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"... During the fall of 1843, as l was sitting by
the stove in the evening, l saw a lady sitting by me
with an infant child in her arms asleep. In n\'o or
three minutes she disappeared. Near the same
time l saw a small child standing by me and looking
me in the face. The appearance was so familiar that
l inadvertently put out my hand, although l knew
it to be an illusion, for there was no child in the
room."

"... On the evening of the 23rd of March, after
a severe trial with much of my company during
that day and evening, l was threatened to be run
over about 10 o'dock by a drove of oxen; but having
my presence of mind, l sat quiet, and with much
crowding they ail passed without touching me."

"... What l have here stated must appear
incredible to those unacquainted with the history of
illusive visions. Yet it is not only strictly true, but
is only a mere sketch of what l saw during fifteen
weeks; neither have l language to describe many of
the most interesting particulars. How far my
blindness contributed to produce such a result, l am
not able to say."

"Never before have l been able to realize the
ancient comparison of the human mind to a
microcosm, or un;verse in miniature."

T.W. Abell, 1845

[from a letter written to The Boston Medical and
Surgical Journal, 33,409 - 413)
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AB5TRACT

The Charles Bonnet syndrome is characterized by complex visual

hallucinations in people without psychopathology or disturbance of normal

consciousness. This thesis highlights the association of visual deficits with

the syndrome, and proposes that it is analogous to the perception of phantom

limbs; both conditions arise when normal sensory input to the brain is

severely reduced. The five studies that comprise this thesis systematically

gather information on the syndrome to answer three basic questions: how can

the hallucinations be classified, what are the clinical implications for

individuals who experience them, and what might cause the hallucinations.

5tudy 1 examines 64 cases described in the literature. Demographie

information on the hallucinators, properties of the hallucinations, initiating

factors, as weil as etiological mechanisms are reviewed. Study 2 examines the

properties of the hallucinations in a sample of 60 subjects and reveals, by

statistical analysis, a dimension of the hallucinatory experience that ranges

from discrete, singular perceptual experiences to multiple changing

experiences. Studies 3 and 4 examine the mental status of hallucinators. It

was found that the majority of hallucinators score within the normal range

on tests of anxiety, depression, and psychological symptomatology and exhibit

no evidence of gross cognitive impairment. A detailed analysis of results

show that a small proportion of hallucinators endorse comparatively more

symptom-oriented items than the remainder of hallucinators, as weil as more

items than non-hallucinators (in Study 4). Finally, Study 5 examines the

performance of two hallucinating groups as weil as a group of visually

impaired non-hallucinators on threshold estimation and signal detection

tasks. The results of the combined studies indicate that both groups of
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hallucina tors adopt a more liberal criterion in the threshold detection l;tsk fc'r

reporting the stimulus. The relev;tnce of the h;tllucin;ttions for

understanding the processes involved in visual perception is dbcussed

together with possible areas for future rese;trch.

Il
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RESUME

Le syndrome Charles Bonnet est charactérisé par des hallucinations

visuelles complexes chez les personnes sans psychopathologie ou troubles

normaux de conscience. Cette thèse souligne l'associa tion des déficits visuels

au syndrome, et suggère que ce syndrome est analogue à la perception des

membres phantôme; les deux conditions surviennent lorsque les données

sensorielles normales acheminées au cervea"ù sont gravement diminuées.

Les cinq études qui composent cette thèse, unissent systématiquement des

informations sur le syndrome afin de répond~e à trois questions

for.damentales: comment les hallucinations peuvent-elles être classifiées,

quelles sont les conséquences cliniques chez les individus qui en font

l'expérience, et quelles pourraient-être les causes des hallucinations. La

première étude examine 64 cas décrits dans la littérature. Des informations

démographiques sur les hallucinateurs, des charactéristiques des

hallucinations, les facteurs initiaux, ainsi que les mécanismes ~tiologiques

sont revus. La deuxième étude examine les chara::téristiques des

hallucinations avec un échantillon de 60 sujets et révèle, par des analyses

statistiques, une dimension de l'expérience hallucinatoire qui varie d'une

expérience perceptuelle singulière et discrète à des expériences multiples et

changeantes. Les études 3 et 4 examinent la condition mentale des

hallucinateurs. Les resultats révèlent que la majorité des hallucinateurs sont

dans la moyenne de l'échelle des tests d'anxiété, de dépression, ainsi que de la

symptomatologie psychologique et ne démontrent aucun signe de

détérioration cognitive générale. Une analyse détaillée des résultats

démontre qu'une faible porportion des hallucinateurs endosse

comparativement plus d'items qui sont reliés à des symptomes que le reste

111
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des hallucinateurs, ainsi que plus d'items que les non-hallucinateurs (dans

l'étude 4). Et pour terminer, l'étude 5 examine la performance de deux

groupes d'hallucinateurs ainsi qu'un groupe de non-hallucinateurs, non

voyants, face à des tâches d'estimation de seuils et de détection de signaux.

Les résultats des études combinées indiquent que les deux groupes

d'hallucinateurs adoptent un critère plus large en rapportant le stimulus dans

la tâche d'estimation de seuils. La pertinence des hallucinations afin de

comprendre le processus impliqué dans la perception visuelle est discutée et

des avenues pour des recherches futures sont aussi suggérées.

IV
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Study 1, the literature review and analysis of cases, was carried out by

myself. The manuscript was written by myself. with organizational and

editorial guidance from my co-author, Dr. Melzack. This re\'iew, to my

knowledge, is still the most comprehensive evaluation the Charles Bonnet

syndrome and, except j"r Bartlet's (1951) paper, was the first to highlight the

relationship between the Charles Bonnet syndrome and phantom lirnb

phenomena.

Study 2, is the product of a joint effort by a number of people. The

original questionnaire data were collected by the co-authors who are, or were

at the time, loc:ated at the Veterans Affairs hospitals in West Haven CT,

Birmingham AL, and Palo Alto CA. Data were also collected by those

individuals acknowledged in Study 2. It was my idea - knowing that this

sample of hallucinators was the largest ever taken - to analyze the data using

more sophisticated statistical techniques than frequency counts for each

hallucinatory variable examined. 1 was responsible for coding the data,

analyzing it, graphing it and interpreting the results. 1 wrote the manuscript

for Study 2, again with some organizational and editorial g-J.idance from Dr.

Melzack, and to a lesser extent from Dr. Needham. This study is the only one

on the Charles Bonnet syndrome to focus entirely on the properties of the

hallucinations, and further, to relate the findings on the properties to recent

theories of how hallucinations may occur.

Study 3 was conceived of, and carried out by myself, with the exception

that subject data for one case was obtained by an undergraduate honors

student, Marlyne Isrealian. 1 analyzed the data and wrote the manuscript

with helpful guidance from Dr. Melzack. This study extends the knowledge

on the mental status of hallucinators by first obtaining data from a sample of

community-based hallucinators rather than from hallucinators who report ta
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a hospital. 5econdly, it reports scores on tests of mental status never
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• INTRODUCTION

Many people who have lost a significant portion of their visual

capacity report that they experience complex visual hallucinations. People,

animaIs, buildings, or scenery may ail sporadically inhabit their perceptual

landscape. Like those who experience a phantom limb following an

amputation, these perceptions are usually vivid and realistic. In 1769, the

Swï::;s philosopher and naturalist Charles Bonnet wrote a treatise on the

hallucinations experienced by his visually impaired but otherwise healthy

grandfather. Since that time, medical journals in several fields induding

psychiatry, ophthalmology, neurology, and psychology have published many

case reports. The eponym "Charles Bonnet syndrome" has come to represent

complex visual hallucinations that occur mos':y in elderly individuals with

visual problems and without any obvious mental abnormalities (Asaad,

1990).

Thesis Overview

This thesis comprises five studies on complex visual hallucinations

that occur in the Charles Bonnet syndrome. 5tudy l, a published review

article, examines the phenomenon by analyzing 64 cases that appeared in the

literature up to 1990. Common to all hallucinators is sorne form of lesion

within the visual processing system. We find that the syndrome occurs

predominantly in the elderly, and occurs with greater frequency in women.

The hallucinatory experiences may occur over the course of years with

individual episodes lasting for periods that range from seconds to hours. The

• images may be of a variety of abjects, and may ar may nat be familiar ta the
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2
hallucinator. Study 1 also discusses various theories as to why the

hallucinations occur and emphasizes the similarities between the Charles

Bonnet syndrome and the perception of phantom limbs.

A limitation inherent in the analysis of cases reported by other

investigators is that the same information is usually not collected and thus

the syndrome cannot be systematically investigated. Further, specifie

information regarding the hallucinators' mental status -namely, the tests

that were used, and the hallucinators' scores on those tests -- is also frequently

unavailable. Studies 2, 3 and 4 strive to improve upon these weaknesses in

the literature.

Study 2 examines the properties of the visual hallucinations utilizing

questionnaire data from 60 people who report complex visual hallucinations.

This sample, the largest ever reported, demonstrates that the "clinicallore"

with regard to the properties of the hallucinations is largely accurate;

however, sorne discrepancies were noted. In the course of the statistical

analysis, a previously unreported dimension was revealed. Speculation

about the meaning of this dimension, particularly with respect to perceptual

and hallucin,,~oryprocesses, is discussed.

Study 3, published in 1993, examines the mental status of 14

hallucinators using 4 standard psychological testing instruments. The results

show that three of the 14 subjects endorsed more items (relative to the

remainder of subjects) on scales measuring depression, anxiety and other

psychological symptoms. However, as a group, this sample of community

based hallucinators were not suffering from psychological problems nor were

they suffering from gross cognitive impairment. Results clearly imply that an

abnormal mental status, in either the emotional and/or cogni-':::ve spheres, is

not a necessary condition for these hallucinations to oceur.
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Study 4 is a brief follow-up to Study 3. Since a previous report

(Needham et aL, 1991) found that hallucina tors endorsed more symptom

oriented items on an MMPI short-form than did non-hallucina tors. StllJ~· -1

sought to de termine if a similar pattern of results would be found upon a

more detailed re-examination of Needham et al's MMPI data. Simply put, is

it possible that a small subgroup of hallucinators could elevale the mean of

the entire hallucinating group above that of the non-hallucinating group?

Statistical analysis shows this to be the case. Like the group of Montreal-based

hallucinators, the U.s.-based hallucinators -- as a group -- did not show

psychopathology in the range that would be expected in individuals who arc

hallucinating due to a psychosis. Instead results show that differences

between hallucinators and non-hallucinators were due to a small proportion

of hallucinators with significant MMPI elevations. In Study 4, suggestions are

made to screen ail subjects for emotional distress since labeling a person as a

"Charles Bonnet hallucinator" may result in the failure to evaluate the

psychological status of a person. Unrelated, but nevertheless clinically

relevant, psychological problems could go undetected.

The final study in the thesis exarnined the performance of 15

hallucinators and 15 non-hallucinators on two visual tasks. During a

threshold estimation procedure, subjects were asked to report the detection of

faint visual stimuli presented briefly on a computer screen. During a signal

detection task, subjects were again asked to report the detection of visual

stimuli, but the presentation of the stimuli were intermixed with trials in

which no stimuli were displayed. Results from the two tasks, taken together,

show that hallucinators exhibited a more liberal criterion for reporting the

experience of the stimuli in the threshold estimation procedure.
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Intriguing and sometimes frightening to those who experience them,

unusual and puzzling to those who study them, these hallucinations have

evoked interest for over 200 years. Systematic research on Charles Bonnet

hallucinations, however, has only just begun.
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Ab= The Ch.rles Bonnet syndrome is a condilion in whieh individuaJs cxpc:rienee complc:>:
visual hallucinalions without dcmnnsttable psychopathalCllD' or disturllanee of normal con
sciousncss. An .naIysis of Ihe sixty-foW" cases dcscn'bcd in tbc litenl1lfC rcvcaIs WI the
syndrome = accur ., :my age thougll it is more common iD c1dcrly people. Reduction iD
vision, duc la pcripheral cye palholCllD' as weil as pathology within tbc braiD. is associatcd with.
the syndrome. Individual haIIucinacoty cpisodcs cm Iast {rom a {cw seconds te mest of the clay.
Episodes cao accur for pcriocls cl lime !Ugine {tOm clays 10 ycus, with the balJuc:illalions
ehanging balh in frequency :md iD complaity during Ibis lime. The halluc:il1alioos may he
triggcrcd or stoppcd br a numbet cl factors wbieh may c:zcn tbcir c:lfcet tIlrousb a petai
arousal mechanism. People. aniraaJs. buildings, and sccncry arc rcpancd mest oftcn. Tb....
im.ges m.y .pp..r slali... moving in the visnaI field.. or animalcd. Emoûonal rcaction te the
hallucin.lions m.y he posilive or ncgaûvc. ScYctaJ theorics have bccn pcoposcd to accounl for
Ihe hallucinalions. This papcr bisJIIisbts tbc SCDSOty dcprivaûOD framcwork. with panicular
cmph.sis on the .etivilY in the visuaI system afacr SCDSOty loss that produccs patterns of norve
impulses lhat. in lum. give risc to visuaI cxpcriCllCC.

