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Abstract
Objectives—Between 8% and 40% of pa-
tients with Parkinson’s disease undergo-
ing long term treatment will have visual
hallucinations during the course of their
illness. There were two main objectives:
firstly, to review the literature on Parkin-
son’s disease and summarise those factors
most often associated with hallucinations;
secondly, to carry out a clinical compari-
son of ambulant patients with Parkinson’s
disease with and without visual hallucina-
tions, and provide a detailed phenomeno-
logical analysis of the hallucinations.
Methods—A systematic literature search
using standard electronic databases of
published surveys and case-control stud-
ies was undertaken. In parallel, a two stage
questionnaire survey was carried out
based on members of a local branch of the
Parkinson’s Disease Society and followed
up with a clinical interview.
Results—The review disclosed common
factors associated with visual hallucina-
tions in Parkinson’s disease including
greater age and duration of illness, cogni-
tive impairment, and depression and sleep
disturbances. The survey comprised 21
patients with visual hallucinations and 23
without. The hallucinators had a longer
duration and a greater severity of illness,
and tended to show more depressed mood
and cognitive impairment. The typical
visual hallucination in these patients is a
complex visual image experienced while
they are alert and have their eyes open.
The image appears without any known
trigger or voluntary eVort, is somewhat
blurred, and commonly moves. It stays
present for a period of “seconds” or
“minutes”. The content can be variable
within and between hallucinators, and
includes such entities as people, animals,
buildings, or scenery. These features re-
semble those highlighted in hallucinations
in the visually impaired (Charles Bonnet’s
syndrome).
Conclusion—A consistent set of factors
are associated with visual hallucinations
in Parkinson’s disease. The results of the
phenomenological survey and those of
visual hallucinations carried out in other
settings suggest a common physiological
substrate for visual hallucinations but
with cognitive factors playing an as yet
unspecified role.
(J Neurol Neurosurg Psychiatry 2001;70:727–733)
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According to the DSM IV criteria,1 a hallucina-
tion is “a sensory perception without external
stimulation of the relevant sensory organ” dis-
tinguishing it from an illusion, in which an
external stimulus is perceived but then misin-
terpreted. Although separate, the phenomena
often overlap, with illusions leading to halluci-
nations and vice versa. One of the commonest
neurological conditions associated with visual
hallucinations is Parkinson’s disease. Although
there are reports of visual hallucinations in
Parkinson’s disease before the dopamine era,2

the phenomena have only been noted as a fre-
quent complication of the disorder since
levodopa treatment was introduced.3

One categorisation of visual hallucinations is
“simple” versus “complex”. Simple hallucina-
tions are characterised by the absence of form,
and are often photopsias such as flashes of light
or colour. Occasionally, geometric shapes are
described which move around in space.
Complex visual hallucinations are character-
ised by visions that are clearly defined, have
specific form, and can include animals, objects,
and humans. These two types tend to be seen
as having localisation value: simple, pointing to
occipital pathology4 5 whereas the complex type
are presumed to involve the temporal cortex,6 7

either directly or indirectly through modula-
tory connections (as in peduncular hallucino-
sis).9 10

In a recent review11 it was proposed that
there were three basic mechanisms, which,
alone or in combination, underlie complex
visual hallucinations with widely diVering
causes: irritative processes acting on higher
visual centres or pathways; defective visual
processing (both peripheral and central); and
brainstem modulation of thalamocortical con-
nections.

In this article we review surveys of visual
hallucinations in patients with Parkinson’s dis-
ease and contribute a survey of our own. The
objectives were firstly, to characterise the typi-
cal features of the hallucinations in Parkinson’s
disease and summarise their associations; and
secondly, to compare these findings to those
derived from descriptions of visual hallucina-
tions in other disorders. The aim was to exam-
ine whether the phenomena in diVerent
settings have characteristics in common despite
varied causes and whether inferences about
their pathophysiology can be made on this
basis.

Literature review
A systematic literature search using
MEDLINE and EMBASE databases was
carried out on papers published in English
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between 1966 and December 1999. Search
terms were Parkinson(s) and hallucination(s)/
and “visual”. Case series, surveys, and case-
control studies were included, but not case
reports and reviews. The minimum quality cri-
terion was some information on how the diag-
nosis of Parkinson’s disease was reached and
qualitative information on abnormal visual
phenomena. These criteria excluded most
studies including those before 1990 (thor-
oughly reviewed by Cummings.3 Table 1 sum-
maries the results of included studies published
after 1991.

