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Hallucinations constitute one of the 5 symptom domains of 
psychotic disorders in DSM-5, suggesting diagnostic signifi-
cance for that group of disorders. Although specific featural 
properties of hallucinations (negative voices, talking in the 
third person, and location in external space) are no longer 
highlighted in DSM, there is likely a residual assumption 
that hallucinations in schizophrenia can be identified based 
on these candidate features. We investigated whether certain 
featural properties of hallucinations are specifically indica-
tive of schizophrenia by conducting a systematic review 
of studies showing direct comparisons of the featural and 
clinical characteristics of (auditory and visual) hallucina-
tions among 2 or more population groups (one of which 
included schizophrenia). A total of 43 articles were reviewed, 
which included hallucinations in 4 major groups (nonclini-
cal groups, drug- and alcohol-related conditions, medical 
and neurological conditions, and psychiatric disorders). The 
results showed that no single hallucination feature or charac-
teristic uniquely indicated a diagnosis of schizophrenia, with 
the sole exception of an age of onset in late adolescence. 
Among the 21 features of hallucinations in schizophrenia 
considered here, 95% were shared with other psychiatric 
disorders, 85% with medical/neurological conditions, 66% 
with drugs and alcohol conditions, and 52% with the non-
clinical groups. Additional differences rendered the non-
clinical groups somewhat distinctive from clinical disorders. 
Overall, when considering hallucinations, it is inadvisable to 
give weight to the presence of any featural properties alone 
in making a schizophrenia diagnosis. It is more important to 
focus instead on the co-occurrence of other symptoms and 
the value of hallucinations as an indicator of vulnerability.
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Introduction

The personal, cultural, and clinical significances of hal-
lucinations have changed in the 200 years since they were 
defined by Esquirol as “the intimate conviction of actu-
ally perceiving a sensation for which there is no external 
object.”1,2 There is a growing recognition that halluci-
natory experiences attend a wide variety of psychiatric 
diagnoses and can be part of everyday experience for 
people who do not meet criteria for mental illness. For the 
experiencer, hallucinations can have important personal 
meanings, and for clinicians, they are also significant in 
varied ways, including as diagnostic symptom and as fac-
tors which may impact on functioning and prognosis, and 
therefore potentially the necessity of treatment.

Since the earliest clinical texts, auditory halluci-
nations have been closely linked to schizophrenia.3,4 
Hallucinations constitute one of the 5 domains of abnor-
mality of schizophrenia spectrum and other psychotic 
disorders in DSM-5. Although not diagnostic of schizo-
phrenia when occurring in isolation, the presence of per-
sistent auditory hallucinations is sufficient for a diagnosis 
of Other Specified Schizophrenia Spectrum and Other 
Psychotic Disorder, if  it is combined with clinically sig-
nificant distress or functional impairment (ref.5, p. 122).

The emphasis on the clinical significance of hallucina-
tions in DSM-55 requires closer examination given our 
growing understanding of hallucinations that feature 
outside of psychosis. It is increasingly recognized that 
hallucinations occur with significant frequency in other 
psychiatric (eg, post-traumatic stress disorder [PTSD], 
personality disorders) and medical conditions (neurode-
generative conditions and eye disease) and that they are 
especially predictive of multimorbid psychopathology.6,7 
A  predominant view, however, is that some features of 
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hallucinations may distinguish schizophrenia and related 
disorders from other conditions. Candidate distinguish-
ing features that have become important diagnostically 
include negative and derogatory auditory hallucinations; 
command hallucinations; voices heard conversing about 
the individual in the third person; and location in exter-
nal space.4,5,8

Given the status of hallucinations as diagnostic mark-
ers in DSM-5, there is a pressing need to establish their 
specificity to psychotic disorders, particularly through 
comparison of their featural properties across different 
population groups. This exercise is also essential if  we are 
to understand how hallucinations function in cognitive 
and neuroscientific models of psychiatric disorders such 
as schizophrenia.

The present article attempts to meet this challenge 
through a systematic review of empirical studies that 
have made direct comparisons of hallucinations involv-
ing 2 or more population groups (one of which included 
schizophrenia). Our focus is on visual and auditory hal-
lucinations, because these experiences figure more promi-
nently in schizophrenia research than other modalities of 
hallucination. We place particular emphasis on whether 
hallucinations share points of commonality or diver-
gence between different groups. Because diagnostic cri-
teria inevitably focus on self-report rather than objective 
markers, the bulk of studies have reported on the phe-
nomenological features of hallucinations. Too few studies 
have directly compared cognitive or neuroimaging vari-
ables between 2 and more groups for meaningful analy-
ses, although helpful syntheses of the literature exist.9–12 
In this article, we present a direct contrast of hallucina-
tion features across clinical groups with a view to identi-
fying features specific to schizophrenia. First, we briefly 
consider the different conditions and groups in which 
hallucinations have been reported.

Disorders and conditions in which hallucinations present

There are many disorders and conditions (including non-
pathological cases) in which hallucinations have been 
reported (supplementary material table 1, adapted13–15).

Psychotic experiences occur in around 4%–7% of the 
general population,16,17 proving transitory in around 80% 
of cases.18 In this group, incidence of hallucinations varies 
with developmental stage, appearing with relatively high 
prevalence in children (8%19) and older adults (commu-
nity 1%–5%; residential care 63%20), and some adults on 
a continuum of hallucination proneness. Hallucinations 
also occur transiently in situations causing extreme physi-
ological or psychological stress (fatigue, sensory depriva-
tion, bereavement, etc.).21,22

Hallucinations co-occur with toxin-, alcohol-, and 
drug-related conditions that affect the central nervous sys-
tem and involve the cortical sensory areas. These include 
intoxication with stimulants, hallucinogenic drugs, and 

cannabis, and withdrawal from substances including alco-
hol.23 Medication-induced hallucinations also result from 
drug abuse or occur as side effects of attention-deficit/
hyperactivity disorder drugs,24 antimalarial medication,25 
and antiparkinsonian drugs. In these cases, hallucinations 
usually disappear after withdrawal of the substance.