1 Introduction
Visual hallucinations arc usually associatcd with psychiatric disorders, drug ingestion.
or melabolic and endocrine disorders (Asaad and Shapiro 1986). They may also
occur in associalion with epilepsy. tumours., or other pathology in several brain arcas.
and during electrical stimulation o{ saue:turcs suc:h as the amygdaJa (Gloor et al 1982)
and Ihe lemporal c:ortex (Penfield and Peret 1963). Howe:ver. haDuc:inations may also
occur in Ihe absence of any known brain pathology or psyc:hopathology. There is a
gro\\;ng body of Iiterature whic:h indicates that the loss of visuaJ input to the brain as
a resull oC pathology of the cye c:an he a suffic:ient cause of visuaJ hallucinations. This
paper ex:lmines visual hallucinations thal oc:c:ur in the absence of any known c:ognitive
or emolional impairment. We propose that thcy rcprcsent a visuaJ analogue of the
phanlom Iimb phenomenon-that is. experienc:e generated by brain ac:tivity in the
absence ofscnsory input.

2 The Owles Bonnet syndrome
ln 1769 Charles Boonet rcported that bis grandfather, Charles Lu1\in, experienc:ed
well-formed visual hallucinations in the absenc:e of any known psyc:hopathology or
c:ogniuve impairment. The ruu acc:ount c:an he found in Boonet's E=i~ SUT

les Facultés d~ D\me (1769) and is rcviewed by F1uomoy (1902), and by de Morsier
(1967). Brief1y. Monsieur Lullin, al the age of 89 (e1CYCl1 years aftc:r e3tar.1et st.:rgery).
began to sec astonishing images of lIlCI1, women, carriages, and buildings. The figures
appcared in movement: approaching, rec:cding, btcoming Iarger or smaDer. disappearing
then reappearin!.- Buildings would rise iil. front of bis cyes, showing their exterior
c:onstruc:tion. Tapestries in bis apartment would change and become those of a "richer
taste". At other limes the tapestries would he c:overed iD paintings of scenic
views. These visuaJ images appeaml with bis full knowledge thal' they were not
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aetUally physicallY present. Sïnce Bonnet's initial description of the pbenomenon•
numerous simi1ar case reports have appcarcd.

The charactcristies describcd by Ernest Naville (de Morsier 1967) have become
establisbcd as the core fcaNres of the Charles Bonnet syndrome. Tbcsc visual
cxpcrienccs (i) oceur while the pcrson is in a state of clcar coDSCÏousncss and do nol
dcccive the subjcct, (ü) cocxist with normal perception. (iii) arc cxclusivcly visual (the
hallucinations do nol malte any noise). (iv) are nol accompanicd by any bizarre
sensations, (v) come and go without the persan knowing why. (vi) arc not disucssing
but ratber are intercsting. and finally (vü) disappcar when the eyes are closcd.
An important fcarurc that should he addcd to Ibis list is that the hallucinations are
almost always associalcd with some form of rcducrion in vision.

We here analyzc sixty-four cases from various journal articles (sec table 1). The
majoriry of ü.csc cases cxhibitcd some type of pathology of the eye or of the visual
projection syslem from the retina up to the concx. Many of thcsc cases had cerebral
infarctions or tumours involving the visual system. Howevcr. none of them showcd
any significanl cognitive or emotional· impaimlent. That is, the fcaNre that bcst
characterizes thcsc patients is that they had visual hallucinations in the context of
rcduccd vision. Cases wcrc not inc1udcd when the patient had obvious c10uding of
consciousncss, dementia, or psychiatrie îllncss. Only patients who had well·formed
visual hallucinations in the context ofrcduccd vision wcrc i:Icludcd in the analysis.

Table 1. List of rcferenccs IJld the cases from cach that were usee! in the aaa1ysis.

ReferCDces Case(s) References Casc(s)

Mair and Kcshavan (1988) 1 Lance (1976) 3, S-13
Alroe md Mc1ntyre (1983) 1.2,3 Levine (1980) 1. 2
Banlel (l9S1) 1 MeNamara et li! (1982) 1
Beasœ md ReMi. (1989) 1 de Monier (1967) MrLul1in
Berrias aDd Brook (1982) 2 Olbrich et li! (1987) I-S
Domas-Mora et li! (1982) 1.2 Patel et li! (1987) 1
Fcinbcrg aDd Ropcsù (1989) 1 FodoD etll! (1989) 46
Flynn (1962) 1 Raschb md SchJascr (1982) 1
Gold md Robins (1989) C. D. F Roscabaum et li! (1987) 1.2
Hart (1967) 1.2 Wcinberser md Grant (1940) 7-10,16
Kolme1 (l98S) 1-16 While (1980) 1.2,3

3 Prope11les of the ha11uc1IIatIons
3.1 Conzenz
Hallucinations of the Charles Bonnet syndrome arc usually colourful. well·formed
images that arc detailcd and sharply in focus even when they appcar at a distance.
The variery of objects secn by differcnt people is unlimitcd. although the variation
secn by an individual is usually more restriclcd (Olbrich el al 1987~ Images of
people are common. ln a review of forry-six cases. Podoll et al (1989) found that 83%
reportcd seeing images of people. Usual1y thcsc figures arc in propcr proportions,
although distoncd human figures arc sometimes scen. Lance (1976) descn"bcs a
60-year-old woman who saw two people with "big hcads and discolourcd brown skin
with black spots". lsolatcd body parts such as hcads (Olbrich et al 1987. cases 4
and S) or bands (KôlmclI98S. case 3; Lance 1976.case 6) arc infrcqucnt.

Other objects frcqucntly sccn arc animaIs such as dogs, cats, birds, and horses.
Podoll et al (1989) found that SO% of people report hallucinations of animaIs Not ail
the animais wcrc common. Lance (1976) reports the case of a women who saw tiny
giraffes and hippopotamuscs. Final1y, plants, Iandscapcs. and inanimate objects such
as fumiture and buildings malte up the rcmainder of the objects frcqucntly sccn.
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This summary of images does DOl do justice tO the elaborale and sometimes
unusual Content of lhe hallucinalioas in some people. Hallucinators report experi
ences such as haYing -a brightly c:oloored circus troupe burst (hrough the window·
(White 1980). or seeing -an old fasltioned charabanc made of wire netting with men
wearing mushroom hats sitting on il· (Sartlet 1951). Flynn (1962) reports on a 72-year
old woman who would see large chickens wearing ~hoes. Ullipulian-sized figures May
somelimes appear. often 10 the delight ofthe hallucinator(Damas-Mora et al 1982).

3.2 Movemel'.l
Descriptions of the hallucinated images lend themselyes to categorization by type of
moyement. Images during the hallucinatory experience can be static. moying. or
dynamic. Static hallucinations are those in which an image will simply appear in a
person's visual field and remain fixed in that position. A moving hallucination is one
in which the image moYes within a person's visual field yet the image itself is not
animated. Dynamic hallucinations are those in which the hallucinatory image is ani
mated. The cases. where possible......e categorized on the basis of these types of
moyement, If. within a case. more tb:m one type of moyement was present. the case
was classified according to the example that described the greatest degree of moYe
ment (eg a case describing bath stalÎC images and moving images would be catego
rized as 'moying'). Thus. of the fony-eight categorizable cases. sixteen were statÎC.
sixteen were moying. and sixteen wen:: dynamic. Cases within each of these groups do
not appear to be associated with any single type of pathology which might be
implicated in causing the reduction in vision. For any giyen category of moyement.
various implicated pathologies were found.

When dynamic hallucinations do accur. the action performed by the figure is often
stereotyped. but not exclusiyely 50, As Lance (1976) noles with regard to his cases.
the moyements did not tell any story, Quite often the figures. when animated. are
simply walking or head-nodding (l.aDCe 1976). trying on clothes (Rosenbaum et al
1987). or marching in procession (Feinberg and Rapcsak 1989). Kolme1 (1985)
suggests that the hallucinations whicb MOye May inyolve "stimulation of [a brainj area
in wbich movement is codified".

3.3 Re/alionship 10 memol)/
The relationship beIWeen these visua1 images and an individual's memory remains
unclear. Are the hallucinations a simple 'playback' of memory traces or are they new
experiences? Our review revealed cases in which patients could remember the hallu
cinated object from past experience (IWO cases). cases in wbich the hallucinated object
was not at ail familiar to the patient (live cases). as weil as cases in which some of the
hallucinated objects were familiar and others were nOl (five cases) (see table 2).
Interpretation of this information is difficult, Although remembering a hallucinated
object from experience suggests that some of the hallucinations are simply a playback.
failure to remember a ha1lucioated object from experience does necessarily indicate
!hat they are 'newly created', Qiven tbat the average age of tbe patients is 66.3 years
(witb some patients as old as 89). it is possible that an isolated memory of an object.
if triggered. May not be recognized as having been previously experienced. This.
however. becomes increasingly unlikely in cases in which the hallucinating individual
is young. ln fact. as cao be seen from table 2. there were IWO cases in which the
hallucinated object was not familiar even though the patients were in their carly
[WenlÎes, It is aiso unlikely that the ballucinatcd objects represent an averaged
combination of prior memories of an object-!hat is. a prototype. The hallucinated
object May be very specific as in the case (Olbrich et al 1987) of a 69-year-old
woman who ballucinated a dachsbund.
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Table 1. List of cases and ages of the patients in .....hich il was possible 10 c1assify the hallucinations
on the buis of familiarity to the individuaJ.

Reference Case Familiarity Age

Adair and Keshavan (1988) 1 familiar 85
Alrce and Mclntyre (1983) 1 mixcd 75
Bartle< (J 95 1) 1 mixcd 84
Benson and Rennie (1989) 1 not familiar 64
Lance (1976) 9 mixed 62
Lance (1976) 10 mixe<! 65
Podoll et al (1989) 46 nol familiar 71
Rosenbaum et al (1987) 2 mixed 66
Weinberger and Grant (1940) 7 not familiar 23
Weinberger and Grant (1940) 9 fami1iar 17
Wcinberger and Grant (1940) 10 nol familiar 20
Weinberger and Grant (1940) 16 not familiar 59

3.4 Inlurzerion with the h4Iluciruuions
Occasionally, hallucinators report !hat the hallucinations (usually people) may rcact to
activities being performed by the hallucinators. For example, Flynn's (1962) subject
reported lhal the hallucinaled people eovered thdr faces when she was using the
oNaShroom. There are a few reports of the subjeet louching, moving, or otherwise
inleracling wilh lheir hallucinations. Alrce and McIntyre (1983) document a case in
which a 75-year-old woman, in clear eonsciousness and showing no evidence of
menlai delerioralion. threalened her haIIucinated figure of a man. to which he
responded by exposing a $Word hidden in bis coat.

3.5 EmotioMI _crion
Il seems surprising thal people's emotional reactions 10 the suddenly appearing, well
formed hallucinations are described as pleasant or positive in nature. Yet beginning
with Bonnet's initial description of bis grandfather's case, this type of emotional
reaction is predominant. Dantas-Mora et al (1982) state that the most frequent reac:
lion tO lhe hallucinations is one of delight. In the present review il was found !hat the
patienls were pleased by them (Adair and Keshaven 1988), expressed curiosity,
amazement, and delighl (Dantas-Mora et al 1982), found them not unpleasant (Alroe
and Mclntyre 1983), were pleasandy surprised by their presence (Patel et al 1987),
and look an amuse<! impersonal interest (Bardet 1951).

However. some people regard the hallucinations as an annoyance (Flynn 1962),
particulariy when they are present for long continuous periods of rime (Damas-Mora
et al 1982). Berrios and Brooks (1982) present a case of a man whose hallucinations
look .the fOrtn of men with ugly faces. The man took ·suong obj~tion 10 their
presence _ and on one occasion. nied to strangle or.e of them". Oth~ however, are
simply distressed by the visual images (McNamara et al 1982; Rasc:hka and Schlager
1982). Some people report mixed emotions. finding some images beautiful and
pleasing, whUe others are threatening and frightening (Levine 1980).