Prevalence
Prevalence rates of 11/89 (12.3%) for visual
illusions plus hallucinations,12 or 23/189
(11.6%) for hallucinations13 are typical of sam-
ples of chronically treated patients. Recent sur-
veys give prevalence estimates of visual halluci-
nations between 8.8% and 44%.14–19 The visual
phenomena range from bizarre, complex, and
frightening “visions”, through distortions of
real percepts (illusions) to vague feelings of a
“presence”. Aarsland et al20 carried out a com-
munity based study of 235 patients in Norway
with Parkinson’s disease. Of these, 23 patients
(9.8%) had hallucinations with retained in-
sight, and another 14 patients (6%) had more
severe hallucinations and delusions. Under-
reporting is a possible problem,15 even in inter-
view studies, possibly because patients may fear
being labelled as “mad”.

Risk factors
The review—based on a total of 316 hallucina-
tors and 806 comparison subjects— showed
consistent results in terms of risk factors for
visual hallucinations (table 1). Some features
such as visual impairment have been found to
be associated with visual hallucinations in gen-
eral21 and in other neurological disorders.22 Pri-
mary deficits in visual processing are associated
with Parkinson’s disease and have been exhaus-
tively reviewed elsewhere.23 The possible link
with sleep disturbances has also been discussed
at length.11 24

MEDICATION

Comparisons of hallucinators and non-
hallucinators have seldom shown major diVer-
ences in drug history.16 Anticholinergic agents
may be responsible for confusion in elderly
people25 and cholinergic26 and serotonergic
systems together have been implicated in
hallucinations.27 Some authors noted increased
use of anticholinergic drugs (and primary
dopamine agonists) but the results are incon-
sistent. Goetz et al28 studied five non-demented
patients with Parkinson’s disease with daily
hallucinations who were given high dose
levodopa infusions in a placebo controlled trial.
No hallucinations were provoked. Fernandez et
al29 found that when there was an apparent link
between hallucinations and medication or
clinical state it was more likely to be in periods
of immobility. Hence visual hallucinations do
not simply relate to high levels of dopaminergic Ta
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stimulation but clearly dopaminergic drugs
interact with Parkinson’s disease in some way
to produce visual hallucinations.

COGNITIVE IMPAIRMENT

Although some studies excluded patients with
significant dementia,24 all samples with a range
of cognitive impairment related to Parkinson’s
disease have shown a significant correlation
with visual hallucinations (more impairment in
hallucinators; table 1). Several mechanisms
could account for the association, excluding
potential confounders such as medication
dose, duration of illness, and depression:

(1) Cognitive impairment may be a marker
of diVuse brain disease or more severe basal
ganglia pathology. However, a recent study
reported that despite having more severe
disease, hallucinating patients with Parkinson’s
disease did not show more evidence of white
matter lesions on MRI30 and this concurs with
earlier CT findings.31

(2) Cognitive impairment could also be a
marker of a general degradation in information
processing. A range of cognitive functions are
impaired in Parkinson’s disease.32 Visual hallu-
cinations occur in many neuropsychiatric con-
ditions as though at the end of a final common
path.11 33 34 This could occur through combined
neurological and psychological mechanisms.

(3) Finally, the impairment (or pattern of
spared and compromised functions) may
include abnormalities in, for example, reality
testing, source monitoring, visual cognition
etc, which are necessary to produce visual hal-
lucinations. Waterfall and Crowe35 systemati-
cally reviewed the neuropsychological litera-
ture on visual cognition in Parkinson’s disease
and concluded that complex visuospatial func-
tions were compromised.36 Whether there is a
pattern of cognitive deficits specific to visual
hallucinators awaits further research.

