma Questionnaire.

symptoms as seen in figure 3 (statistics in table 2). NCVH
report significantly higher levels of positive affect and
lower levels of negative affect than either SZ group on
the PANAS. The increased negative affect in PSZ is con-
sistent with the findings of increased levels of distress
associated with AVH and unusual beliefs, noted above.
On the CAINS, NCVH had substantially lower scores on
both experiential and expressive negative symptoms.

Childhood Trauma

On the CTQ, NCVH reported significantly higher levels
of Emotional Abuse and Emotional Neglect than did
HCs. Neither PSZ group reported more abuse than HCs
or NCVHs. None of the groups differed from HCs in re-
ports of sexual abuse, physical abuse, or physical neglect
(see supplementary figure 5; statistics in table 2).

DISCUSSION

Our results identify a mixture of both clear differences
and clear similarities between NCVH and PSZH+. The
NCVH group performed very similarly to the HCs (and
very differently from PSZH+ and PSZH-) on multiple
measures of cognitive abilities as well as reports of emo-
tional experience and ratings of negative symptoms. This
suggests that these are features associated with illness,
and the functional disability that is characteristic of many
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PSZ. In contrast, the sensory experience of AVH—how
often they occur, how loud they are, how long the experi-
ence lasts, and the complexity of the content—is remark-
ably similar between NCVH and PSZH+, consistent with
prior reports.!'!* Thus, the regular experience of AVH
in the absence of an observable source of this auditory
signal over a period of years is not necessarily associated
with the presence of a mental illness (ie, a need for care).

Although the quality of the AVH sensory experience
is similar between NCVH and PSZ there are several key
differences. First, the emotional response to voices dif-
fers between groups. In PSZ, the experience of AVH is
often distressing, while that is rarely the case in NCVH.
The distress in PSZ arises, in part, because the content
of the voices is often critical, or threatening as noted by
others.>!>!¢ This is very rarely the case in NCVH, who
typically report that the voices convey important and
helpful information, and their ability to hear voices en-
hances their self-esteem. As psychic mediums, NCVH
hear voices speaking to and through them. In contrast,
the voices in PSZ are often demeaning of the hearer, or
the voices are fully autonomous as in the experience of
voices speaking to each other, a common experience in
PSZ but rare in NCVH. Thus, the experience of self in
relationship to voices is quite different in PSZ compared
to NCVH.

A second key difference in the perceived sense of con-
trol: most NCVH have the ability to initiate and terminate

€20z AINr €0 uo Jesn juswedaq selss Aq 219502.2/S80PEAS/INAYIS/SE01 "0 L/10P/3|oIIB-80UBAPE/UNS|INGIUSIYdOZIYDS/ W0 dno-dIWaped.//:sd)y Wol) papeojumoq


http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sbad083#supplementary-data

Phenomenological and Cognitive Features Associated With Auditory Hallucinations

A. @HCs ©PSZH- ®NCVH ®PSZH+
7
6 L ] @
5
3
o
3 4
c
S
o
m 3
14
&
2
1
0
C.
®HCs OPSZH- ®NCVH @PSZH+
35
30 .
L ]
25 °
o
[e]
&
? 20
hi
[=]
a 15
s
L
10
5
0

®HCs ©PSZH- @ NCVH @PSZH+

7

w IS o
[

[5]
@]

]

BPRS Suspiciousness

N

®HCs ©PSZH- @NCVH @PSZH+

Average GCB Score (Conspiracist Beliefs)

Fig. 2. Unusual beliefs. A. Mean BPRS Grandiosity scores for all groups; B. mean BPRS Suspiciousness score per group for all groups;
C. mean number of items endorsed (Total score out of 40) on the Peter’s Delusions Inventory (PDI) score for all groups; D. mean
number of items endorsed across the subscales of the General Conspiracists Belief scale.

a voice hearing experience whereas most PSZ experience
little ability to control their AVH. Some NCVH report
always having this ability while others actively work at de-
veloping control over a period of years, often as part of a
meditation practice. We suspect that the combination of
the lack of control and the negative content of the voices
serves to amplify the amount of distress that PSZ experi-
ence as suggested by others.>!" 13

A third key difference involves the social context and
social significance of the AVH. Many NCVH are actively
involved in a community of people who have similar ex-
periences or are trying to cultivate these abilities. Thus,
their voice hearing ability is highly-valued in their social mi-
lieu and creates a bridge towards like-minded people. The

experience of many PSZ is nearly opposite: their having
AVH is socially stigmatized and contributes to the pro-
found social discomfort and isolation experienced by many
PSZ.

Beyond the shared experience with AVH, NCVH are
somewhat similar to PSZ with increased experience of
trauma in childhood and in the extent and variety of their
unusual beliefs, as evidence by significantly elevated rates
of endorsement on the PDI and GCB scale. As might be
expected, many NCVH believe they have unusual powers
because of their ability to receive vocal messages (and
other psychic abilities). Perhaps more surprising, how-
ever, is that many have unusual beliefs that have no di-
rect connection to their voice hearing experiences. For
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example, many express concerns over government mal-
feasance and global conspiracies., Overall, the NCVH
hold their beliefs with the same degree of conviction and
preoccupation as seen in PSZ. However, NCVH do not
experience the alterations of agency, concern over the
control/ownership of their own thoughts and actions, or
paranoia seen in PSZ. Prior studies have documented el-
evated PDI scores among adherences of New Religious
Movements in the absence of distress resembling current
findings.* Thus, some unusual beliefs are much more
associated with illness and distress than others.