3.6 The effeets of drugs on lhe halluciMtions
The administration of drugs 10 abolish the hallucinations is occasionally reported.
Most anempts were unsuccessful. White (1980, case 1) found !hat phenothiazines had
no effect, and Alroe and McIntyre (1983) report no effeet with an anxiolyic. Never
the1ess. a few positive results have been reported. Hart (1967) successfully abolished
a patient's hallucinations with eortieosteroid therapy, and Lance (1976) also reports
that antieonvulsant medication reduced or abolished the hallucinations iD IWO of the
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cases examined here. The only case reponed in which the hallucinations were
purposely exacerbated by drugs is Banlefs (1951) patient. whose hallucinations were
enhanced by sodium amytal. mescaline. or alcohol.

3.7 Hallucination /atera/i:ation
ln seventeen cases it was possible to c1assify the hallucinations according to the field
of vision. They appeared in the Jeft visuaJ field in six cases. in the right visual field in
six. and in both visual fields in three cases. In addition. two cases were found in
which the hallucinations only appeared in one eye-the left eye in one case and the
right eye in the other (cf Alroe and Mclntyre 1983). In ail cases the field(s) of vision
in whieh the hallucinations were seen corresponded 10 the side(s) in which the
pathology was present. lt was also found that ail those cases in whom hallucinations
were lateralized had pathoJogy within the brain. Conversely, the three cases in whom
the hallucinations occurred in both visual fields. had eye pathology.

4 Dernogntphic ra.:tors
4.1 Incidenu
Although most papers on the Charles Bonnet syndrome are individual case reports.
there are a few studies on the frequency of occurrence. Kolmel (1985) found thal
sixteen out of one hundred and rwentypatients with hemionopia (13.3%) had complex
visual hallucinations. Olbrich et al (1987) found five out of forty-three patients with
bilaleral eye-disease (11.6%) could be c1assified as cases of the Charles Bonnel
syndrome. Fitzgerald (1970, 1971) followed a group of sixty-six rec:ently blind adults.
of whom 24% had ·continuous waking visual experiences" which included visual
disesthesiae. described as "changing. fiashing. or kaleidoscope effects", and 10% were
reported to experience "visual hallucinations". It is unclear whether these subjecls
met the criteria for lhe Charles Bonnet syndrome. Recenlly, Needham and Taylor
(1990) reponed that 30.6% of a 53l!!ple of one hundred and twenty-four blinded
velerans acknowledged experiencing complex hallucinations. From this small amount
of information. it appears lhat the incidence is anywhere from 10%-30% in pcople
with deficits in vision. In reviews. such as those of Podoll et al (1989) and of Olbrich
et al (1987). it is stated that the incidence may be considerably higher beeause
patients may be reluctant 10 talk about these experiences for fear of being labelled as
emotionally disturbed.

4.2 Su disrribUlÎon
Information on the gender distribution of the syndrome is equivocal. A review by
Damas-Mora et al (1982) cites Trillot and Carlet-Soulages (1937) as reporting that
the syndrome occurs almost exclusively in females. However, Damas-Mora el al
(1982) also cite de Mosier's (1967) and Patty's (1937)findings which indicate that
males outnumber females. Further, in the current review by Podoll et al (1989) a female
to male ratio of 1.1 was found which suggests that the syndrome is almost equally
distributed between males and females. The discrepancies among findings may be
due to the small number of cases seen by earlier investigators [for example, de Mosier's
(1967) review was based on eighteen cases. whereas the review by Podoll el al (1989)
was based on forty-six cases]. The present review of sixty-four cases found thal males
were significantly outnumbered by females at a ratio of 1.7 (X' - 4.00, P < 0.05).

4.3 .4&e diSlriblllioll
It is generally believed that well-formed visual hallucinalions of the type seen in the
Charles Bonnet syndrome occur oniy in elderly individuals, 50 that age has almosl
come to be part of the definition of the syndrome. While the majority of cases
reviewed here involve subjects over the age of 60, figure 1 shows that these types of
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hallucinations can occur in a substantially younger population: almost 20% of the
cases were under the age of 60 years. The average age of the patients reviewed here
was 66.3 years. and the aged ranged from IOta 89 years. The nature of the
pathology !hat contributes ta the reduction in vision appears to be a factor in
determining at what age the hallucinations occur. Il appears !hat individuals who have
had brain tumours may experience the hallucinations at a relatively young age
(cf Weinberger and Grant 1940). Ca13raclS appear to be largely involved in those
cases in which the patienlS are elderly.
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FipJre 1. Age distribulion of the~ amIysed.

4.4 Ethnic and culrural background
Information on the ethnie background of the cases is almost nODexÎStent. This
variable may potentially be relevant. given that sorne culrures perceive "visions' as an
accepted pan of their cultural milieu.

5 Initialing l'actors
5.1 Reduction of llÎSion
Visual hallucinations of the type seen in the Charles Bonnet syndrome are associated.
almost without exception. with sorne type of reduction' in vision. In sorne cases this
reduction in vision may rake the form of a hemianopsia, with normal visual acuity in
the spared visual field. while in other cases visual acuity is impaired. The degree of
1055 in visual acuity ranges From slight reduction to total blindness (see figure 2).
Interestingly. there are a few cases in which the formed visual hallucinations Occur
despite complete blindness. Flynn (1962) documents a case in which a 72-year-old
woman experienced hallucinations of "various inanimate abjects. such as figured
wallpaper. tapestries. trees. and prelty dresses" for seven and a half y...rs after
becoming blind owing to glaucoma. ln addition. Weinberger and Grant (19401
present a case (their case 16) of a 59-year-old man who beeame blind following the
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(HW~ finger COUDI (Fel. ligbl perceptioo 1lJ'~ blind (B~ normal INl. lIIId DOl applicable (NA).
Nole lbal cases clusffied as 'lIormal' are thase in which visuaI acuity is Ilot reduc:ed. althougb
some form of reduc:tiOIl in visioll is present (ie a hemianopia)••
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excision of a tumour near the left optic nerve. Simple image< appeared initiallv and
evolved dunng the nexl few days into more delailed formed images of lands~ape'.
buildings. and people.

A wide range of disorders are implicated in causing Ihe reduction in vision i , ..
figure 3). In the sixly-four cases under sludy. 93.8% specified a disorder. The most
frequenl cause cited was cerebral infarction (31.6%). Other disorders involvin~ lhe
brain make up an additional 21.6%. including tumours (13.3%). cranial ari;'rili,
(3.3%). haemorrhages (3.3%). and viral encephalitis (1.;%). As can he seen in tahle 3.
mosl of lhe brain disorders involve areas associated with visual processing. Penpherai
eye palhology was implicated in twenty-one cases (35.0%). with cataracts comprising
lhe largesl portion (lhirteen) of these cases. The remaining 11.7% of the cases
specified more Ihan one of Ihe cale>:ones lisled in fi~ure 3.

Unfortunalely. Ihere is no info~alion on Ihe degree of visual impairmenl presenl
al Ihe lime of Ihe appearance of hallucinalions. When lhe visual images anse during a
progressive eye disease. there is oflen a varying lenglh of lime belween Ihe palients'
first hallucinalory expenence and their reporting of the expenence 10 a heallh
professiona!. Ounng Ihe inlervening lime. vision may have decreased subslanlially or
only slightly. When Ihe hallucinations anse in the context of a sudden decrease in
vision. such as in the case of a cerebral infarction. the amount of visual loss at Ihe
time of the onset may be delermined more readily.

~o-.::::--- ...,
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F"agure 3~ Frequency of the pathologi~ implicated in cau~ing the reduction in vision. The
pathologies implïc:n..-d wc"e infarction (1). cataract {Cl. lumour{Tl. multiple (Ml. macular
degeneration (MO 1. glaucoma \G l~ cranial arteritis teAI. ha.:morrhagc: iHJ. comc:al scarring (CS 1.
viral .:nccphaliti~ 1VElo and diabctic rctinopathy (DR).

5.2 Triggcrs and stoppers
Although hallucinations generally accur in Ihe contexl of visual reduction. Iittle is
known about why. or under what conditions. individual episodes are Inggered. For
sorne people. a low level of iIIuminalion is needed to tngger the hallucinalions ieg
Raschka and Schlager 19H2; Rosenbaum el al 19H7). Levine (I9l!0) suggests that
they may take place under conditions of general sensory reduction such a, when -sitting
in a chair with no radio or lelevision on. or just before reliring for the evening-.

Low-Ievel illumination is nol always necessary; White (19HO) presenls IWO cases in
which the hallucinalions w~re triggered by light. Other authors have reported Iha: Ihe
hallucinations may appear when the palient is fatigued (Olbrich et al 1987. case j f
However. they may also occur when Ihe person goes to bed but cannot sleep (Olbrich
et a\ 1987. case 3; Raschka and Schlager 1982). Intereslingly. Lance (1976) presenls
a case (his case 12) in which a 73-year-old womall's hallucinations inilially happened
at times when she was wide awak. but subsequently occurred when she was drowsy.
Kolmel (1985) describes a person whose hallucinations. afler abating. would reappear
in stressful situations. Lance (1976. case 9) describes a 62-year-old woman who
experienced hallucinations. which were subsiding in frequency. when she received
stimulation of the nonvisual senses such as the smell of food or Ihe sound of a siren•
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Once lhe hallucinalory episode has hegun. the procession of visual images may
disappear without apparent cause. or allernatively. after sorne action performed by
tbe ha11ucinalor. Closing the eyes will. for SOrne individuals. stOP the images (eg
BanletI951). ;;::! !:.-r others.this action bas no effect (eg Weinherger and Grant 19..0.
case 10). Movement .,f the eye ilSe1f has been reponed to abolish the hallucinations.

Table 3. '=~"!~ with dt:.:umented brain pathology.

Reference Case Neurological findings

•

Benson and Rennie
(1989)

Feinberg and
Rapesak (1989)

Hart (1967) 1
Hart (1967) 2
Kolmel (1985) 1
Kolmcl (1985) 2
Kolmel (1985) 3
Kolmel (1985) 4
Ko!mel (1985) 5
Kolmel (1985) 6
Ko1me111985) 7
Kolmel (1985) 8
Kolmel (1985) 9
Kolmel (1985) 10
Kolmel (1985) 11
Kolmel (1985) 12
Kolmel (19851 13
Kolmel (1985) 1..
Kolme111985) 15
Kolmel (1985) 16
unoc (1976) 3

Lance (1976) 5
Lance (19761 6
Lance il976) 7
La.ee (19761 8
Lance (1976) 9
Lance 119761 10
Lance \ 1976: 11
La.ocI1976) 12
Lance (1976) 13
MeNamara et al 1

(1982)

Weinberger and 7
Grant (1940)

Weinberger and 8
Grant (1940)

Weinberger and 9
Grant (940)

Weinberger and 10
Granl (1940)

Weinberger and 16
Granl (1940)

no ncurological symptoms other than phOlOpsias; very localizcd
infarction of the media! aspect of the Idt occipital lobe
c:pisodc of vertigo
CT and MRI; increascd 1'2 signal in lhe risht dorsomcdial
thalamus. bilatcral deep white mauer. and third ventriclc:
no abnonnality in cerebral pedunclcs or midbrain
cranial artcritis
cracial ancritis
occipital infarerian
occipital infarction
occipital/parietal imaretion
occipital/parietal infarction
occipital/other Înfaretion
occipital/parietal Îafaretion
'lXcipitaVtemporal infaretion
occipital infaretion
occipital/parietal/temporal infarClion
occipital/tcmporal infarction
occipitaVother infarction
occipital infarction
occipital/tcmporal infaretion
occipital/temporal infaretion
occipitaVparietal infaretion
occipital infarction
EEG showed bilaterat slow activity which was maximal over the
Icft ncmisphere: brain scan and 3I1giogram wcrc normal: viral
oncephaliùs
Icft calcarine infarction
left occipital infarction
right occipital infarction {vertebrobasilar insufficiency}
ri8ht parietal in!arClion
right occipital infarction (vertebrobasilar insufficiency)
right occipital infarction
right occipito - parietal infarction
rishl occipital infarclion
loft thon rishl occipital infarclion (vertebrobasilar insuffieiencyl
panhypopilUitarism:
large supraseUar onhanein8 lesion;
EEG showcd generalizcd delta slowing and no evidence
of paroxysmal acùvity
tumour under the optic chiasm extending betwten the arms of
the optic nerves
lumour lying behind and strelching lhe loft opùc nerve

tumour beneath the right optâc nerve

tumour on the posterior cd8e of the opùc cbiasm

tumour by the Icft opùc nerve.
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Benson and Rennie (1989) slate that "the images disappeared with saeeades but were
unaffeeted by smooth pursuit movements·. This phenomenon was also seen in ail of
Kolmel's (1985) patients. Similarly. Kolmel documents a case (his case 4) in which
fixation on the hallucinated image c:aused its disappearance; this was also seen in
Weinberger and Gran!'s (1940) case 10. Hallucinations have been reported to dis
appear when the individual attempts to approach them (Palel et al 1987; Rosenbaum
et al 1987). and Lance (1976) documents that a hallucination of a "Chinese lad"
disappeared when the patienttried to speak to it.