AGE AND DURATION OF ILLNESS

Increased age has been associated with the
presence of hallucinations.37 38 This might be
explained by accerelated sensory loss39 40 or age
related side eVects of medication.41 One of the
main confounders with age is duration of
illness; when the non-independence of these
variables was controlled, Fénelon et al19 found
that duration of illness was the crucial factor.
Graham et al17 identified two subgroups of
patients with Parkinson’s disease experiencing
hallucinosis: in those with disease duration of 5
years or less, visual hallucinations were associ-
ated with rapid progression of the motor but
not the cognitive component of the disease. In
the remainder with longer histories, visual hal-
lucinations were associated with postural insta-
bility, global cognitive impairment, and the lack
of depression. Goetz et al42 contrasted patients
with Parkinson’s disease who experienced hal-
lucinations (visual and auditory) within 3
months of levodopa therapy with those who
experienced hallucinations after 1 year of treat-
ment. Diagnoses in the early onset group more
often changed to Lewy body or Alzheimer’s
disease. Lewy bodies are present to a greater or
lesser degree in all cases of Parkinson’s

disease43 and are known to be associated with
visual hallucinations.44 45

Age of onset, duration, or speed of progres-
sion of illness, cognitive decline, and subopti-
mal response to medication are all proxy meas-
ures for disease severity. Most authors who
recorded disease stage using the Hoehn and
Yahr classification46 found a relation between
severity and presence of visual hallucinations.

Finally, personality profiles as measured by
the Minnesota multiphasic personality inven-
tory (MMPI) have been implicated in halluci-
nations in patients with Parkinson’s disease.47 48

A recent study controlled for cognitive impair-
ment and found an MMPI pattern specific for
hallucinations.14

After this review, we screened a community
sample of patients with Parkinson’s disease for
the presence of current hallucinatory experi-
ences. Patients who consented were then inter-
viewed to gather more detailed information
about their disorder and the characteristics of
the hallucinations.

Methods
PATIENTS

Respondents were recruited through a ques-
tionnaire study carried out at the University of
Reading via local branches of the United King-
dom Parkinson’s Disease Society, and at a neu-
rology clinic at the King’s College Hospital. All
patients had a presumptive clinical diagnosis of
Parkinson’s disease, made by a hospital con-
sultant, and all had been or were currently
treated with compounds containing dopa.
Patients were assigned to groups according to
whether they had experienced visual hallucina-
tions in the past 3 months, and those who had
never experienced visual hallucinations. No
patient in the population sampled had a clinical
diagnosis of either Alzheimer’s disease or Lewy
body dementia.

QUESTIONNAIRE

We compiled an initial questionnaire, which
was either mailed to patients or distributed at
local Parkinson’s disease Society meetings. The
questionnaire was a typed A4 booklet and
investigated general visual changes in Parkin-
son’s disease. The front page contained infor-
mation about the general nature of the study.
The first section was used to record details of
age and sex of respondents. The existence of
comorbid diseases and use of medication,
including dosage, were recorded. A total of 182
questionnaires were returned out of about 250
(because some questionnaires were distributed
at meetings, it was not possible to be precise
about how many were received by patients).
Those indicating the presence of visual halluci-
nations in the past 3 months (n=31 (17.2%))
were asked to complete a second questionnaire
and were invited to attend a clinical and neuro-
psychological assessment. Of these, 24 agreed
to participate. A control group was derived
from non-hallucinators who indicated a will-
ingness to participate in research and could
travel (n=27). The second questionnaire com-
prised items covering the nature and properties
of the patients’ visual hallucinations. These
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derived from four broad “dimensions,” includ-
ing temporal factors (frequency, duration,
onset), content (quantity, colour, clarity, move-
ment), subjective concomitants (aVect, arousal
level, perceived control), and external factors
(triggers, state of eyelids). The aim of the
analysis was to determine the experiential
properties of these hallucinatory episodes. In
addition, a short cognitive screen including the
mini mental state examination (MMSE), and
the Beck depression inventory (BDI) were
administered.

DEMOGRAPHICS

There were 24 patients (10 men) with, and 27
(12 men) without visual disturbances of any
type. Those who reported frequent migraines
and ongoing eye disease (hallucinators=1,
non-hallucinators=2) were excluded. This left
21 questionnaires from hallucinators (seven
men) and 23 from non-hallucinators (nine
men). The non-hallucinator group had a mean
age of 63.2 years (SD 0.8) and the hallucinator
group had a mean age of 67.6 years (SD 6.5)
(table 2).