Hallucinations are associated with a range of medi-
cal conditions. Conditions causing interference with, or 
damage to, the peripheral sensory pathways can pro-
duce hallucinations. For example, acquired deafness is 
a common cause for (auditory) hallucinations, as is eye 
disease or lesions of afferent visual pathways for visual 
hallucinations.26,27 Endocrine-related metabolic disorders 
including disorders of thyroid function28 and Hashimoto 
disease29 can produce hallucinations, as can deficiencies 
in D and B12 vitamins.30,31 Other medical conditions 
associated with hallucinations include chromosomal dis-
orders such as Prader–Willi syndrome,32 autoimmune dis-
orders,33 and acquired immunodeficiency disorders such 
as HIV/AIDS,34 and sleep disorders such as narcolepsy.35 
Neurological events such as tumors,36,37 traumatic brain 
injuries,38 epilepsy,39 and cardiovascular events may also 
cause hallucinations where activity involves the brainstem 
regions and areas involving the temporal, occipital, or 
temporo-parietal pathways. Hallucinations are also fairly 
common in neurodegenerative conditions, particularly in 
Parkinson’s disease40 and dementia with Lewy bodies.41

Finally, hallucinations are reported in a range of major 
psychiatric conditions. In addition to psychotic disorders 
(schizophrenia, schizotypal personality traits, schizoaf-
fective disorders, other specified spectrum disorders, 
etc.), hallucinations and other psychotic experiences 
occur in affective disorders such as bipolar (mixed, manic, 
depressed) and unipolar depression42; personality disor-
ders; PTSD; and anorexia and bulimia nervosa.43

In summary, because hallucinations occur in a number 
of different clinical groups, they can be considered non-
specific for psychotic disorders. A  categorical approach 
reliant solely on the presence of hallucinations is therefore 
not helpful as a diagnostic aid.

How do hallucinations present across diagnostic classes?

In this section, we consider data as they inform on points 
of commonality and divergence across diagnostic classes 
of psychiatric illness, with a particular focus on com-
parisons with schizophrenia spectrum disorders. A pre-
dominant aim is to determine which, if  any, features of 
hallucinations are pathognomonic: that is, specific to 
schizophrenia (as the “prototypical” psychotic disorder) 
and not reported in any other population group.

Methods

To answer these questions, a search was carried out in 
Medline for English-language articles and book chap-
ters containing the following terms (Hallucinat* OR 
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Psychot* Symptom*) AND (Compar* OR Differen* 
OR Similarit* OR Contrast*), without date restric-
tions. Inclusion criteria included empirical articles 
involving direct contrasts between 2 and more popu-
lation groups with hallucinations, where one of  these 
groups included schizophrenia-spectrum disorders. 
Exclusion criteria were as follows: single case studies 
and reviews, studies reporting on “hallucination prone-
ness” as a continuous variable, and publication in lan-
guages other than English. The search was conducted 
on June 20, 2016, and revealed 165 articles, to which 21 
additional articles were added from known articles and 
cross-referencing. Title and abstracts, and subsequently 
the entire articles, were scanned to ascertain whether 
they fulfilled the criteria (see figure 1 for PRISMA dia-
gram). A total of  56 articles met the criteria.

The great majority of articles (90.1%) demonstrated a 
focus on featural or clinical characteristics of hallucina-
tions (supplementary material table 2). The remaining 
articles reporting solely on imaging data (n = 4) or cogni-
tive processes (n = 2) were excluded. Seven further articles 
were excluded for not involving a schizophrenia group or 
not reporting on hallucinations specifically.

In total, 43 articles were reviewed (see table 1). Articles 
involving direct comparisons with schizophrenia included 
the following 4 major groups: (1) nonclinical groups 
(general population,44–48 religious experiences49,50; total 7 
studies); (2) drug- or alcohol-related (substances) condi-
tions51–59 (9 studies); (3) medical and neurological condi-
tions (tinnitus,60 epilepsy,61,62 narcolepsy,35 other medical 
and neurological causes53,63–66; total 9 studies); and (4) 
psychiatric disorders (affective disorders,8,42,53,64,66–70 bor-
derline personality disorder,71–74 PTSD,75,76 dissociative 
identity disorder,44,77 anorexia78; total 18 studies). There 

were a further 2 articles on attenuated psychosis (ultra 
high risk [UHR]),79,80 which were classed in the psychi-
atric group. Noticeably absent were direct comparisons 
with Parkinson’s disease and other neurodegenerative 
conditions. Given this important gap, we chose to include 
one recent review comparing visual hallucinations in 
schizophrenia to those in Parkinson’s disease, Lewy body 
dementia, and eye disease81 (classed in the medical and 
neurological category).

Results

Findings are organized around the 21 most commonly 
described features of hallucinations in schizophrenia, 
sorted according to modality, form, content, interference, 
and lack of control,86 and other clinical and epidemio-
logical features. Percentages (when available) are shown 
in table 1. An entry of “nil” indicates that this feature has 
not been reported in this diagnostic group.

Overall, psychiatric disorders shared the most features 
with schizophrenia (20/21, 95%); followed by medical/
neurological disorders, with 18/21 features of common-
ality (85%); and by substance-related conditions (11/21, 
66%). Nonclinical groups shared approximately half  of 
all features (11/21, 52%).

Auditory (verbal and other sounds) hallucinations 
occurred in all 4 major groups, with the highest prevalence 
(outside schizophrenia) reported in evangelical born-
again Christians (58%)50 and bipolar disorder (57%).42 
The predominance of auditory hallucinations over other 
modalities (eg, visual hallucinations) is commonly viewed 
as indicative of schizophrenia,5 although this profile is 
also reported in medical conditions including temporal 
lobe epilepsy,83 as well as in bipolar disorder.42

Records identified through 
database searching

N = 165

Full text articles excluded with 
reasons:
Cognitive studies n = 2; 
Neuroimaging studies n = 4; 
Not involving schizophrenia = 
3 (dementia, Parkinson’s 
Disease, narcolepsy); Not 
reporting on hallucinations = 4

Articles included in final analyses
N = 43

Additional records identified from other known 
articles 
N = 21

Full-text articles assessed for 
eligibility 
N = 56

Number of records screened
N = 186

Records excluded due to non-
suitability N = 130

Fig. 1. PRISMA diagram.



35

Hallucinations
T

ab
le

 1
. 