Il is evident that there are a limited number of factors which may trigger or Stop
the hallucinations. lt is unknown whether these reports of isolaled cases represent a
more general phenomenon. However. these variables clearly need to be investigated
systematically since they are of theoretical importanee and. potentially. of importance
in clinical management of the hallucinations.

5.3 Temporal faclors
Temporal factors can be classified into variables that can be examined within a single
hallucinatory episode and variables !hat can be studied across episodes.

5.3.1 Episodic faclors. Specific variables included under the heading of episodic
factors include duration of each hallucinatory episode and the time of day when they
oceur. Information on the duration of episodes is inconsistent. McNamara et al
(1982) state that individuals "experience them continuously rather !han episodically"
and Gold and Rabins (1982) state that "the visions tend to be prolonged if not
continuous". However. Damas-Mora et al (1982) in their review report that the
hallucinations can be episodic. periodic. or almost continuai. which draws attention to
the transitory nature of some hallucinations. Some hallucinations may last for a few
seconds (Benson and Rennie 1989). about one minute (Bartlet 1951; Rosenbaum et al
1987). or up to several minutes (Olbrich et al 1987). while other hallucinatory
episodes last a good part of the day IMcNamara et al 1982; Weinberger and Grant
1940. case 16).

The time of day when lhe hallucinations appear varies among cases. For some
individuals. the hallucinations appear at any time of day. while for others they tend to
occur at night.

5.3.2 Changes as a funclion of rime. For some people. the visual hallucinations
comprise only a few isolated episodes. while others report many episodes over a
period of years. Kolmel's (1985) study of a group of sixteen patients found that the
hallucinations were experieneed for an average of 11.5 days. ranging from 1 to
45 days. Much longer periods of time have been documented. Damas-Mora ct al
(1982) provide a case (their case 1) of an elderly man who reported visions for a
period of 4 - 5 years. Similarly. case 5 of Olbrich ct al (1987). a 69-year-old woman.
had a history of hallucinations lasting 5 years. Notably. these hallucinations can
Ï1icrease or decrease in frequency over the period during which they are experienced.
These changes may be assoeiated with progressive visual 1055 (White 1980). For
example_ Rosenbaum et al (1987) describe a 66-year-old man who hallucinated during
progressive macular degeneration. The hallucinations initially increased in frequency.
and later decreased in frequency (::nd finaily ceased) when his condition worsened.

Hallucinations can also vary in complexity during the period in which they are
experienced. They can be initially experienced as fully formed images. as in the case
of an 83-year-old man who reported !hat flying birds. dogs. and military marching
men appeared one aftemoon at bis bedside (Feinberg and Rapc:sak 1989). Altema
tively. the hallucinations may progress from simple to complex. Weinberger and
Grant (1940) describe a 59-year-old man who became blind owing to a tumour
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impinging on the left opric nerve. Following craniotomy and tumour removal. the
patient remained blind. Shortly thereaher. the man hegan to experience simple visual
images ,uch as -slars shining in the sky-. and "c1ouds moving before his eyes". Later.
l,he hallucinations became much more complex. Landscape5. buildings. people. and
animais ·passed hefore him in panoramic procession". Less frequently. the hallucina
tions regress from complex ln simple as tbey gradually disappear. For example. Lance
(1976) reporrs a case of a 72-year-old man who. following a right occipito-parietal
infarction. began tO experience "purple kidney-shaped blobs" noating in front of his
eyes. Later. fully formed animais were seen. including dogs. goats. and birds. Lance
continues. "the formed visions persisted during his waking hours for about one month
when they regressed in form to the purple blobs he had noticed first".

6 Etiological mechanisms and theoreticaJ implications
ln this section. theories on the etiology of the Charles Bonnet syndrome will be
reviewed and discussed. One of the earliest peripheral theories [Hoppe (1887) as
cited by Klüver (1942)] suggested that some hallucinatory phenomena arise from the
claboralion of rudimentary images provided by the eye itself. Horowitz. in 1964.
reconsidered this idea by using drawings and descriptions of hallucinations from a
variety of sources. He noled that the drawings and descriptions tended to he simitar.
and in mosl cases. reducible to simple forros such as wavy lines. moving sets of dots.
radiating lines. etc. The actual stinluli for these experiences. he proposed. are the
retinal ganglionic network and elements composing the eyeball itse1f (blond vessels.
Ihe optic disc. layers of rods and cones. 'fIoaters' in the vitreous humour). Furrher.
Horowitz contends that these simple images are always present but "under conditions
of an increased need to see-. a facilitation or loss of inhibition could result in these
images being transmiued tO highcr centres in the brain. where they are elaborated and
cxperienced. .

While this 'entopic theory' may be applicable to other types of hallucinations. it
does not appear 10 he relevant to the Charles Bonnet syndrome. Firsr. the sharp.
well-formed and detaited nature of the hallucinations are mueh more eomplex than
simplc lines. spirais. and moving sets of dots. Il does not scem plausible. even if it is
postulatcd that a psyehological mechanism were to elaborate Ihese rudimentary
images. that the visual hallucinations in the Charles Bonnet syndrome are derived
from elements within the eye. Second. ibis theory scems to require that the halluci
nator bc in a lighted environment in order to he able to use that light in the formation
of the images. The fact that the hallucinations may occur in situations of reduced
lighling. together with Ihe fact that tolally blind people have these hallucinations.
presents difficuhies for this theory.

Flynn (191)2) has proposed an explanation purely at the psychological level. In the
psychoanalytie tradition. he suggests that conditions of sensory deprivation (such as a
reduction of vision) lead to -feelings of depersonalization and regressive disturbances
in Ihinking". Accordingly. the patient. ha\;ng withdrawn affective investment from
e.~emal objects. creates a substitute reality through regressive wish fulfillment (Flynn
1962). Fitzgerald (1970. 1971) has similarly focused on the "psychic distress" of
subjects in his studies on recently blind adulrs. He regards continuing visual experi
enees such as davdreams. dreams. and visual hallucinations as a denial of the loss of
sight. This view' has not gone unchallenge<!. An empirical study by Needham and
Taylor (1990) found that hallucinating blind subjects did not have severe psychologi
cal impairmenr. though they did experience more emotional distress !han nonhal1uci
nating blind subjects. They emphasize !hat the visual hallucinations are not indicative
of psychopathology but are benign in nature. The present review supports this view.



The CharleS Bennet syndrome: 'p!\antcm VIS",,1 _s' 819

•

•

15

Severe psychopathology was not documented in any of the cases reviewed (sec
table 4).

Furthermore. the Charles Bonnet syndrome <Iiffers from Anton's syndrome in
which blind patients deny the 10ss of thoir sight and frequently experience disorienta
tion together with allentional and memory deficits (Hecaen and Alben 1978), ln con
ttast. individuals with Charles Bonnet syndrome represent clinical cases in which
there are known pathologies of the visual system without impairment of other mental
abilities.

Another author. Fischer (1969). proposes that a high ratio of sensory input to
motor output is imponant in the fonnation of hallucinations. or more preeisely, that
this ratio defines the state in which hallucinations appear. Fischer gamers evidence
from drug-induced hallucinatory states as weil as from REM sleep to suppon his
claim that hallucinations are a panicular type of perception that is not consensually
verifiable to ourselves (or to others) througb voluntary motor behaviour. In not being
able to verity the perception of what Fischer caUs the 'substructure' of an object.
through voluntary motor behaviour. an abject may appear reaI-that is. appear as
a hallucination. Fischer's hypothesis to aceount for hallucinations in general is con
sistent with some of the data. If a high ratio of sensory input to motor output is cru
cial for the appearance of hallucinations. deereasing this ratio, through some type of
action {increasing motor output}. should stop the hallucinations. Fischer (1969) himself
repons that hallucinating schizophrenies tnay rid themselves of their hallucinations by
making noises themselves, As to the hallucinations of the Charles Bonnet syndrome.
it bas been previously noted that various types of movement. including eyelid e\osure.
ocular movement. as weil as body movement tnay stop the hallucinations.

Hugblings Jackson's carly work On epilepsy, as weil as tbe brain stimulation studies
performed by Penfield. have led investigators to discuss another theoretical possibil
ity: that the hallucinations secn in the Charles Bonnet syndrome may be caused by a
focal irritive centre within the brain (cl Berrios and Brook 1982; Raschka and
Schlager 1982; Rosenbaum et al 1987), In a review of their stimulation studies
conducted on patients with temporal-lobe epilepsy, Penfield and Perot (1963)
reponed that seizure activity, as weil as stimulation of the temporal lobes, would in
some cases lead to complex. well-formed visual hallucinations. Further, Penfield and
Perot note that it is not uncommon for epileptic patients tO "have an abortive allack
that may consist of the experiential hallucination alone·. rather than the seizures
being accompanied by usual epigastric sensations or by other abnormal sensations,
While this hypothesis appears to have sorne merit. failure to pinpoint an irritive focus,
or any abnormal electrical brain activity for that malter. presents a challenge to this
view. Bardet (1951) describes a man who maintained a normal EEG while experienc
ing hallucinations of faces and people. Other investigators have also noted normal
EEGs in their patients who hallucinateli. although it is unclear if the normal EEG was
maintained while !bey were actua1ly experïencing the visual itnages [for examples see
Flynn (1962); Patel (1987); Rosenbaum etai (1987); and White (1980)J. Of course
the possibility still exists that the abnorma1 irritive focus is highly loca1ized and is
therefore masked by other brain activity, Even though a large arca of brain tissue is
presumably tequired for a complex ïntegrated hallucination {ie one that involves
bodiIy sensations. feelings of fatniliarity. distinct emotions. as weil as the visual
component}, the ietal hypothesis tnay still be tenable if it is assumed that the largely
visual nature of the Charles Bonnet hallucinations may be triggered by a very small
focus.

ln contras! to the 'irritive' hypothesis_hich holds that a distinetlocus initiales the
hallucinations-it bas aIso been suggested !hat the hallucinations are the experiential
sequeiae of a funetional lack of visual input to the brain. Perhaps the most widely
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Adair and Kcshavan
(\988lill

Alro~ and Mclntvrc
119831111 .

Aime: and Mc1ntyrc
(\983)[21

Alroe and Mclntyre:
(1983) [31

Banlel (\951)[11

Berrios and Brook
(1982) [21

Damas-Mora el al
(19821111

Damas-Mora ct 31
(191121121

FI~nn (19621111

Gold and Rabins
(\989)[Cl

Gold and Rabins
! 1989)[DI

Gold and Rabins
(19891[1'1

Levine <1980) III

Levine \1980)[21

de Morsier (1967)
[Mr LuUinl

Olbrich el al
(1987) III

no previous contact with a
psychiatrisl: cognitive functioning
remarkablv intact
no abno~3litics on psycholC'lgicaJ
testing: was 13king oxazapam:
conscious and oricnted: no signs
of cimet :lcutc: confusion or
dcmentia
C'lcarly conscious and no signsof
dcmentia
no previous psychiauic trcalment:
mild chronic :mxicty: was laking
oX3Z3pam: c1early conscious and
no signs of dcmCDtia
no mood change or memory
impairmcnt: without mental
dClcriOfalion

sorne memory failure

rnildly euphorie and spoke
quiekl~: weU orienlcd for lime.
plaee. and person: memory for
reccnl past and remote past was
line
no signs of psychotic or affective
disorden: no !'igns of inlel1eclual
deteriOfalion
delieil in abslrael Ihinking

nol applicable

nol applicable

nol applicable

no common defeclS noled in
organic mental ~ndrome
orienled to lime. place and
persan: aDSWers 10 questions were
peninenl and reasonable
no abnorma1ities

psychialric ex:unimations revea1ed
no 3bnormaliti~

nol applicable

not applieable

nol applicable

nol applicable

EEG was almOSI arrhythmic.
showing some normal alpha
rhythm aher oye elosure; EEG
reeorded while hallueinatiag
showed no change from provious
record
aol applicable

nol applicable

nol applicable

EEG was essentially normal: no
oviden.. of CNS disease or brain
damage
normal CT or MRI sans

normal CT or MRI seans

CT or MRI sean showcd fronlal
ischemia
nol applicable

nol applicable

nol applicable

no abnormalitics in the neurologic
examination: ia EEG. runs of
bilalerai della wa... aceenlualell
QVer the frontal rcgions and tfain~

of foeal delta wa... over Ihe
antmor temporal arcas. chien~' on
Ihe Idl
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Olbrieh ct .1
(1987) (21