Results
The two groups diVered significantly on dura-
tion of illness (t (42)=2.34, p<0.05), but did
not diVer in age (t (42)=−1.615, p>0.05), or
levodopa medication (t (42)=1.887, p>0.05).
A brief cognitive screening was performed
which showed generally poorer performance in
the hallucinators with a significant diVerence

on a recognition memory test for faces. The
hallucinators had greater disease severity (as
assessed by the Hoehn and Yahr scale46) but did
not diVer on the MMSE. Hence, the clinical
profile of this group was similar to others in
which visual hallucinations have been studied.
Brief details of hallucinatory experiences are
given for each patient in table 3. Most
described complex biological forms (animals,
children etc) sometimes smaller than in real life
and distorted. More fragmentary formless pre-
cepts were also noted.

The percentages of each group who reported
the presence of problems or symptoms are
shown in table 4. A ÷2 test was used to investi-
gate whether the distribution diVered from
chance (table 4).

FREQUENCY AND DURATION

Just over three quarters had five or less visual
hallucinations a week (76.2%).All patients had
their eyes open while experiencing the halluci-
nations. The duration of the experiences
reported varied according to the time of day,
with the longer episodes either in the morning
or evening. In one patient, visual hallucinations
lasted several hours and manifested gradually
through the day. The remainder claimed that
their hallucinations generally lasted for a few
seconds up to 30 minutes and most (15 (76%))
experienced a sudden onset.

APPEARANCE

Seven patients experienced black and white
images whereas 14 had single colour or multi-
ple colour hallucinations. The clarity was
blurred in 11 (52.4%) of the patients; only five
patients (14.3%) described their hallucinations
as sharp, although few reported distorted
images. In these five patients the hallucinations
were of meaningful content, pets or loved ones
now dead, where perhaps familiarity may have
contributed to the clarity. Thirteen patients
(61%) claimed that their hallucination
“seemed real” which could be taken as a meas-
ure of lack of insight into their hallucinatory
nature. Sixteen (76%) reported having halluci-
nations that had form. Often the content was
mundane such as an animal or unfamiliar per-
son but ranged to the bizarre (faces made of

Table 2 Demographics: patients with Parkinson’s disease with and without visual
hallucinations (mean(SD))

Hallucinators (n=21) Non-hallucinators (n=23)

Sex:
Male 7 9
Female 14 14

Age (y) 67.62 (6.52) 63.23 (10.82)
Duration of illness (y)* 11.76 (5.42) 8.30 (4.38)
Daily levodopa (mg) 578 (163) 670 (159)
Hoehn and Yahr46* 3.47 (0.63) 2.95 (0.57)
†Beck depression inventory 18.24 (4.5) 16.60 (5.4)
†MMSE 26.7 (1.4) 27.6 (1.1)
†Recognition memory:

Words 29.2 (5.5) 31.5 (6.7)
Faces* 28.5 (4.6) 32.2 (5.4)

*p<0.05.
†Hallucinators (n=17); non-hallucinators (n=20).

Table 3 Description of content of hallucinations associated with Parkinson’s disease in 21 patients

Patient No Sex Age Description of hallucinations

1 M 75 Dead relatives walking about the house. Sees his dead dog by his bed
2 F 64 People, in old style dresses. Some disembodied figures. Bright circle that changes into small children
3 F 65 Egg shapes that move around. Sees dogs and cats on the sofa
4 M 75 Humans sitting in lounge. Children playing in garden
5 F 76 Shadows of figures approaching from behind. “Molecular structure“ of materials. Small girls looking in through the window
6 F 55 Spiders in her bed
7 F 65 People sitting in kitchen
8 M 64 People in garage. Big heads. Small girls and soldiers
9 F 66 Blackbirds sitting on shoulder
10 F 72 A flight of stairs appears in the garden. Spiders in her tea cups
11 F 64 Shadows, not very clear. Sees animal and birds when turning head
12 M 68 Spiders and piles of hairs around the house
13 F 77 Dog’s face and people walking around the house
14 M 61 Brick red images of faces. Patterns covering buildings. Birds flying about
15 F 68 Small insect running around on the table. People in rooms as she walks past and looks in.
16 M 68 Vague human forms which he sees over her shoulder. Disappear when he looks around
17 F 71 Insect and spiders on duvet. Patterns on walls, which move in and out of the wall. Waterfall coming out of wall
18 F 69 Signposts change into men. Holes appear in carpet which go into the earth. Children’s faces with distorted features.
19 F 73 Legs underneath trees in the garden. Small dogs and cats chasing each other around the house.
20 M 52 Black shadows moving around, sometimes change into human forms
21 F 72 Children by television set late at night. Small girls messing around in kitchen cupboards. Bleeding face on wall
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brick). visual hallucinations involving people
consisted of relatives, soldiers, and “strange
people”, mainly involving children. Many of
the hallucinations were dynamic with 18
patients (85.7%) reporting movement. Seven
patients (33.3%), however, had recurrent
hallucinations generally in the same surround-
ings; as one patient put it “like a video record-
ing of an event, which replays every day”.