P
he

no
m

en
ol

og
ic

al
 F

ea
tu

re
s 

of
 H

al
lu

ci
na

ti
on

s 
A

cr
os

s 
4 

Po
pu

la
ti

on
 G

ro
up

s 
(%

) 
an

d 
C

om
pa

ri
so

ns
 W

it
h 

Sc
hi

zo
ph

re
ni

a 
(M

ea
n 

%
82

)

C
ha

ra
ct

er
is

ti
c 

F
ea

tu
re

s 
of

 
H

al
lu

ci
na

ti
on

s
Sc

hi
zo

ph
re

ni
a

N
on

cl
in

ic
al

Su
bs

ta
nc

es
M

ed
ic

al
, 

N
eu

ro
lo

gi
c

O
th

er
 

P
sy

ch
ia

tr
ic

G
ro

up
s 

Sh
ow

in
g 

th
e 

Sa
m

e 
F

ea
tu

re
s 

as
 S

ch
iz

op
hr

en
ia

Fo
rm

 
 P

re
se

nc
e 

of
 a

ud
it

or
y 

ve
rb

al
 

ha
llu

ci
na

ti
on

s 
(“

vo
ic

es
”)

75
%

±
58

%
±

50
%

±
32

%
46

%
–5

7%
N

on
cl

in
ic

al
44

,4
5,

48
 (

in
cl

ud
in

g 
ev

an
ge

lic
al

 b
or

n-
ag

ai
n 

C
hr

is
ti

an
s50

);
 a

lc
oh

ol
 d

ep
en

de
nc

e 
di

so
rd

er
,51

,5
6  c

oc
ai

ne
 

w
it

hd
ra

w
al

55
; t

in
ni

tu
s,

60
 e

pi
le

ps
y,

62
,8

3  m
ed

ic
al

 o
r 

ne
ur

ol
og

ic
al

 c
on

di
ti

on
,63

 n
ar

co
le

ps
y35

; P
ar

ki
ns

on
’s 

di
se

as
e81

; b
ip

ol
ar

 d
is

or
de

r,42
,6

9,
70

 b
or

de
rl

in
e 

pe
rs

on
al

it
y 

di
so

rd
er

,73
,7

4  d
is

so
ci

at
iv

e 
id

en
ti

ty
 d

is
or

de
r,77

 P
T

SD
75

 
 P

re
do

m
in

an
ce

 o
f 

au
di

to
ry

 (
A

) 
ov

er
 v

is
ua

l (
V

) 
ha

llu
ci

na
ti

on
s

75
%

 A
, 3

0%
 V

N
il

N
il

±
32

%
 A

,  
±

10
%

 V
±

28
%

 A
,  

±
15

%
 V

T
em

po
ra

l l
ob

e 
ep

ile
ps

y,
62

,8
3  m

ed
ic

al
 o

r 
ne

ur
ol

og
ic

al
 

co
nd

it
io

n63
,8

4 ; 
bi

po
la

r 
di

so
rd

er
42

,6
7

 
 H

al
lu

ci
na

ti
on

s 
in

 3
 o

r 
m

or
e 

se
ns

or
y 

m
od

al
it

ie
s

60
%

N
il

±
16

%
±

20
%

±
76

%
C

oc
ai

ne
 a

bu
se

,55
 L

SD
 in

to
xi

ca
ti

on
,54

 a
lc

oh
ol

 d
ep

en
de

nc
e 

di
so

rd
er

53
; b

ip
ol

ar
 d

is
or

de
r,66

,7
0  d

is
so

ci
at

iv
e 

id
en

ti
ty

 
di

so
rd

er
,77

 n
ar

co
le

ps
y35

 
 D

ur
at

io
n:

 u
p 

to
 s

ev
er

al
 h

ou
rs

 
at

 a
 t

im
e

66
%

±
47

%
?%

±
70

%
77

%
–9

3%
N

on
cl

in
ic

al
44

 (
in

cl
ud

in
g 

ev
an

ge
lic

al
 b

or
n-

ag
ai

n 
C

hr
is

ti
an

s50
);

 a
lc

oh
ol

 d
ep

en
de

nc
e 

di
so

rd
er

,53
 c

oc
ai

ne
 

ab
us

e55
; t

in
ni

tu
s,

60
 t

em
po

ra
l l

ob
e 

ep
ile

ps
y62

; d
is

so
ci

at
iv

e 
id

en
ti

ty
 d

is
or

de
r,44

 b
or

de
rl

in
e 

pe
rs

on
al

it
y 

di
so

rd
er

73

 
P

er
ce

iv
ed

 t
o 

be
 v

iv
id

 a
nd

 r
ea

l
80

%
?%

±
26

%
±

48
%

54
%

–1
00

%
N

on
cl

in
ic

al
28

,4
4,

48
; a

lc
oh

ol
 d

ep
en

de
nc

e 
di

so
rd

er
,51

 c
oc

ai
ne

 
ab

us
e55

,5
6,

59
; L

SD
 in

to
xi

ca
ti

on
58

; t
in

ni
tu

s,
60

 t
em

po
ra

l l
ob

e 
ep

ile
ps

y,
62

,8
3  m

ed
ic

al
 o

r 
ne

ur
ol

og
ic

al
 c

on
di

ti
on

63
; P

T
SD

,76
 

bi
po

la
r 

di
so

rd
er

,64
,6

6,
69

 d
is

so
ci

at
iv

e 
id

en
ti

ty
 d

is
or

de
r,44

,7
7  

bo
rd

er
lin

e 
pe

rs
on

al
it

y 
di

so
rd

er
72

–7
4

 
O

ri
gi

na
ti

ng
 in

 e
xt

er
na

l s
pa

ce
50

%
±

57
%

±
70

%
±

37
%

60
%

–8
3%

N
on

cl
in

ic
al

28
,4

4 ; 
al

co
ho

l d
ep

en
de

nc
e 

di
so

rd
er

51
; t

in
ni

tu
s,

60
 

m
ed

ic
al

 o
r 

ne
ur

ol
og

ic
al

 c
on

di
ti

on
63

; d
is

so
ci

at
iv

e 
id

en
ti

ty
 

di
so

rd
er

,77
 P

T
SD

,76
,7

7  b
ip

ol
ar

 d
is

or
de

r,8,
64

,6
6,

69
 b

or
de

rl
in

e 
pe

rs
on

al
it

y 
di

so
rd

er
72

–7
4

 
 T

hi
rd

-p
er

so
n 

ha
llu

ci
na

ti
on

s,
 

ru
nn

in
g 

co
m

m
en

ta
ry

, v
oi

ce
s 

co
m

m
en

ti
ng

65
%

20
%

–4
1%

20
%

–6
0%

10
%

–4
1%

40
%

–8
0%

N
on

cl
in

ic
al

28
,4

4 ; 
ca

nn
ab

is
 a

bu
se

57
; a

lc
oh

ol
 d

ep
en

de
nc

e 
di

so
rd

er
53

,5
6 ; 