Olbrieh et.1
(19g7) [31

Olbrieh et.1
(1987) [41

Olbrieh et.1
(1987) 151

Patel etai (1987) [II

Podoll cl al
(l989)[~~1

Rasehka and
Schlager (1982)
[1]

Rosenbaum et al
(1987) [IJ

Rosenbaum et al
(1987) {21

White (1980) {Il

White (1980) {21

White (1980) [31

psychiatrie examinations rc:vealed
no abnormalities

psychiatrie examinations rc:vealed
no abnormalities

psye~iatric examinations rc:vealed
no abnormalities

light tO moderate impairment of
anention and concentration
delusions of being watcbcd by the
devil: clcar sensorium: attention.
concentration. memory. and
orientation were within normal
limits
mild depression

weil orientcd: appropriale affect:
normal thinking; intact cognitive
functions
no previous psychiatrie disease:
mental status was intaet; no
cognitive dysfunction
no evidence of dementia or
psychiatrie disease
nol applicable

not applicable

not applicable

no abnormalities in the neurologie
examination: in EEG. aheration in
the lower alpha range oycr the
anterior temporal rcgions. more
on ,he right
no abnormalitics in the neurologie
examination: EEG showed an
alpha rhythm of 8 cps
no abnormalities in the neurologie
examinaùon
EEG showcd an alpha rhythm of
Scps
EEG showed slowing of alph.
rhythm to 7.5 cps
normal EEG: miJd frontal atrophy

EEG was normal for agc: CT was
normal
EEG showcd synchronous slow
waves oyer the temparo-occipltal
cortex with left predominance
unremarkable CT scan and EEG

mild cercbellar alrophy: EEG was
normal
no abnormal neurologieal slgns~

skull X-rays. brain scan, and EEG
were normal: CT showed miJd
atrophic changes
skull X-rays, brain scan. and EEG
were normal
skull X-rays, brain scan, .nd EEG
were normal: CT showed
moderate cerebral .trophy

•

.. The case is shown in square brackelS.

accepted theoreûcal formulaûon in the sensory deprivation framework has heen
proposed by West (1962), Drawing on concepts from Hughlings Jackson and Evar...
West (1975) has proposed that hallucinations arc a 'releasc' of pcrceplUal traces. as a
result of the disinhibition of proccsscs normally held in check by scnsory input.
Spccifically, he proposes thJ\t input from sensory pathways maintains a mechanism
that screens out unimporiant information and scans for important information, in
addition to generally arousing the rcticular activating system (and thus supponinl1'
normal awarcncss). Normally, whcn scnsory input is dccreascd, the scanninl1' and
scrccning proccsscs arc disruptcd and awarcness is reduccd. Howcver, under some
conditions of rcduced scnsory input, arousal may be at a sufficicnt level to suppon
awarcness, but the scanning and screcoing proccss fails to inhibit pcrceptual traces. If
these relcascd pcrceptual traces arc present under conditions in which "perception
bearing circuits _ revcrberate sufficicndy~they may be rcexpcricnccd (West 1975).



While West's perceptual release thcory is a general thcory of hallucinations. Cogan
(1973) bas specifically drawn auention to ilS applicability to hallucinations of the type
seen in the Charles Bonnet syndrome. ln his view. there is a sharp distinction
heIWeen irritive hallucinations and release hallucinations. lrritive hallucinations, he
writes. are "brief. intermillent, repetitively stereotype[dl. and somelimes associated .
with other discharge activity in the motor (convulsions) or sensory (aura) systems".
whereas the release hallucinations are "relatively continuous over long periods,
variable in their pallems from time tO time. and not characteristically associated with
other motor or sensory discharges", The cases revicwed here suggest thal temporal
factors and the stereotypical nature of the hallucinations may not he the best criteria
for differentiating heIWeen these IWO types of hallucinations. Other factors discussed
by Cogan. such as the absence of aberrant sensory or motor phenomena and concom
itant visual problems. appear to he beuer criteria for distinguishing irritive hallucina
tions from release hallucinations.

Further examination of the release hypothesis suggests thal an individual's level of
arousa! may he a factor in determinïng whether released perceptual traces enter
awareness, The observations that baIIw:inations are nol constant in duration for all
people but may appear for varying lengths of time, that they MaY he triggered by
particular circumstances. and that their frequency and dlUlltion MaY change as time
passes. sUggesl that (i) released pereeptual traces do not automatically impinge upon
awareness with the cessation of visual inPl:t but must reach a certain threshold in
order 10 he experienced. and (ii) this threshold for stimuli to enter awareness may he
conccived of as increasing with time since the onse! of the hallucinations.

The relation heIWeen level of arousa! and the experience of released perceptual
traces bas been discussed by West (1962.. 1975, and Duke-Elder and Scott (1971).
Schcihel and Schcihel (1962) have suggested that the widespread connections of the
brainstem reticular formation and its function in general arousa! make it a likely
structure to bias 'intema! elaborations' selectively over incoming sensory information.
When liule or no visual input reaches the visual proc:essing centres of the brain, as
with the Charles Bonnet syndrome, it c:an he postulated that retic:ular formation
activity either enhânc:es the ac:tivity of the released perceptual traces beyond threshold
leve!. or lowers the threshold itse!f, allowing the released perceplUal traces to enter
awareness. Cases in which the hallucinations appear when the persan is in stressful
situations, and those in which nonvisual sensory stimulation, such as sounds and
smells. lriggers visual hallucinations support this view if it is assumed that the stimuli
exert their influence through an arousa! mechanism. The fact that the majority of
in:lividuals with the Charles Bonnet syndrome are not totally blind and that the
hallucinations, in some cases. c:an he triggered by bright Iight (cg White 1980) may
also he explained if il is assumed that the visual input serves to heighten arousal
rather than to convey specific infonDatiOn. It bas j)een noted that th~ hallucinations
tend 10 Stop or dec:rease in frequenc:y after a period of lime. This occurs despite
persistent reductiolÎ in vision. It MaY he useful to speculate that the role played by
the arousal level in triggerins the hallucination experience becomes smaller as time
passes. That is. arousal MaY no longer enhance the ac:tivity of the released perceptual
traces. or the threshold MaY no longer he sensitive 10 arousallevels.

Desc:riptively. the patients' baIIw:inations bear some resemblance to objects that
appear in dreams. ln the dream sute, some objects MaY he famiJiar. yet others are
nol. Additionally. the UDusual content of some of the hallucinations lend support to
West's (1962) idea that a dream-Iike proc:ess is impinging on awareness. Finally, there
are rare cases in which the hallucinator c:an interaet with a hallucinated object. From
these ideas it MaY he fruitfulto entenain the possibility that the hallucinations MaY lie

•
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anywhere on a continuum belWeen a static playback of a previous perception, and a
fiuid. spontaneous construction of a dream-like sequence within the bounds of normal
wakeful awareness.

Visual hallucinations due to the ingestion of drugs such as Iysergic acid diethyl
amide (LSD) may, at times. bear sorne resemblance to the hallucinations that OCcur in
the Charles Bonnet syndrome. Tbese hallucinations may be well-formed and may
have no basis in physical reaJity. However, on other occasions they may be less
complex. consisting of lattices, cobwebs, tunnels, etc, as noted by Klüver (1942), or
a1tematively. they may represent distortions of objects that have a physical basis.
Though Siade and Bentall (1988) conclude that the cause ofLSD hallucinations is not
known, they point tO the disrupring effcet that this drug bas on visual processing in
the lateral geniculate nucleus (Evarts 1957; Hom and McKay 1973). This effect is
consistent with the sensory deprivation framework.

Il has also bccn noted that therc is a similarity belWccn the hallucinations of the
Charles Bonnet syndrome type and phantom limb phenomcna (Banlet 1951). Both
cxpcriences arise in the context of the Iack of input from their respective sensory
domains, In the case of the phantom limb, this lack of input can be due to amputa
tion of a body pan. section of a scnsory nerve, or an anacsthetic block of the brachial
plexus or the spinal cord (Bromage and Meizack 1974; Meizack and Bromage 1973),
With visual hallucinations. the loss of input may be due to the disruption of visual
impulses anywhere a10ng the visuaJ pathways. Tbe analogy holds for more descriptive
phenomena: both phenomena appear to have a rather iIl-c1efined set of manipulations
that may trigger or stop the cxpcrience. and both can bave simiIar temporal parame
ters (ie the cxperiences tend to decrcasc in frequency arter a period of time and may
rcappear arter periods ofabsence).

Recently Melzack (1989) bas proposcd a new coneeptuaJ framework to explain
pbantom limb phenomena. He notes that pbantoms occur in virtually ail cases in
which somatoscnsory impulses are blockcd, and that the phantom does not appear to
be generated by peripheral nerve fibres. His theory proposed that nerve-impulse
patterns f10wing through widely distn"buted neural netWorks in the brain-the 'neuro
marrix' that he bypothesizes to be the substrate for somatic cxpcrience-produce the
phantom experience (Melzack 1989. 1990), 'Experience' is not evoked by 'stimulation'
according to this idea. but is generated by the brain.

Similarly, it is bypothesized that the complex visual experiences of the Charles
Bonnet syndrome are generated by neural-impulse patterns. originating in those brain
areas subserving vision, These patterns of neural impulses may be initialed by
nonspecific input of the ascending reticular formation, activity of intact visual recep
tors, or hyperactivity of cells centralto damaged visual areas, This theory emphasizes
the inherent capacity of the brain to generate, or constuct, meaningful experience
without direct correspondence to scnsory stimuli. ln addition. it countets the '",e..
that a single locus is responsible for the haIluCÎR3tory cxpcriences.

In this review it is sbown that the Charles Bonnet syndrome is an extremely
complex cxpcriential phenomenon. The use of one theoretical framework rather than
another must be bascd on ilS ability to account for the diversity of descriptive
information. We propose that the recently developed neuromatrix theory is a useful
framework. While allowing for comparisons belWccn Charles Bonnet syndrome hallu
cinations and pbantom limb pbenomena. it is also flexible enough to suppon specific
hypotheses such as the role of an arousal mechanism in hallucination formation. This
hypothesis rejects the expianation tbat people who experience the syndrome are
-going crazy", Tbese people must be assured that their cxpcriences are a natural
consequence of their deterioratïng eyesigbL

•
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Bridge between Study 1 and Study 2

Numerous journal articles concerning the Charles Bonnet syndrome

have appeared in print since the publication of the above review. The

majority of these reports involve a single case, or two-to-three cases. Since

most of these articles with small sampIe sizes do not add significantly to

knowledge on the Charles Bonnet syndrome, they will not be addressed

individually at this point. However, they will be discussed within the

ensuing studies of the thesis.

The single exception that merits discussion <'.t this point is an article by

White and Jan (1992), who report on complex visual hallucinations in a four

year-old child. Briefly, White and Jan (1992) describe a case of a boy with

visual difficulties beginning at age ll-months due to a tumor located along

the optic radians. A combination of radiation therapy and surgery delayed

blindness until age four. Shortly after the onset of total blindness, the child

began to see people, animaIs and familiar objects. Aside from the

hallucinations, the child's mental and neurological status were

unremarkable. Further medical evaluation also revealed no abnormalities.

Not only is this the youngest case ever reported, but it also adds to the

strength of a fmding in Study 1 - that even though the Charles Bonnet

syndrome occurs most frequently in older people, it can also occur in much

younger individuals, particularly those with tumours in the visual

processing areas. Thus, the general consensus that these hallucinations occur

predominantly in older persons is, at least in part, due to an increase in the

frequency of visual problems in older individuals. Epidemiological studies,

both world-wide (Thylefors et al., 1995) and those conducted in North

• America (Kahn et al, 1977; Tielsch et al., 1990; Klein et al, 1991), show that the
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prevalence of visual disorders increases as a function of increasing age.

Clearly, future studies that assess the risk for these hallucinations should take

into account the change in base rates of visual disorders across the age

spectrum.

This case also raises an interesting question concerning the amount of

visual experience that is necessary in order for a person to have the

hallucinations. This child had visual difficulties from the time he "las an

infant and was blind by the age of four. He clearly had not enjoyed 65 - 70

years of sight that the average hallucinator has experienced. In the phantom

limb literature, there are reports of individuals who experience a phantom

despite being born without a limb (Vetter and Weinstein, 1967; Saadah and

Melzack,1994). There are no reports of complex hallucinatory experiences in

congenitally blind individuals. However, in a true case of total blindness

from birth it would be difficult (if not impossible) for the blind p'erson to

assess whether he or she were hallucinating. The reports of a phantom limb

in cases of congenital aplasia are credible because the person with the

phantom has experience with "~...hat it is like" to feel other parts of their body;

they have a reference experience by which to judge the reality of the phantom

experience. The congenitally blind person has the entire sensory domain

abolished, and thus would have no reference experience with which to

compare a hallucinatory visual experience, if one were to occur.