PRECIPITANTS AND CONTROLS

The hallucinations showed a clear relation with
medication in only five patients (23.8%), who
reported onset or aggravation of the symptoms
in relation to consuming medication. The
seven of 16 patients who claimed that their
hallucinations were not linked to medication,

experienced them in their immobile periods,
usually at night or first thing in the morning.
Ambient lighting was an important factor indi-
vidually, with the largest group (52.4%)
reporting visual hallucinations only in dim
lighting. Fourteen (66.6%) described their
experiences as involuntary. The seven patients
(33.3%) who had control of their hallucina-
tions were only able to terminate the image.
The most common way of interacting with the
hallucination was either by walking towards it
or by trying to touch it. Twelve patients (57%)
reported that the hallucination started with a
percept that slowly changed into another
image, and the remainder stated that the
images appeared independently. Emotional
responses at interview were varied, often in line
with the severity of the hallucinations experi-
enced: frustration, anger, fear, and in a few
patients, indiVerence.

Discussion
Our sample may not be wholly representative
of patients with Parkinson’s disease and our
case ascertainment methods may have resulted
in selection biases for both hallucinators and
non-hallucinators. Nevertheless, we were able
to recruit a group of patients with hallucina-
tions who were willing and able to describe
their experiences, which was large enough to
discern some general patterns. Previous studies
based on hospital clinic attenders may be
biased toward patients with more complex
needs. Those patients with hallucinations
diVered from non-hallucinators for duration
and severity of illness, as anticipated from the
review of the literature. There was some
evidence of cognitive impairment although the
groups did not diVer on the MMSE, probably
because we sought only patients who could give
a good account of hallucinations. More details
of the neuropsychological assessment will be
presented elsewhere.

This investigation indicated that hallucina-
tions associated with Parkinson’s disease pos-
sess a common set of characteristics. The typi-
cal hallucinator’s experience occurs while alert
and with eyes open, generally in dim surround-
ings. It involves having a blurry image appear
suddenly without voluntary eVort, filling an
area of the visual field. The hallucination is
present for a few seconds, typically moves while
present, and then suddenly vanishes. The find-
ings from this study concur with previous
investigations. The visual hallucinations most
often reported were complex, usually contain-
ing animate or inanimate objects or persons15

although more transient and less clearly
perceptual phenomena also occurred.19 Usually
they contained five or less images, which were
sometimes meaningful to the patient. For
example, one man regularly saw his dog, which
had died 5 years earlier, lying by the bed. In
addition, most reported that their hallucina-
tions often occurred in dim surroundings, were
non-threatening, and were sometimes recur-
rent.24 These characteristics are very similar to
those documented in neurologically normal
people with visual impairment (Charles Bon-
net’s syndrome49). A survey of 60 such patients

Table 4 Characteristics of visual hallucinations in 21
patients with Parkinson’s disease