m
ed

ic
al

 o
r 

ne
ur

ol
og

ic
al

 c
on

di
ti

on
,63

,8
4  

te
m

po
ra

l l
ob

e 
ep

ile
ps

y62
,8

3 ; 
af

fe
ct

iv
e 

di
so

rd
er

s,
69

 d
is

so
ci

at
iv

e 
id

en
ti

ty
 d

is
or

de
r,44

 P
T

SD
,76

 b
or

de
rl

in
e 

pe
rs

on
al

it
y 

di
so

rd
er

,74
 n

ar
co

le
ps

y35

 
 H

al
lu

ci
na

ti
on

s 
sh

ar
ed

 w
it

h 
ot

he
r 

pe
op

le
 (

eg
, v

oi
ce

s 
“h

ea
rd

” 
by

 o
th

er
s)

50
%

N
il

N
il

±
62

%
±

27
%

E
pi

le
ps

y,
84

 n
eu

ro
lo

gi
ca

l c
on

di
ti

on
66

; b
ip

ol
ar

 d
is

or
de

r66
,6

9

C
on

te
nt

s
 

N
eg

at
iv

e 
an

d 
ho

st
ile

 c
on

te
nt

60
%

43
%

–5
3%

?%
±

33
%

58
%

–9
3%

N
on

cl
in

ic
al

44
,4

8  (
in

cl
ud

in
g 

ev
an

ge
lic

al
 b

or
n-

ag
ai

n 
C

hr
is

ti
an

s50
);

 c
oc

ai
ne

 w
it

hd
ra

w
al

,55
 a

lc
oh

ol
 d

ep
en

de
nc

e 
di

so
rd

er
56

; t
em

po
ra

l l
ob

e 
ep

ile
ps

y62
; P

ar
ki

ns
on

’s 
di

se
as

e81
; 

m
ed

ic
al

 a
nd

 n
eu

ro
lo

gi
ca

l c
on

di
ti

on
,63

 a
ff

ec
ti

ve
 d

is
or

de
rs

 
m

ix
ed

69
; P

T
SD

,75
,7

6  b
or

de
rl

in
e 

pe
rs

on
al

it
y 

di
so

rd
er

72
,7

3 ; 
di

ss
oc

ia
ti

ve
 id

en
ti

ty
 d

is
or

de
r44

,7
7



36

F. Waters & C. Fernyhough

C
ha

ra
ct

er
is

ti
c 

F
ea

tu
re

s 
of

 
H

al
lu

ci
na

ti
on

s
Sc

hi
zo

ph
re

ni
a

N
on

cl
in

ic
al

Su
bs

ta
nc

es
M

ed
ic

al
, 

N
eu

ro
lo

gi
c

O
th

er
 

P
sy

ch
ia

tr
ic

G
ro

up
s 

Sh
ow

in
g 

th
e 

Sa
m

e 
F

ea
tu

re
s 

as
 S

ch
iz

op
hr

en
ia

 
 P

er
so

ni
fic

at
io

ns
 a

nd
 

at
tr

ib
ut

io
ns

 t
o 

sp
ir

it
ua

l o
r 

m
ag

ic
al

 id
en

ti
ti

es

61
%

50
%

–1
00

%
20

%
–6

0%
±

50
%

±
97

%
N

on
cl

in
ic

al
28

,4
6  (

in
cl

ud
in

g 
ev

an
ge

lic
al

 b
or

n-
ag

ai
n 

C
hr

is
ti

an
s50

);
 c

oc
ai

ne
 w

it
hd

ra
w

al
55

; a
lc

oh
ol

 d
ep

en
de

nc
e 

di
so

rd
er

56
; m

ed
ic

al
 o

r 
ne

ur
ol

og
ic

al
 c

on
di

ti
on

63
,6

4 ; 
te

m
po

ra
l 

lo
be

 e
pi

le
ps

y62
; P

T
SD

76

 
 A

ss
ig

ne
d 

si
gn

ifi
ca

nc
e 

(e
g,

 
ha

llu
ci

na
ti

on
s 

ha
ve

 m
ea

ni
ng

)
72

%
?%

±
42

%
±

76
%

?%
N

on
cl

in
ic

al
 (

in
cl

ud
in

g 
ev

an
ge

lic
al

 b
or

n-
ag

ai
n 

C
hr

is
ti

an
s50

 
an

d 
ot

he
r 

re
lig

io
us

 v
oi

ce
-h

ea
re

rs
49

);
 c

oc
ai

ne
 w

it
hd

ra
w

al
,55

 
L

SD
 in

to
xi

ca
ti

on
54

; t
em

po
ra

l l
ob

e 
ep

ile
ps

y62
; b

ip
ol

ar
 

di
so

rd
er

,64
 b

or
de

rl
in

e 
pe

rs
on

al
it

y 
di

so
rd

er
71

 
 C

om
m

an
ds

 t
o 

co
m

m
it

 
ag

gr
es

si
ve

 o
r 

in
ju

ri
ou

s 
ac

ts
84

%
N

il
±

4%
?%

62
%

–8
2%

A
m

ph
et

am
in

e 
w

it
hd

ra
w

al
 a

nd
 d

ep
en

de
nc

e,
52

,5
5  a

lc
oh

ol
 

su
bs

ta
nc

e 
di

so
rd

er
56

; t
em

po
ra

l l
ob

e 
ep

ile
ps

y62
; b

ip
ol

ar
 

di
so

rd
er

,69
 P

T
SD

,76
 d

is
so

ci
at

iv
e 

id
en

ti
ty

 d
is

or
de

r77

In
te

rf
er

en
ce

 a
nd

 la
ck

 o
f 

co
nt

ro
l

 
  In

te
rf

er
en

ce
 w

it
h 

da
yt

im
e 

fu
nc

ti
on

s
47

%
N

il
±

30
%

?%
±

84
%

C
oc

ai
ne

 w
it

hd
ra

w
al

55
; t

in
ni

tu
s60

; t
em

po
ra

l l
ob

e 
ep

ile
ps

y62
; 