In summary, Study 1 of the thesis provides an overview of the

syndrome through an exarnination of cases in the literature. This approach

plays an important role in the development of ideas about the syndrome, but

a systematic study is necessary to validate those ideas. Different kinds of

information are usually collected by different investigators. The advantages

of having the same information collected from a comparatively large number
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of subjects are obvious; generalizations to the entire population are more

likely to be accurate; the strength of association between properties of the

hallucinations can be determined; statistical dimension-reduction techniques

can also be utilized to de termine underlying factors. The next study in the

thesis systematically examines the properties of the hallucinations.
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Abstract

Complex visual hallucinations are known to occur in individuals with

visual deficits whose emotional and intellectual functioning are within the

normal range. These hallucinations, which were first reported by Charles

Bonnet, have been reported in many case studies, but have not been analyzed

empirically to determine their major properties. In the present study, sixty

"Charles Bonnet" hallucinators were administered a questionnaire to

determine the properties of their hallucinations. Combined use of multiple

correspondence analysis and hierarchical cluster analysis reveal a core set of

features, some of which are similar to those proposed by Naville in the early

1900's. Typically, the hallucinator's experience occurs while he is alert and

with the eyelids open. Moreover, a sharply focused image appears suddenly,

without any apparent trigger or voluntary effort. The hallucination is present

for a few seconds, does not move during this time, then suddenly vanishes.

The results also uncover a previously unreported "dimension" of

hallucinatory/perceptual experience, which ranges from discrete, singular

perceptual experiences lo multiple, changing experiences. Possible brain

mechanisms that underlie the Charles Bonnet hallucinations are discussed.



•

•

27

Introduction

Complex visual hallucinations are known to occur in individuals with

visual deficits whose emotional and intellectual functioning are within a

normal range. These hallucinations, called "Charles Bonnet" hallucinations,

have been the subject of single case studies and small collections of case

reports since 1760, when the phenomenon was first described by Charles

Bonnet. Despite the fact that information collected in c<\se reports usually

varies from case to case, knowledge has gradually accumulated on the

properties of these hallucinations. However, there has never been a large

scale empirical study to substantiate (or refute) the "clinicallore."

It is important to establish the properties of Charles Bonnet

hallucinations in order to determine how the hallucinations associated with

deficits in vision are similar to or different from normal visual perception,

other visual hallucinations, and other quasi-visual experiences such as

imagery and dreaming. This knowledge, in turn, may shed light on the cause

of the hallucinations as well as provide dues about the nature of visual

perception in general RecentIy, Walter et al. (1990) have attempted to dassify

hallucinations by looking for differences in activity in various brain regions

when a group of hallucinating psychiatrie patients was eompared to a group

of hypnotieally indueed "hallucinating" healthy subjeets. Using a brain

imaging technique, they found differences in nine brain areas, induding

thalamie and hippocampal regions and propose that these differenees provide

the basis for a classification of hallucinatory phenomena. However, the

investigator who pursues a phenomenological approach to classifying

hallucinations, which historically is the most eommon approach, generally

recognizes that knowledge of the cause or causes of hallucinations does not
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follow so directly from the data. Here, speculation on etiology depends upon

the ability to create links between observed regularities in halh:.;:inatory

properties and theoretical models based on known brain physiology.

When the phenomenological method is utilized, it is important to

note that the fmal classification structure depends upon the questions asked

of the subject. When an inquiry is made with regard to a particular

hallucination property, such as whether the hallucination contains colour,

that question creates a "dimension" on which the hallucinators may be

placed. This in turn raises the issue of what are the relevant dimensions;

what questions should be asked of hallucinators in order to characterize

them? The answer is not simple. In fact, a body of literature has accrued in

which aspects of a wide variety of quasi-visual experiences, including

hallucinations, are examined (see Galton, 1883; Jaspers, 1923; Sarbin, 1967). A

review of these largely philosophical and anecdotal explorations is beyond the

scope of this paper and will not he addressed here. We will start, however, by

noting how the Charles Bonnet hallucinations hav~ previously been

characterized.

Ernest Naville, as documented by de Morsier (1967), summarized his

own persona! experienœ with the Charles Bonnet syndrome in the early

1900's. He stated that the following properties characterize the syndrome: 1)

the subject is alert and realizes that the hallucinations are not real, 2) normal

visual perception and the hallucinations co-exist, 3) the hallucinations are

exclusively visual, 4) no other special sensations accompany the

hallucinations, 5) the hallucinations come and go without the person

knowing why, 6) the hallucinations are not distressing but, rather, are

interesting (de Morsier, 1967). Based on their review of cases, Damas-Mora,

Skelton-Robinson and Jenner (1982) note that the hallucinations may vary
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from being highly organized at the onset to gradually forming beiore the

hallucinator. They further note that the duration of the hallucinations is

variable, that the hallucinations are localized in external space at varying

apparent distances, that the i-nages can be bright and multi-coloured or black

and white, and that they are usually animated.

In a review of the Charles Bonnet literature, Schultz and Melzack

(1991) found that a number of hallucinators did not fmd the experience

positive, and further that other features such as the conditions under which

an episode arises, the duration of the images, and movement of the images,

were varied among the clifferent hallucinators. On rare occasion, sound may

accompany the visual hallucinations; Pate! et al (1987) document a case in

which music accompanied circus acts seen by a woman with losses in both

vision and hearing. The extent to which the variability of the hallucinatory

experiences, as described in the review papers, is due to the fact that their

information came from a wide variety of sources is unknown.

The present analysis was undertaken te establish whether a set of

properties common to Charles Bonnet hallucinators exist, and if so, to clarify

the nature of the properties. This was done with the assumption that if the

hallucinations can be found te exhibit a common set of properties, then those

properties may in turn shed light on the the processes that create the

hallucinations. The questions asked about the hallucinations derive from

four broad "dimensions." The dimensions examined do not represent an

exhaustive set. but sample a wide variety of properties, including temporal

factors (frequency, duration, onset), content (quantity, colour, clarity,

movement), subjective concomitants (affect, arousallevel, perceived control),

and extemal factors (triggers, state of eyelids). The aim of the analysis is to

determine the experiential properties of these hallucinatery perceptions.
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Methods

Subjects

Sixty subjects who reported complex visual hallucinations were

investigated. The subjects were inpatients at the Blind Rehabilitation

Services of the Veterans Affairs Medical Centers at West Haven Connecticut,

Birmingham Alabama, and Palo Alto California from 1986 to 1992. These

subjects were included among the group studied by Needham (1992) and

Taylor et al. (1988) as part of their larger studies on unusual visual events. AIl

subjects, whose eye condition met the criterion of legal blindness, were

enrolled in a 10 to 12 week program on adjustment to blindness. The mean

age of the group was 62.3 years (5D of 12.2).

Procedure

As part of a routine clinical interview and assessment shortly after

admission, the subjects were asked if they have experienced any unusual

visual phenomena. If a subject acknowledged such experiences, a visual

hallucination questionnaire was administered to that person.

Visual hallucination questionnaire

Information on twelve properties of visual hallucinations was

developed for statistical analysis. Table 1 shows the properties or variables

examined along with the levels within their respective variable. These

properties derive from a questionnaire (Taylor et al, 1988) that contained 18

variables. For three variables used in the present study ("Frequency",

"Duration" and "Affect"), levels within that variable were collapsed from the

original questionnaire to increase the frequency count within the formed

levels. For an additional three variables, a level within each variable was



• 1. Onse!
• sudden
• graduai

2. Variety
• single image
• two-to-five images
• greater than live images

3. Frequency
• frequent
• infrequent

4. Duration
• seconds
• minutes
• hours

5. Clarity

• sharp
• blurry
• variable

6. Arousallevel
• alert
odrowsy

7. Triggc:r
• ha... triggcr
• docs not have tngger

8. PerceÏ\'ed Control
• ha... control of hallucination
• does not have control

9. Hue
• achromatic
• single colol1rs
o multiple coJours

10. Associated Affect
• positive
• negative

11. Movement
• hal1ucinations moYe
• hallucinations do not moYe

12. Eyelids
• open
o closed
o either open or c10scd

31
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Table 1. Hallucination properties used for the analysis.
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dropped from the original questionnaire. For the variable "Perceived

Control" a response of "not attempted" was coded as missing data. For the

variable "Clarity" the response category of ''barely discernible" was dropped as

no responses fell into this category and further it was felt that the ''blurry''

response category subsumed this category. Enally, for the variable "Arousal"

the category of "dreamlike or dreaming" was dropped along with any subjects

who chose only this category. If a subjeet has the experiences only in astate

close to dreaming it is unclear whether they are hallucinating and not, in fact,

dreaming. In total there were 29 categories analyzed from the 12 variables.

The six variables of the original questionnaire which were not

included in the modified questionnaire are related to ti1e following: the

apparent size of the hallucinations Oarger, smaller or normal sized); their

appearance in the usable field; whether the environment could be seen in

front of or behind the hallucinated object; the eye or eyes that the

hallucinations appeared in; concomitant sensations in other sensory

modalities; and a question on their understanding of the cause of the

hallucinations. The question on size was dropped as there was not enough

variation to include it in the type of analysis performed. Most hallucinators

reported that the size appeared normal. The remaining questions were not

included because there were too many missing data points.

Data Analysis

A 60 by 29 (subjects by levels of variables) indicator matrix was formed.

Missing values or responses in which more than one level within a variable

was endorsed were "fuzzy coded." For example, a hallucinator who endorses

that his eyelids are "open" rather than "closed" or "open or closed" will have

that response coded as "1,0,0" for those levels within the "Eyelids" variable. If

data were missing for that subjeet for that question it would have been coded
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• as ".3333, .3333, .3333", effectively splitting the certainty of the response among

the possible choices. Missing or ambiguous data (fuzzy coded) comprised 10.1

% of the indicator matrix. The computed indicator matrix \Vas the starting

point for two complementary analysis methods - multiple correspondence

analysis and hierarchical cluster analysis.

Multiple correspondence analysis (MCA) is a descriptive multivariate

technique that provides a graphical display of cross-tabular data along with

associated statistics (Greenacre, 1993; Greenacre and Blasius, 1994). This

graphical display allows for an easy identification of associated categories

because the degree of association between categories is represented by the

proximity of the points in the display. For the present analysis, the MCA was

computed by using a so-called "Burt" table of aU possible cross-tabulations

between the categories (see Greenacre, 1993 for a precise definition and

description of the make-up of the Burt table). MCA, like principle component

analysis, yields a set of "factors" on which the original categories are given a

projected value. As well, a "principal inertia" (eigenvalue) is found for each

of the factors. The value of a principal inertia, when expressed as a percentage

of the sum of all the prLTlciple inertias, is analogous to the percentage of

variance that can be explained by that factor associated with the principle

inertia. In order to improve the accuracy of those projected values (i.e., in

order to have the first few factors account for a greater percentage of the

variance), a procedure introduced by Benzécri in 1979 (Rovan, 1994) was

carried out and resulted in a set of "modified" values for the factors (see

Rovan 1994 for a rationale for, and details on, the modification procedure).

(Thesis readers please refer to Appendix A for a description of a "Burt" table

and a rationale for the use of modified factor scores.) A plot of the categories

• using the modified factor scores for the first three factors was made.
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• Where tIle MCA plot allows for a global inspection of the association

between categories, it is often helpful to further summarize the configuration

of points using cluster analysis (Lebart, 1994). For example, it may at times be

difficu1t to determine where bounds should be drawn around categories that

appear to cluster together. A clustering procedure provides this information.

A hierarchical clustering procedure was performed using Ward's method to

join groups, and based on a dissimilarity matrix calculated from the original

indicator matrix.