Variable

Hallucinators

Number Percentage

Frequency of hallucinations
>5/week 5 23.8
1 to 5/week 8 38.1
<1// week 8 38.1

Form:
Yes 16 76.2*
No 5 23.8

Onset:
Sudden 16 76.2*
Gradual 5 23.8

Duration:
Hours 1 4.8
Minutes 7 33.3
Seconds 13 61.9*

Movement:
Present 18 85.7*
Absent 3 14.3

Number of images:
One 15 71.5*
One to five 4 19
More than five 2 9.5

Clarity:
Sharp 3 14.3
Blurry 11 52.4*
Transparent 2 9.5
Variable 5 23.8

Perceived control:
Have control 7 33.3
No control 14 66.7

Colour:
Black and white 7 33.3
Single colour 6 28.6
Multiple colours 8 38.1

Eyelids:
Open 21 100*
Closed 0 0

Reality:
Seemed real 13 61.9
Seemed unreal 8 38.1

Lighting:
Bright 5 23.8
Dim 11 52.4*
Dark 3 14.3
All conditions 2 9.5

Trigger:
Starts with percept 12 57.1
Starts independently 9 42.9

Medication related:
Yes 5 23.8
No 16 76.2

Content:
Stereotyped 7 33.3
DiVerent 14 66.6

Field of vision:
Complete 2 9.5
Partial 19 90.5*

Distortion of image:
Present 8 38.1
Absent 13 61.9

*÷2; significant diVerence in distribution of responses from
chance, p<0.05.
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showed that frequent meaningful complex hal-
lucinations were the most common type and
lasted seconds or minutes. As in the patients
with Parkinson’s disease, most occurred with
the eyes open and in dim light, and were not
stereotyped. Some slight diVerences also
emerged in that the patients in this sample only
experienced hallucinations with eyes open (as
did most visually impaired people) and more
often described the images as blurry and mov-
ing. DiVerent patterns have been described in
the visually impaired in relation to colour,
duration, motion, and eye opening.50

Nevertheless, the similarities seemed to out-
weigh diVerences. In fact visual hallucinations
in elderly people,21 those with Alzheimer’s dis-
ease, and those with late paraphrenia51 or even
typical schizophrenic psychoses52 also tend to
be complex, brief, and associated with some
sensory impairment and variable insight. Pa-
tients with Lewy body dementia show a diver-
gence, with more auditory or multimodal
experiences, and less insight.45 53

Looking at how the properties of hallucina-
tions found in this study diVer from those of
normal visual perception, the most obvious is
that visual hallucinations are only present for a
brief time and are generally indistinct. The hal-
lucinations also seem particularly susceptible
to being identified as hallucinations when they
are actively examined, at which point they tend
to disappear. Even though some of the images
appeared real, seemed to occur externally, and
were not under voluntary control, most
patients “knew” that they were hallucinating.
Again, a similar pattern is seen in Charles Bon-
net’s syndrome.49 54 Consistent triggering and
stereotyped form may have aided this judge-
ment but were not frequent enough to provide
a reliable basis for reality testing. The fact that
some patients attempted to interact with the
hallucination suggests that they were regarded
with some suspicion. Hence insight tends to be
preserved in the sense that the perceptual
experience is relabelled as pathological,55 which
contrasts with patients—not present in this
sample—who develop delusions revolving
around their experiences. The precise cognitive
basis for accurate judgements of this type
requires further study.

Visual hallucinations in the patient with Par-
kinson’s disease probably result from a com-
plex interaction of many variables, including
cognitive, aVective, medication, sensory, and
even personality and environmental factors.
The fact that these experiences can occur with
little or no visual information from the
environment (or none in the case of the blind)
argues strongly for endogenous processes play-
ing a part in the production of the hallucina-
tions. These may be understood mechanisti-
cally as the manifestation of aberrant possibly
disinhibited discharges from neural systems
involved in processing or generating visual
images.34 54 56 Indeed the apparent overlap in
the phenomenology of hallucinations regard-
less of cause supports this idea. Similarly, some
hitherto mysterious features such as micropsia
and “tessellation” (brick-like patterns as seen
in patients 7, 14, and 21) may be explained

given a complex understanding of visual physi-
ology.54 The predominance of human faces and
dynamic forms may reflect the survival impli-
cations of these stimuli and subsequent evolu-
tion of specialised neural substrates for their
processing.57–59 However, certain aspects of the
content—the predominance of remembered
people or animals, some of emotional
significance—suggests that higher level “top
down” cognitive factors may also play a part.
Neisser60 argues convincingly that perception is
a cyclic process involving receiving information
from the environment through cognitive sche-
mata, which in turn direct exploration for new
information. Nevertheless the commonalities
between the form of hallucinations described
in treated patients with Parkinson’s disease and
other conditions suggest that visual hallucina-
tions represent a restricted set of such sche-
mata that are played out on a dysfunctional
physiological system.

We acknowledge the help and advice of Drs Chris Clough, Rob
Howard, and John Harris, plus the cooperation of the
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