P
T

SD
,75

,7
6  b

or
de

rl
in

e 
pe

rs
on

al
it

y 
di

so
rd

er
,72

,7
3  b

ip
ol

ar
 

di
so

rd
er

,64
 n

ar
co

le
ps

y35

 
L

ac
k 

of
 p

er
ce

iv
ed

 c
on

tr
ol

78
%

N
il

?%
±

53
%

±
78

%
A

lc
oh

ol
 s

ub
st

an
ce

 d
is

or
de

r51
; t

in
ni

tu
s,

60
 t

em
po

ra
l l

ob
e 

ep
ile

ps
y,

62
,8

3  m
ed

ic
al

 o
r 

ne
ur

ol
og

ic
al

 c
on

di
ti

on
64

,6
6 ; 

bo
rd

er
lin

e 
pe

rs
on

al
it

y 
di

so
rd

er
,72

,7
3  b

ip
ol

ar
 d

is
or

de
r66

,6
9

O
th

er
 c

lin
ic

al
 a

nd
 e

pi
de

m
io

lo
gi

ca
l f

ea
tu

re
s

 
 R

ec
ur

re
nt

 c
ou

rs
e 

of
 

ha
llu

ci
na

ti
on

s 
(>

1 
y,

 m
ul

ti
pl

e 
ep

is
od

es
)

60
%

±
89

%
N

il
?%

±
35

%
N

on
cl

in
ic

al
47

,4
8 ; 

ep
ile

ps
y62

,8
3 ; 

P
T

SD
,76

 b
ip

ol
ar

 d
is

or
de

r68
,8

5

 
H

ea
ri

ng
 o

r 
vi

si
on

 lo
ss

?%
N

il
N

il
?%

?%
T

in
ni

tu
s,

60
 m

ed
ic

al
 o

r 
ne

ur
ol

og
ic

al
 c

on
di

ti
on

,65
,6

6  
ne

ur
od

eg
en

er
at

iv
e 

di
se

as
e81

; U
H

R
 p

sy
ch

os
is

79

 
T

ra
um

a 
an

d 
ne

gl
ec

t
50

%
±

50
%

N
il

N
il

±
50

%
N

on
cl

in
ic

al
 p

op
ul

at
io

n44
,4

7 ; 
di

ss
oc

ia
ti

ve
 id

en
ti

ty
 

di
so

rd
er

44
,7

7 ; 
bo

rd
er

lin
e 

pe
rs

on
al

it
y 

di
so

rd
er

72
,7

3

 
E

xt
er

na
l t

ri
gg

er
s

50
%

N
il

N
il

N
il

±
80

%
A

ff
ec

ti
ve

 d
is

or
de

rs
,69

 d
is

so
ci

at
iv

e 
id

en
ti

ty
 d

is
or

de
r44

,7
7

 
In

te
rn

al
 t

ri
gg

er
s

60
%

?%
?%

?%
±

60
%

N
on

cl
in

ic
al

 p
op

ul
at

io
n44

; t
in

ni
tu

s60
; a

ll 
su

bs
ta

nc
es

 a
re

 
in

te
rn

al
 t

ri
gg

er
s;

 P
T

SD
76

 
 F

am
ily

 h
is

to
ry

 o
f 

ps
yc

hi
at

ri
c 

ill
ne

ss
30

%
N

il
±

23
%

±
30

%
±

40
%

E
pi

le
ps

y83
; c

an
na

bi
s 

ab
us

e57
; a

no
re

xi
a 

ne
rv

os
a78

 
 A

ge
 o

f 
on

se
t 

in
 la

te
 t

ee
n 

to
 

ea
rl

y 
20

s
18

–2
4

N
il

N
il

N
il

N
il

Fe
at

ur
e 

co
m

m
on

al
it

y 
w

it
h 

sc
hi

zo
ph

re
ni

a 
(n

um
be

r 
an

d 
%

)
n/

a
11

/2
1 

=
 5

2%
14

/2
1 

=
 6

6%
18

/2
1 

=
 8

5%
20

/2
1 

=
 9

5%

N
ot

e:
 n

/a
, n

ot
 a

pp
lic

ab
le

; L
SD

, l
ys

er
gi

c 
ac

id
 d

ie
th

yl
am

id
e;

 U
H

R
, u

lt
ra

 h
ig

h 
ri

sk
. “

N
il”

 fi
nd

in
gs

 a
re

 s
ha

de
d 

in
 b

ol
d.

 “
?%

” 
in

di
ca

te
s 

th
at

 p
er

ce
nt

ag
es

 w
er

e 
no

t 
re

po
rt

ed
 in

 t
he

 
ar

ti
cl

es
 r

ev
ie

w
ed

.

T
ab

le
 1

. 
C

on
ti

nu
ed



37

Hallucinations

Multiple modalities of hallucinations (>3, although 
not simultaneously) were originally thought to be dis-
tinctive for schizophrenia,64,66 but this pattern also occurs 
in the context of drugs and alcohol,55 and narcolepsy.35 
Psychiatric conditions such as bipolar disorder and dis-
sociative identity disorder77 report several modalities of 
hallucinations (typically 2 or 3), but generally fewer than 
schizophrenia (where individuals may report 4 or 5 dis-
tinct modalities).

Specific formal parameters of hallucination (persis-
tent voices, vividness and realism, and origin in exter-
nal space) are also displayed in the 4 major groups. For 
example, continuous voices over several hours among 
those who have hallucinations have been reported in non-
clinical individuals at rates of 47%,44 tinnitus (70%),60 dis-
sociative identity disorder (93%44), and affective disorders 
(77%69). Similarly, (visual) hallucinations in Parkinson’s 
disease may last for hours at a time.81 The experience 
is highly vivid and perceived to be real in 26% of alco-
hol withdrawal cases,56 bipolar disorder (100%69), and 
PTSD (54%76). Voices originating in external space are 
not pathognomonic of schizophrenia, occurring at rates 
of 57% in nonclinical groups,44 37% in tinnitus,60 60% in 
PTSD,76 83% in bipolar disorder,64,66,69 and 67% in disso-
ciative identity disorder.44

Third-person hallucinations and voices commenting 
or conversing with each other do not distinguish between 
groups. Voices commenting are reported in nonclinical 
groups (41% of those who hear voices)44 and in patients with 
narcolepsy (17%),35 dissociative identity disorder (80%),44 
and affective disorders (54%).69 Similarly third-person 
hallucinations are reported at rates of 20% in nonclinical 
groups,44,45 10% in narcolepsy,35 25%–60% in alcohol with-
drawal,53,56 and 40% in affective disorders.69 Approximately 
one-third of individuals with schizophrenia expect their 
voices to be heard by others,87 a feature additionally 
observed in bipolar disorder and organic psychosis.66,84

With regard to contents, negative, accusatory, or 
derogatory voices occur in all groups, eg, 93% of indi-
viduals with dissociative identity disorder with hallucina-
tions, 58% of affective disorders,69 and 62% of PTSD.76 
Negative contents are also common in both auditory and 
visual hallucinations in alcohol withdrawal56,88 and in neu-
rodegenerative conditions.81 Negative voices occur less 
frequently in nonclinical groups, although they are still 
reported in approximately half44,48 of these individuals.