Results

Figure 1 shows the plot of the hallucination categories using the first

three dimensions defined by the modified factor scores. It can be noted that

these frrst three dimensions accurately reflect the position of the categories

relative to each other. Combined, they represent 94.5 percent of the total

modified inertia. Figure 1 also shows the how the categories c1uster when

they are partitioned into three groups. Figure 2 shows the more complete

result of the c1uster analysis in the form of a dendrogram. Inspection of the

dendrogram demonstrates that the categories fall into three c1usters. Ouster 1

appears to he a "main" cluster. Ouster 3 is largely (but not exc1usively)

comprised of the opposite categories of c1uster 1, and c1uster 2 composed of

those categories that do not fit into c1uster 1 or 3. For the purposes of most

agglomerative c1uster analyses, however, the number of c1usters discussed

also depends upon the "usefulness", or "how interesting" a particular set of

c1usters are within the context of the exploratory analysis. It can be seen that

c1uster 1 contains members that correspond fairly closely to Naville's "core"

• features of the Charles Bonnet syndrome. Namely, that the hallucinations
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22. Under voluntary ocnlml
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24. Oeeur frequently
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26. Multiple eolours
27. Associated with positive emotions
28. Hallucinations oeeur for minu!eS
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• Figure 1. Plot of hallucination properties cross-classified by clusters.
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occur while the person is alert (Naville's feature 1), that the hallucinator's

eyes are open (Naville's feature 2) they have no ttigger and are not under

voluntary control (Naville's feature 5). Interestingly, the fact that the positive

emotion category (or negative emotion) was not found within the main

cluster suggests that Naville's feature 6 is not an essential part of the core

constellation of features. (Information on whether the hallucinations are

exclusively visua! was not available therefore features 3 and 4 described by

Naville could not be compared to our data).

5ince the agglomerative cluster analysis, by its nature, forced the

categories into groups, it was of interest to determine the extent to which the

members of the main cluster, cluster 1, were associated. In other words, how

strong is the association between those categories that constitute cluster 1? It

was reasoned that if a set of categories was strongly associated, then at least

most of those categories that constitute cluster 1 should be present together

when being endorsed by a hallucinator. To determine if this was in fact what

happened, the indicator matrix was further analyzed. Fuzzy data points were

first converted to zeros so that the indicator matrix was composed only of l's

(to indicate the definite presence of a category) and O's. For each of the 60

hallucinators a score from 0-9 was found that indicated how many of the 9

categories of cluster 1 were present. A frequency count of each of those bins

from 0-9 was computed. In order to compare the observed frequency

distribution to a standard, a frequency distribution based upon the average of

randomly chosen sets of 9 categories was constructed. From probability theory

it can be found that there are 540,720 different combinations of 9 categories

given the constraint that only one category from a variable can be used in any

group of 9 (taken from the 12 variables). As it is computationally unwieldy to

find the average of aU possible combinations, the average of a smaller, but



•

•

38
still sizable number (10,000 groups of 9) was computed. Each of the sets was

formed by first randomly choosing 9 of the 12 variables, then randomly

choosing one of the categories from each of the variables. Figure 3 shows the

frequency distribution of the number of categories present in cluster 1, as well

as the frequency distributio:· ;or the randomly generated combinations.

Descriptively, it can be seen that for bins indicating a high degree of

association, the set of categories found in cluster 1, were far more frequent

than what could be expected from chance groupings of 9 categories (refer to

Figure 3, bins 6, 7, and 8). Conversely, random combinations of categories

show greater numbers for the bins indicating lower association (sel' Figure 3,

bins 2, 3, and 4). Chi-square analysis confirms the difference between the

observed distribution of the cluster 1 and the expected distribution formed

from the averaged data xi= 74.24, p < .001).

The MCA results can also be approached from a "factor" perspective.

That is, it can be assumed that the categories investigated on the

questionnaire measure, to a greater or lesser extent, underlying dimensions of

perceptual/psychological space. The results from the MCA show that a single

factor (axis 1, Figure 1) accounts for 2/3 (65.9%) of the total modified inertia.

Figure 4 shows that factor along with the projections of the categories on that

factor. Inspection of the relative positions of the categories along this axis

reveal that this dimension appears to encompass an aspect of hallucination

perception that we call ''multiplicity/ discreteness." That is, this dimension

appears to represent discrete and singular perœptual experiences at the one

end, and multiple and changing perceptual experiences at the other end.

Charles Bonnet hallucinations, as defined by Ouster 1, are found exclusively

on the negative pole of this dimension (underlined type on Figure 4).
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Figure 4. "Multiplicity/discreteness" dimension.
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Discussion

The results show that Charles Bonnet hallucinators exhibit a common

set of characteristics. The typical hallucinator's experience occurs while alert

and with his/her eyelids open. It involves having a sharply focused image

appear suddenly, without any apparent trigger or voluntary effort. The

hallucination is present for a few seconds, does not move while present, then

suddenly vanishes. While Naville, over eighty years ago, described the

properties of Charles Bonnet hallucinators, this paper reports on the first

larger sample, empirical study to document their properties. In contrast to

Naville and reports by authors such as Damas-Mora et al (1982), it was found

that the representative or typical experience is not necessarily pleasant for the

hallucinator. In fact, as Needham and Taylor (1992) have observed, some

hallucinators fear that the 'phantom visions' are a harbinger of psychoses,

when in fact they are not (Schultz and Melzack, 1993; Needham and Taylor,

1992; Taylor et al., 1988). Additionally, the results from this study, in contrast

to Damas-Mora et al (1982), indicate that the typical hallucinated image does

not move.

The results also reveal a dimension of the hallucinatory experience

which has not been previously recogrüzed. We have labeled it as the

"multiplicity/ discreteness" dimension. The utility of this dimension still

needs to be demonstrated. The knowledge that the Charles Bonnet type of

hallucination clusters on one pole of the dimension could potentially be used

to discriminate between Charles Bonnet hallucinations and other types of

hallucinations. For this to oCcu!, visual hallucinations which arise during

other circumstances, such as during an acute psychotic episode in



•

•

42

schizophrenia, would have to show a different distribution of properties

along this dimension.

This dimension is also relevant to speculation on the processes that

underlie hallucinations [and perceptual experience itself). According to

Dennett (1991) the hallucinatory process (and perhaps the normal perceptual

process) involves sating "epistemic hunger" with a mechanism that reports

on information gathered from the environment. That is, the brain generates

hypotheses, then has them "accepted" or "refuted" on the basis of

information from the environment. The multiplicity/ discreteness

dimension suggests that the negative pole, relative to the positive pole,

represents properties that would require less information from the

environment to generate (or sustain) it.

Further evidence related to Dennett's idea may come from looking at

how the properties of hallucinations found in this study differ from those of

normal visual perception. Jaspers (1923) wrote that normal perceptions have

the characteristic of "objectivity", appear in external objective space, are

clearly delineated, have sensory elements that are full and fresh, are constant,

and are independent of our will. Given the results from this study, we can

see that the hallucinations are unlike normal perception in that the

hallucinations are only present for a brief time and generally do not move. In

light of the ideas proposed by Dennett and developed here, it is predicted that

the hallucinations would be particularly susceptible te being disconfirmed

when they are actively examîned. As time passes during examination, the

likelihood that degraded (or random) peripheral input would conform

precisely te what is anticipated, becomes increasingly small. Thus, the

hallucinations are present for only brief periods. Anecdotal evidence is

consistent with this account. As noted by Schultz and Melzack (1991), Charles
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• Bonnet hallucinations have been reported to disappear when the

hallucinator approaches the hallucination or attempts to interact with the

hallucinated object.

The fact that these experiences can occur with little or no information

from the environment argues strongly for "top-down" processes playing a

role in the production of the hallucinations. Dennett's idea of hypothesis

generation has already been mentioned, but we speculate further on the

nature of a "hypothesis." Neisser (1976) argues convincingly that perception

is a cyclical process involving receiving information from the environment

through cognitive schemata which in turn direct exploration for new

information. Most relevant here is Neisser's notion of anticipatory schemata.

Anticipatory schemata are "[cognitive structures] that prepare the perceiver to

accept certain kinds of information rather than others and thus control the

activity of looking." More recently, Melzack (1989,1990) has elaborated this

concept of schema which he calls a "neuromatrix." The neuromatrix is

conceptualized as a template, which is genetically determined but modified by

experience, that generates the pattern of nerve impulses (or

"neurosignature") that subserves perception on the basis of the synaptic

architecture of the neuromatrix and the raw sensory input. Accordingly,

Charles Bonnet hallucinations may occur when an anticipatory schema, or a

certain neuromatrix, is activated and a minimal input from the peripheral

visual areas confirms or sustains the schema or neuromatrix.

It is paradoxical that phenomenology is both a strength and

weakness of psychological research, for it seeks to classify "what it's like" to

have uniquely human experiences, but also denies the objective verification

of its data. When combined with the fact that language can, in some

• instances, fail to adequately describe our experiences, confusion may arise as
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to what a word or phrase means in experiential terms. Researchers

(Aggemaes 1972; Aggernaes and Nyeborg, 1972), for example, have attempted

to determine how realistic schizophrenie hallucinations are by having

schizophrenies rate their hallucinations along seven rather similar

dimensions such as: sensation vs. ideation, publicness vs. privateness,

objectivity vs. subjectivity, existence vs. non-existence. How can we be sure

that we are not asking questions about the same aspect of a mental

representation?

The consequence of this may be to create undue nosological confusion.

For example, the distinction between Jasper's (1923) "characteristic of

objectivity" and "appears in objective space" appears to have added to the

confusion surrounding the term "pseudo-hallucination" (Taylor, 1981).

Jaspers, following Kadanski (1885 pp. 49 -50, as translated in Taylor, 1981),

thought that a visual event could seem to take place extemal to an

individual, still have the "phenomenological feel" of one's own mental

processes, yet not be under volitional control And it is this phenomenon

that was termed a "pseudo-hallucination." Since the visual experience is very

vivid and non-controllable (as is normal visual perception) yet can be

distinguished from normal visual perception in that it occurs in an imaginaI

space, a secondary judgment can be made that the experience is not real .

This, in tum, may have contributed to the evolution of an altemate

definition of "pseudo-hallucination" where the term is used to describe any

hallucination experience in which the person retains insight into the fact he

or she has had an hallucination (as is the case with Charles Bonnet

hallucinations).

Despite these potential shorteomings, there are sorne heuristic

procedures that can aid phenomenological research. As Lowe (1973, p. 626-
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627) notes, "phenomenological research, in 50 far as it is hypothesis-fmding,

requires broad initial definitions of the subject for study, and multi

dimensional parameters of variation. The only limiting factor is one of

practical convenience." In the present study attempts were made to query a

wide variety of properties of the hallucinations. 5ubjects, by their inability to

answer questions, pared down the initial set of variables to select the final set.

Additionally, the ability to "fuzzy code" data allowed for analysis to proceed

without creating "dummy" variables for missing points (and thus increasing

the dimensionality of the analysis), or throwing out that subject's data

entirely.

As the principal method of data analysis in this study is still relatively

unknown, a comment will be made on multiple correspondence analysis.

Developed in the 1960'5 by Benzécri, this method has only within the last ten

years become known as an alternative to more traditional methods of

analyzing categorical data, such as performing many chi-square analyses. The

advantages over chi-square are immediately evident. This approach can

handle multiple categorical variables simultaneously, results can be displayed

in plots that convey large amounts of information, and because analysis

involves eigenvalue decomposition, "interesting" dimensions can be

discovered that were not immediately apparent from the initial data.

Computation is obviously more complex than with chi-square, though both

methods have conceptual similarities in their analysis of contingency tables.

The Charles Bonnet syndrome, like all higher-order perceptual

phenomena, is obviously very complex. While, on the one hand, it may be

disheartening to see that we are still investigating topies that are hundreds of

years old, on the other hand this is not new for psychology because it seeks to

understand very complicated systems. As weil, answers te these questions are
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• slowly accumulating. In this study, efforts were directed towards classifying

these hallucinations by using a sample size much larger than has been

previously employed as well as utilizing statistical methods permitted by that

sample size.

•
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Bridge between Study 2 and Studv 3

The next two studies address a second question posed by the review of

the literilture, namely, what is the mental status of the hallucinators? The

term mental (or psychological) status is used to refer to a individual's

emotional and cognitive functioning. Specifically, to the extent that a person

experiences symptoms of emotional disregulation, that person would be

regarded as not functioning weil, and it is expected that distress would be

reflected in scores on psychological questionnaires tha t measure those

symptoms. Likewise, impaired cognitive functioning, broadly defined as "a

diminished capacity to know the world" (Folstein et al., 1985), was tested with

an instrument that screens for obvious deficits in orientation, memory,

attention, calculation, and language functions.

Wiih regard to the mental status of the hallucinators, the general

consensus based on case reports has been that the hallucinators are not

psychotic, nor are they, by and large, cognitively impaired. Nevertheless, as

was mentioned before, the psychological status issue has not been addressed

systematically using formai psychological tests. At the outset of this study,

there were no published reports documenting test results on psychological

measures and cognitive status measures taken together. There were two

unpublished studies (Taylor et al., 1988, Needham et al., 1991), not reported

in Study 3 because they were unpublished at the time. Both of these studies

were based on inpatients in a blindness rehabilitation program offered at

selected veteraIlS affairs (VA) medical centers in the United States.