The question remains how to understand the co-occur-
rence of AVH and unusual beliefs in NCVH. The co-oc-
currence of these experiences could be expected from a
continuum of disorder perspective, as both hallucinations
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and delusions are central features of SZ. From this per-
spective, NCVH might be understood as “fortunate
schizotypes.” That is, they share AVH and unusual be-
liefs, observed in PSZ, with the critical exception being
that the content of their unusual experiences and beliefs
do not result in distress. Arguing against the notion that
NCVH can be understood on a continuum of schizotypy
is that fact that the NCVH showed no evidence of nega-
tive symptoms or cognitive impairment, both important
features of SZ. The same critical differences arise when
comparing NCVH with clinical high risk populations as
the latter demonstrate cognitive impairment*’ and nega-
tive symptoms* while the former have more severe hal-
lucinations and delusions than seen in clinical high risk
populations yet experience less distress associated with

€20z AIne €0 uo Jasn Juswitedsa( sieuss Aq Z1.9502./€80PBAS/INAUIS/EE0 L0 L/10P/aI0IIE-80UBAPE/UNINGEIULIYdOZIYDS/ W00 dNO"dlWspeoe)/:Sdjy WOJ) POPEOJUMOQ



Phenomenological and Cognitive Features Associated With Auditory Hallucinations

those experiences. In essence, NCVH offer a partial
model of the 2 most important positive symptoms of SZ,
but do not appear to be part of a single continuum that
captures all of the central features of the illness.

As noted above, the NCVH performed very similarly
to the HCs on each of the cognitive measures. This stands
in some contrast to the study of Daalman et al.?? that re-
ported subtle, but significant, differences between NCVH
and HC across measures of word reading, crystallized
verbal knowledge, short-term memory, and the Stroop
interference condition, coupled with intact performance
on verbal learning, verbal fluency, and fluid reasoning (in-
tact performance in the latter 3 domains is not expected
in PSZ). Moseley et al.¥ reported that NCVH performed
below the level of controls on measures of word reading
and fluid reasoning, but well above the word reading
level of patients. Thus, NCVH do not show the pattern
of substantial, generalized cognitive impairment that is
prototypical of PSZ.*° In our view, this is strong evidence
against a continuum of disorder view of NCVH.

Do the striking similarities of AVH in NCVH and PSZ
suggest that these phenomena arise from the same mech-
anism? Speculatively, the predictive coding model of AVH
may provide an account for the AVH of both groups.’*
Predictive coding models of perception emphasize that
it is a highly active process where our prior beliefs are
combined with incoming sensory evidence to make an in-
ference about the source of our current experience. The
reliability (or precision) of both priors and sensory evi-
dence are evaluated in coming to a perceptual inference.
For example, prior evidence would have greater precision
than incoming sensory evidence when entering a dark-
ened, but familiar room. In contrast, incoming sensory ev-
idence offers greater precision than priors when entering a
new, unfamiliar environment. Several influential theoret-
ical accounts suggest that the experience of hallucinations
and delusions might be explained by an overweighting of
prior beliefs relative to sensory input.>>> It is important to
note that there is more than 1 pathway to overweighting
of priors relative to sensory input. This can occur when
the priors are more precise/strong than the sensory input
and therefore receive greater weighting as in the darkened
room example. This could also happen if the precision
of sensory input is degraded, thereby increasing the rela-
tive weighting of priors. We speculate that the first path is
more common in NCVH, many of whom experience great
meaning from, and welcome, their AVH. In contrast, we
suggest that degradation of sensory inputs maybe more
common in PSZ given evidence for impaired auditory
processing in PSZ.>*% Both paths lead to the same out-
come where perceptual inference is driven by priors that
dominate sensory input, a mechanism contributing to
AVH that we believe is shared across NCVH and PSZ.
This speculative explanation would be consistent with the
shared sensory experiences between the 2 groups, coupled
with the differences in cognitive performance suggesting

widespread cortical compromise in PSZ, and the absence
of such compromise in NCVH.

Our study also had a number of limitations. First, our
sample sizes, particularly of NCVH are modest, only
providing power to detect relatively large effect sizes.
This is particularly important when we seek to make in-
ferences based on the NCVH and PSZH+ performing
in a similar fashion. Thus, our conclusion that NCVH
do not have cognitive deficits may result from limited
power to detect between- group differences. Second,
as in PSZ, all information we have about the experi-
ence of AVH in NCVH is based on self-report. We im-
agine some readers may be skeptical about the reports
of NCVH and wonder if they “make it up.” Several of
the authors have spent considerable time speaking with
PSZH+ about their experience of AVH over the course
of their careers, and based on our time spent completing
the interviews and symptom ratings with the NCVH, we
were fully convinced that they were reporting real experi-
ences that resembled the reports of PSZH+. We believe
that the idea that someone would do a demanding and
poorly compensated research study if they did not be-
lieve in the reality of their experiences strains credulity
(though we cannot rule out that possibility). Again, the
beliefs of the authors are unlikely to convince the skep-
tical reader. However, it is worth noting that the pattern
of brain activity among NCVH when they were experi-
encing AVH is indistinguishable from that of PSZH+
when they experienced AVH.*® Though not clearly di-
rect evidence that the AVH of NCVH are identical to
that of PSZH+, the imaging findings suggest that the
experiences of both groups involve the same underlying
circuitry. Thus, if NCVH are fabricating their hallucin-
ations, it appears that they use the same circuitry as do
PSZH+ when they report their AVH and doing a rather
convincing job—with a few Schneiderian exceptions.

Supplementary Material

Supplementary material is available at https://academic.
oup.com/schizophreniabulletin/.
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