Similarly, personification and attribution of halluci-
nations did not distinguish between groups. Nonclinical 
groups often attribute their hallucinations to a relative 
or acquaintance,45 to deceased persons, and to religious 
figures,46 whereas personification to supernatural enti-
ties is more common in religious experiences,50 sub-
stance-related conditions,55 and psychiatric disorders.76 
In Parkinson’s disease and dementia, hallucinations are 
attributed to people who may be familiar or not, alive or 
deceased, or to guardian angels.81

Hallucinations assigned special significance are com-
mon in the context of drugs,54 temporal lobe epilepsy,62 
bipolar disorder,64 and borderline personality disorder.71 
Such special significances are also reported in religious 
experiences,49,50 although the interpretation is more posi-
tive than for those in schizophrenia.

Voices giving commands to commit aggressive or inju-
rious actions are observed in most groups. For example, 
in a PTSD sample, 62% of those hearing voices were 
commanded to self-harm, and 46% had acted on com-
mand hallucinations.75,76 Command hallucinations are 
also reported in 82.3% of individuals with bipolar disor-
der.69 No data are reported on this feature in nonclinical 
individuals.

Interference with daily life, and lack of perceived con-
trol, is a prominent issue in all but nonclinical groups. 
For example, daytime interference is reported in 84% of 
individuals with dissociative identity disorder.44 Similarly, 
lack of control over the onset and content of hallucina-
tions is common with substance-related, medical, and 
neurological causes,60 as well as borderline personality 
disorder72 and bipolar disorder.44 By contrast, nonclinical 
groups report significantly less distress or daytime inter-
ference than individuals with schizophrenia,44 and greater 
levels of control.45

A persistent course of hallucinations (lasting for more 
than 1 year or multiple episodes) has been demonstrated 
in nonclinical groups,47 epilepsy,83 bipolar disorder,85 and 
PTSD in which hallucinations can persist for longer than 
1 year in the majority of cases.76 In Leudar and cowork-
ers’ sample of 13 nonclinical individuals,48 recurrent voice 
hallucinations were reported in 89% and had been ongo-
ing on average for longer than 4 years.

Finally, shared epidemiological and clinical features of 
hallucinations include the following: (1) hearing or vision 
loss as a vulnerability factor for hallucinations, which 
is additionally reported in UHR groups,79 neurological 
conditions including tinnitus,60 and neurodegenerative 
conditions such as Parkinson’s disease81; (2) negative life 
events, such as emotional neglect and trauma, reported 
in nonclinical groups (50%)44 and psychiatric conditions 
including dissociative identity disorder (50%)44,77 and bor-
derline personality disorder72,73; (3) triggers that include 
exogenous (external) situations in dissociative identity 
disorder (at rates of 80%44) and affective disorders69 but 
not nonclinical groups44, and endogenous (internal) trig-
gers such as sadness, stress, and tiredness reported in the 
nonclinical group,44 PTSD (60%),76 and tinnitus60; and (4) 
family history of psychiatric illness, which is displayed 
across all major groups except nonclinical groups.

One feature of hallucinations appears to distinguish 
schizophrenia from other groups. Age of onset of hallu-
cinations in schizophrenia is typically from the late teens 
to early 20s. Direct comparison demonstrates that an 
earlier age of onset (<12 years) is more frequent in dis-
sociative identity disorder (33%) and nonclinical groups 
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(40%) than in schizophrenia (11%).44 Daalman et  al45 
showed a mean age of onset of 12.4 years for nonclini-
cal individuals compared to 21.4 years in schizophrenia. 
Hallucinations in affective disorders, neurological disor-
ders, and alcohol-related conditions, by contrast, appear 
predominantly in middle or older age.56,62

Discussion of findings

Our systematic review demonstrates that almost all phe-
nomenological, clinical, and epidemiological features of 
hallucinations in schizophrenia are also represented in 
other population groups, with the sole exception of age 
of onset.

Points of similarity and difference among diagnostic 
classes

Our findings did not support the notion that some fea-
tures of hallucinations are uniquely diagnostic of schizo-
phrenia.4,8,89 Auditory “verbal” hallucinations, which 
are vivid, occur frequently, and are experienced as com-
ing from outside of the head, are present in all 4 major 
groups considered here (nonclinical, substances, medical 
or neurological, and psychiatric). Examples include hal-
lucinations linked to religious experiences,49,50 dissocia-
tive identity disorder,44,77 and temporal lobe epilepsy.62,90 
Of note, voices originating in external space occurred 
in half  of nonclinical voice hearers,44 one-third of indi-
viduals with tinnitus,60 and 60%–83% of individuals with 
PTSD,76,77 bipolar disorder,69 and dissociative identity dis-
order.44 The highlighting of Schneider’s first-rank symp-
toms (including third-person hallucinations and voices 
conversing) as indicative of schizophrenia4 was not sup-
ported, with these features occurring in nonclinical sam-
ples at rates of 20%–40%,44,45 narcolepsy (10%–17%),35 
alcohol withdrawal (26%–60%),53,56 affective disorders 
(20%–55%),69 and dissociative identity disorder (80%).44

Similarly, the widely held notion that negative voices are 
indicative of psychosis91 was not confirmed. Negative and 
derogatory (visual and/or auditory) hallucinations occurred 
in all (clinical and nonclinical) groups. Similarly, the way in 
which hallucinations are personified and assigned special 
significance (ie, seen as personally meaningful) is also a 
feature of other psychiatric conditions (bipolar disorder, 
borderline personality disorder, PTSD)64,71,76 and temporal 
lobe epilepsy.62 In nonclinical groups (such as evangelical 
born-again Christians), it is common for voices to be inter-
preted as having religious meaning.49,50

One feature of interest is hallucination frequency, which 
is often difficult to assess empirically (e.g., ref.50) and is con-
founded both with symptom incidence and hallucination 
duration (see table 1). Although some studies show hallu-
cinations to be more frequent in schizophrenia in relation 
to a comparison group (ref.10,80), others show hallucinations 
in comparison groups to have an objectively high rate of 
occurrence (e.g., refs66,69,76). In the absence of further data, 

frequent hallucinations can thus not be considered to be 
a diagnostic feature of schizophrenia. Altogether, the fea-
tural properties of hallucinations carry minimal informa-
tion about the condition in which it occurs.

Only one feature, age of onset, was identified as of 
potential interest for distinguishing schizophrenia from 
other groups. We note, however, that this relates to a con-
tinuous variable rather than a clear presence or absence 
of any hallucination feature. Its diagnostic value is fur-
ther limited given the small number of studies that have 
considered it transdiagnostically, the potential confound 
of prodromal symptoms predating the onset of frank 
psychosis, potential unreliability of reports due to diffi-
culties in remembering a first experience that might have 
occurred many years ago, and the relatively high variance 
in age of onset even in schizophrenia.

With regard to points of rarity among other groups, 
one feature deserving of more research concerns external 
triggers for hallucination. External factors including a 
lack or an excess of external stimulation (eg, social con-
tact), are a trigger in 80% of schizophrenia cases,82 and 
similar rates have been reported in dissociative identity 
disorder and affective disorders.44,69 By contrast, there is 
an absence of information regarding external triggers in 
nonclinical groups on the basis of the one direct com-
parison study reviewed here.44 We note however that one 
small qualitative study investigating “out-of-the-ordi-
nary” experiences including hallucinations92 showed trig-
gering by social isolation.

Points of rarity for major diagnostic groups

We also examined points of rarity for each major group. 
A historical focus on the symptoms of psychosis has rein-
forced a “schizophrenia-centric” approach to hallucination 
descriptions, yet our analysis allows an examination of each 
disorder group individually. Specifically, table 1 enables an 
inspection of how hallucination features are shared among 
diagnostic groups, indicating possible points of rarity.

With regard to hallucinations in psychiatric disorders 
(particularly affective disorders, borderline personal-
ity disorder, dissociative identity disorder, and PTSD), 
table 1 suggests that no hallucination feature differenti-
ated them from schizophrenia except age of onset (95% 
feature commonality). This supports findings of studies 
reporting on the overlap in genetic, neurobiological, and 
clinical features between schizophrenia and these psychi-
atric disorders.93,94

Hallucinations caused by the abuse or withdrawal of 
substances (toxins, drugs, alcohol) differ from schizo-
phrenia in the following features: visual hallucinations are 
more common than auditory hallucinations; the course is 
not recurrent but proximally related to substance inges-
tion; and hearing or vision loss is not a cause.

A discussion on hallucinations in medical and neurologi-
cal conditions is complicated by the heterogeneity of this 
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group (incorporating tinnitus, epilepsy, narcolepsy, neuro-
degenerative conditions, and other medical and neurologi-
cal conditions). Interestingly, conditions such as epilepsy 
and tinnitus share up to 85% (18/21) of features with schizo-
phrenia and appear almost indistinguishable in form and 
content,60,62,84,90 except for clinical and epidemiological cor-
relates such as trauma and external triggers. The absence of 
information on triggers may merely reflect the lack of direct 
comparison studies reporting on this issue. For example, 
photic stimulation, TV, and video games are triggers for 
complex partial seizures.95 Overall, too few direct compari-
sons exist for confident conclusions regarding unique hal-
lucination features in medical and neurological conditions.

Reflecting its relative newness as a field of research 
attention, only 7 studies involving nonclinical individuals 
met inclusion criteria. Hallucinations in this group shared 
11 out of 21 features with schizophrenia (52%), including 
vivid and frequent voices, third-person hallucinations, 
personification, a recurrent course of hallucinations, and 
an increased risk for adverse negative events. A potential 
point of rarity distinguishing this nonclinical group is 
that such experiences receive a more positive interpreta-
tion compared to psychiatric disorders. Although con-
tents may be negative96 in up to 50% of cases,44 voices are 
more often positive (93% of cases compared with 83% 
in schizophrenia and 67% in dissociation identity disor-
der) and are largely controllable. The affective reaction to 
voices is also more positive in the nonclinical group. In 
the sample of evangelical born-again Christians,50 voices 
are actively encouraged and given positive religious mean-
ings. Such positive interpretations are presumably con-
sistent with reported reductions in daytime interference, 
agitation, and fear, and with the fact that such individuals 
do not seek care. Several studies have now described the 
profile of nonclinical voice hearers as varying on a con-
tinuum with voices in schizophrenia.10,47 Additional dif-
ferences identified here include that (1) other modalities 
of hallucination (eg, visual or body related) may be as 
common as voices (or even more so); (2) such individuals 
experience a lesser total number of different modalities 
of hallucinations (<3); and (3) hearing loss or visual defi-
cits do not appear as a frequent cause.

Finally, table 1 was examined to establish whether any 
hallucination features are shared among all but one diag-
nostic groups, suggesting a point of rarity for that excep-
tion group. This criterion was met only for the nonclinical 
group. Four out of 21 (21%) hallucination features were 
shared among all other groups except this one (halluci-
nations in ≥3 sensory modalities, commands to commit 
aggressive or injurious acts, interference with daytime 
functions, and lack of perceived control).

Interaction between features

The above analysis suggests that featural properties of 
hallucinations alone are unlikely to be able to support a 

diagnosis of schizophrenia. More important than the pres-
ence or absence of any specific hallucination features, how-
ever, is arguably the question of how those features interact 
with other symptoms. Two issues need to be distinguished 
here: the question of whether the specific profile of symp-
toms and symptom features creates distinctive signatures 
for different diagnoses, and the question of how symptoms 
interact as they co-occur. In relation to the first question, 
table 1 indicates how a transdiagnostic comparison of hal-
lucination features may indicate distinctive profiles for par-
ticular disorders. Clearly, in distinguishing schizophrenia 
from (say) toxin-related disorders, other clinical informa-
tion (such as patient history of toxin use) will be highly 
relevant. Further research in transdiagnostic comparison 
of symptom features (beyond their mere absence or pres-
ence) may therefore be of value in improving differential 
diagnosis.

With regard to the second question, there has recently 
been considerable interest in the view that psychotic symp-
toms occur transdiagnostically and that features of psycho-
sis may occur on a continuum as an extended phenotype 
in the general population.7 With the application of meth-
odologies such as graph theory to psychosis research, new 
methodologies are becoming available to better understand 
psychosis as it operates within a network of interacting 
symptoms.97 Most importantly, such methods demonstrate 
how, through investigation of interactions between vari-
ables, it is possible to understand how hallucinations may 
function or impact differently in different diagnostic groups 
according to what roles they play in the network.

Clinical applications

This review yields an important conclusion with regard to 
the diagnostic value of hallucinations. It concludes that it 
is inadvisable to give weight to the presence of any featural 
properties of hallucination alone when making a diagno-
sis. For example, negative and hostile voices talking in the 
third person and causing distress may equally be present 
in a patient with schizophrenia, epilepsy, brain tumor, or 
PTSD. However, this conclusion does not entail that hal-
lucinations are clinically uninformative. First, clinical 
observation suggests that some conditions have their own 
distinctive hallucination signature providing clues regard-
ing their underlying causes (eg, “cocaine bugs”55). Second, 
the greater clinical significance of hallucinations may lie in 
their value in designating the severity of psychopathology. 
The presence of hallucinations indicates increased risk of 
poor outcomes transdiagnostically, including multimorbid 
nonpsychotic disorders, suicidality, neurocognitive defi-
cits, and low functioning.6,81 Functional disability is also 
higher in those with hallucinations than those without 
hallucinations in the context of psychiatric disorders such 
as dissociative identity disorder,44 PTSD,75 anorexia ner-
vosa,78 and narcolepsy. In such cases, hallucinations may 
point to a more severe form of the disorder. Alternatively, 
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hallucinations may be an experience that restricts patients’ 
recovery while not being intrinsic to that particular dis-
order, just as other factors such as educational level and 
social support will influence prognosis. Altogether, the 
value of hallucinations may be greater as an indicator of 
vulnerability or risk than as a diagnostic marker.

Limitations and future directions

Several limitations apply to the present study. Our inclu-
sion criteria limit the parameters and features investigated 
to those that were reported in these 43 articles. The absence 
of a feature in table 1 does not entail that it is a not a fea-
ture of the disorder, but rather indicates a lack of evidence 
on which to make comparisons. The range of features 
reviewed here is also necessarily limited. First, features 
tend to cluster in similar dimensions (physical properties, 
control, frequency, complexity, emotional reaction, spe-
cial significance, etc.), which may exaggerate similarities 
across groups of interest. Second, some features, such as 
the presence of multiple personified voices96, frequency, or 
the contents of visual hallucinations,81 are not represented. 
Third, these features might not be the best way of describ-
ing psychopathological phenomena as natural kinds, but 
may rather represent categories imposed by psychiatric 
convention.98 Our analysis focused on comparison studies 
involving 2 or more groups, which have generally adopted 
traditional approaches to symptom assessment. Other 
approaches that have used qualitative interviews and 
phenomenological approaches have revealed additional 
variables that do not figure in the above contrasts. It is 
possible that studies targeting variables such as changed 
aspects of self-consciousness, disturbed sense of internal 
space,99 bodily sensations,96 and thought-like properties of 
voices,96 may reveal hallucination features that are more 
discriminative of psychosis than those considered here. 
Furthermore, the present analysis might have had a dif-
ferent outcome if  we had seeded our comparisons with 
a diagnostic group other than schizophrenia, such as 
Parkinson’s disease, where the features for comparison 
might have been significantly different. We could have also 
have adopted different criteria, such as comparison of hal-
lucinations among 2 or more diagnostic groups without 
the requirement that one be schizophrenia. A final limita-
tion is that the studies reviewed adopted widely varying 
measures and designs. Further progress in transdiagnostic 
comparison of hallucination features arguably requires 
consistency of measures across the groups studied.100

Finally, we consider implications for cognitive and neu-
roscientific models of hallucinations. We noted at the out-
set that there is very limited evidence in the cognitive and 
neuroscientific domains on which to base transdiagnostic 
comparisons of hallucinations. A further issue concerns the 
problem of mapping cognitive profiles of different groups 
to specific features of hallucinations, as opposed to their 
mere presence or absence. Mostly such research compares 

diagnostic groups with healthy controls or (increasingly) 
uses hallucination incidence as an independent variable 
within a particular diagnostic group: eg, comparing schizo-
phrenia patients with and without hallucinations.

For these and other reasons, a discussion and compari-
son of cognitive and neurobiological models across diag-
nostic groups is beyond the scope of the present article. 
There are well-developed models of hallucinations in 
schizophrenia9,11,101,102 and in neurodegenerative disease 
such as Parkinson’s disease.103–105 A complication is that 
the models for these disorder groups are rather divergent, 
with some schizophrenia models proposing hyperactiv-
ity of the auditory cortex mediated by dopamine release 
and Parkinson’s models proposing underactivity of the 
occipital cortex mediated by acetylcholine. No such 
models have been developed for other conditions except 
for nonclinical hallucinations, which some continuum 
approaches propose can be best understood as variants 
of schizophrenia models. Given the many featural simi-
larities of hallucinations among the disorders discussed 
here, further effort is needed in developing and integrat-
ing neurocognitive models across diagnostic groups.

Conclusions

Hallucinations are a feature of human experience that 
crosses diagnostic category boundaries and straddles the 
divide between psychopathological and nonclinical expe-
rience. They occur widely across diagnostic disorders and 
their presence or absence is only clinically useful when 
considered in conjunction with other symptoms and clini-
cally relevant data. There are no “points of rarity” when 
we address the features of hallucinations in schizophrenia, 
with the possible exception of age of onset. We recom-
mend that future studies systematically ask about onset, 
and the conditions and context in which hallucination first 
occurred.106,107 Other features may be particularly valu-
able in distinguishing other disorders, but more research 
is needed which pays attention to phenomenological and 
clinical features of hallucinations and compares them in 
methodologically robust designs across diagnostic groups 
and into the nonclinical population.
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