There are many differences between the VA studies and Study 3 of the

thesis. As stated before, their subject population was hospital based, and

involved an "adjustment to blindness" program which may have influenced
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baseline measures of psychological functioning. Emotional distress could

have been higher than normal, given that the subjects were enrolled in a

program where they focus on their disability. Altemately, it could be argued

that emotional distress could have been lower than normal, since subjects

have the immediate support of others with visual problems, as well as the

availability of psychological services. It was therefore important to de termine

mental status in a community-based population. Other differences include

the choice of measures of psychological symptomatology. Study 3 of the

thesis included a general measure of psychological symptoms (the Mini

Mult), and two specific measures for depression and anxiety (the Beck

depression Inventory anà the Spielberger anxiety inventory, respectively).

Additionally, Study 3 employed a widely-used objective cognitive screen (the

Mini-Mental State Examination).
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Hallucinations occupy a cardinal piace among the
numerous signs and syrnptoms ofsevere mental distur
bance. This perception of events that have no physical
basis seems to indicate a malfunctioning brain. How
ever, if it is beJieved that the brain not otùy registers
sensory evenls, but contains the neural matrix in which
both extemally and intemally generated information
fiows, then it is concei.-able that hallucinations can
occur in a neuropsychiatricaUy normal individual. A
recent conceptual theory of brain functioning (Mel
zack, 1989, 1990) proposes that the reduction ofnormal
sensory input to the brain is the basis of haIIucinatory
phenomena such as phantom Umbs. This concept is
consistent with current ideas in cognitive psychology,
which hold that sensory inputs arrive at an active brain
that is the repository of past experiences, meaning,
expectations, and other cognitive abilities.

The Charles Bonnet Syndrome is a condition in
which individuals experience visual hallucinations
within the context of a decrease in vision (Schultz and
Melzack, 1991)0 The original case published by Bonnet
in 1769 (Morsier, 1967) suggests that bis subject e.xhib
lted no gross mental abnormalities. This clinical feature
has aIso been reported byothers (e.go, Adair and Kesha·
ven, 1988; Alroe and Mclntyre, 1983; Rosenbaum et aL,
1987)0 Since most cases have been reported in an oph·
thalmological or neurological setting, clinical judg·
ments on the subjects' mental state have not been sub
stantiated by formai psychological testing. This study
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used four standard psychological tests to evaluate the
mental state of 14 haIIucinators who were Iabeled as
having the Bonnet syndrome.

Method

Subjects

Fourteen subjects (five men and nine women) were
recruited for the study. The rnean age of the group was
7406 years (range, 43 to fri years). In ail cases, visuaI
acuity was 201200 or less in the better eye, as deter
mined !rom optometry records. Table 1 presents the
~"Ubjects'age, seJC, visuaI status, and a summary of their
principal haIIucinatorycontent. To furtherl1lustrate the
nature of the hallucinations, description is provided in
greater detaU for two cases.

Case E:rmnples

Subject 5. Subject 5 states that bis hallucinations
began in April 1990 and have occurred daily since that
time. He describes seeing frequently changlng images
of people that appear predominantly on a Alight back·
ground"butsometimesona"darkbackground" as weil.
He reports that the images are mostly of heads and
faces but ma,y aIso include the torso of the persan.
Theyappear Iife-Iike and have naturaIcolors. He further
states that he sees very few women; bis images consist
mainly of chi1dren's faces. He reports that he bas, on
occasion, seen an image of a grandchi1d, bis wife, and
bis daughters atayounger age, but forthe mostpart, he
does not recognize the faces. Wlûle being interviewed,
subject 5 began to haIlucinate and described seeing the
head and face ofa young boy. He descnDed t.'le boy as
having short, curly haïr and a stralght nose. Interest·
ingJy, he reported that the young boy's eyes and head
tumed to follow the subject's hand movement when he

639
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stretched out bis arm. 'This tYPe of interaction between
the hallucinator and the hallucinated object is rarely
reported. Further questioning revealed that another
tYPe of "interaction" may also occur. While hallucinat
ing, when subject 5 moved bis eyes downward, he re
ported that the hal!ucinated image shrank in size (as if
he were now looking down at the image), and con
versely, when he moved bis eyes upward the halluci
nated image became Izrger (as ifhe were looking up at
the image). He reports that the images do not disappear
when he closes bis eyes and may be present for as long
as 15 minutes. Subject 5 also reports that he bas seen
numerous other images, such as a van on the street, or
a person in front of him while walking. He reports
seeing a large window on a 50lid wall in bis living room;
through this window he can see tall trees in a park in
wlùch the ground is covered with snow. Subject 5 re
ports that al! these images appear during times when
he is not concentrating on anything in particular. He
expresses curiosity about the images and regards them
as a remembrance ofwhat he has seen in the pasto One
year Iater, the subject reports that the imageS of the
faces have become less vivid. He states that the images
now do not appear as real as they had previously; he
Iikens them now to plaster casts.

Subject 12. Three months after the start ofher visual
problems, subject 12 began to experience various hallu
cinatory images onan infrequentbasis. The first halluci
nation occurred during a bus trip. The subject notice<!
a circular design (about 5 inches in diameter) on the
back of the seat in front ofher, where moments before
there was none. At times the circular design appeared
to come doser to her. Although the subject was unable
to remember details of the design, she stated that the

image remained for over an hour. The subject also re
porte<! that she sees fairly distinct images of green
colore<! shrubs and bushes periodical1Y when she looks
out the window at work as weil as when she looks at
the front part of the church when she is sitting during
church services. Since the interview'was carried out at
work, the experimenter could verity that there were no
shrubs orbushes in view when looking out the window.
Subject 12 further added that sile bas seen dIfl'erent
images of horse-drawn carriages on several occasions.
She stated in a follow·up interview that the horses
sometimes appear miniature in size (about the size of
a large dog). Interestingly, the subject reporte<!, while
being interviewed, that she saw a floral pattern on the
interviewer's 50lid wlùte sIùrt.

Subject m:roitment. Subjects were recruited from a
database ofclients served by the Montreal Association
for the Blind Subjects were initlal1y contacte<! by tele
phone and told that a study was being condueted on
particulartYPes ofvisual experiencessorne people have
during the course of their visual problems. During the
conversation, subjects were asked whether they had
had any unusual visual experiences, including seeing
objects or things that appeared "like a mirage." If a
subject reporte<! having such experiences, then an in·
terview was set up, usually at the c1ient's home.

E:z:dusion of cases. During the subject recruitment
phase ofthe study, eight cases were seen and excluded
from the study. One individual refuse<! to be seen a
second time for testing, one was hospitalized, and one
could not be re-contacted for the testing session. Upon
interviewing one individual, it was found that bis hallu
cinations were due to epilepsy. Another person's visual
experiences were 50 vague that It was unc\ear whether
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subjects fell within the least depressive eategory (none
or minimal depression). Three of the indi\'iduals indi·
eated mild to moderate levels of depression, and one
individuaJ had a moderate to severe level. No individu·
a1's score fell within the severe category.

Table 2 aJso reveals that the anxiety level ofthe group
was generally low. For comparison, it can be noted that
Spielberger et al. (19;0) found an average STAl score
of 46.62 (SD = 12.41) in a group of neuropsyclùatric
patients. FinalIy, Table 2 aJso shows an intact cognitive
status of the group as measured by the Mini·Mental
State E:<alninatlon (28.6 out of a possible 30).

Since the MMPI is one of the primary tools used
today to determine pgychopathology, results from the
projected full,sca1e MMPI profiles will be examined in
more detail. Figure 1 shows the group's K-eorrected
MMPI profile projected from the 7l·item Mini·Mule. As
can he seen from the figure, the group's mean T-score
did not exceed ;0 for each of the scales.

For the 14 subjects, there was a total of 23 elevated
scales (of a possible 154). The average number of ele-

Reswts

Results from the Beek Depression Inventory (BDl)
State-Trait Anxiety Inventory (STAl), and the Mini.Men:
tal State E.'Wllination are summarized in Table 2. The
mean score for the BD! indieates that the group as a
whole can be categorized as having a minimallevel of
depression. using cutolI scores for categories of de
pression suggested by Beek et al. (1988). When individ·
Jal scores were eategorized by level ofdepression, lùne

he was actually hallucinating. Three additional sub
jects, ail at least 00 yeats of age, were interviewed.
They were not followed up because they could not
fumish specific information due to memory failure,
were vague about their experiences, or had obvious
global cognitive impairmenL

Procedure

During the initial meeting, information about the sub
ject's hallucinations was recorded during the course
of a semistruetured interview. Approximately 9 to 12
months later, the subjects were re-contaeted, informed
consent was obtained, and the psychologica1 testing
lOOk place. In four cases, testing took place at the initial
meeting. Ali but one subject reported a hallucination
during the 2 weeks before testing. During the testing
session, subjects were adrninistered the Mini·Mult (Kin.
cannon, 1968), a il·item short·form version of the Min
nesota Multiphasic Personality Inventory (MMPl), the
21·item Beek Depression Inventory (Beek et al., 1961),
the trait form of the State·Trait Anxiety Inventory
(Spielberger et al., 19;0), and the Mini·Mental State
Examination cognitive screen (Folstein et al.• 19;5).
Because the ~'Ubjectswere unable to read normal·sized
print, given their visuaJ problems, items from each of
the tests were read to the subject by the investigator.
On the Beck Depression Inventory, if a subject en·
dorse<! the rlI'st statement in the group of statements
comprising one question, that statement was checked
and the next question was asked. If the subject did
not endorse the rlI'st statement to a question, ail the
remaining statements to a question were read to the
SUbjecL Since two items on the Mini·Mental State Ex
amination require an individuaJ to use Iùs or her sight
to receive credit for the item, modifications to tIùs test
were made. A special sign was made using large upper
case letters (18 mm in height) for an ltem in wlùch
subjects were asked to read and obey a sign ("Close
Your Eyes''). Another item, wlùch requires the subject
to copy a geometric ligure of two overlapping penta
gons, was made larger than normal Subjects who were
still unable to see these items received a prorated
scored based upon those tasks that do not require nor
mal vision.

•
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Numbcr orSalles Over T-score 70
Fm. 2. FrequenC3-' count of the number of scales per subjl."Ct o\'er

a T·score of 70.

'Chl-oquare anaIysisshows that for 14 cases, the respo""" patlem
for aquestion is slgnillcantly dIll'erent trom chance (otan alpha lovel
S.01) when a question is responded ln the same d1reedon by 12 or
more of the indMduals.

vated scales per person was 1.64, with a standard devia
tion of 2.31. Figure 2 shows that when subjects are
distributed along a continuum according to the number
of scales per person over T-score 70. it can he seen
that ha1f of the indi\iduals had no elewted scales. and
an additional four had orùy one or two elevated scales.
Three people contlibuted about 74% of the 23 elevated
scales, with one individual having live elevated scales
and two subjects having six elevated scales. Since these
three cases appear to be e.'l:lùbiting sorne psychological
distress, they will be analyzed further below.

In addition to analyzing the subjects' Mini-Molt re
sponses using the MMPI scale, subjects' responses
were also anatyzed using indi\idual questions as the
unit ofan~'Sis.In tIùs manner, it was possible to deter
mine wruch questions represent a belief or experience
common to the group and, further, which of those
shared beliefs or e.xperiences were deviant. A belief or
experience was regarded as common or shared by the
group if 12 or more of the subjects responded to the
question in the same (yes or no) direction.' The re
sponse to a question was regarded as deviant if it con
tlibuted to thescore on one ormore ofthe MMPI scales.
When such an analysis was performed on the Mini-Mult
items, it was found that the group's response pattern
was significant for 29 questions. That is, almost 41%
of the questions coold be considered as representing
shared or common beliefs or experiences. More im
portantly, though, it was found that ofthe 29 questions.
orùy four were in the deviant direction. The four ques-

DlscWl!llon

Although \isual hallucinations are generally associ
ated with acute psychopathology or gross impairment
in cognitive functioning, it is clear from the resolts of
tIùs study that they may also oecur in visualIy impaired
people who do not have psychological dîsturbances.
The resolts of the four tests, taken,..together, demon·
strate that the majority of the haIlucinators did not
exlùbit emotional distress or cognitive abnormalities.
While three ofthe 14 haIlucinators in tIùs study did have
moderate depression and sorne anxiety as indieated by
scores on the BOl, STAI, and on the Mini-Molt, an ap
peal to psychopathology as an explanatory mechanism
for the hallucinations does not appear warranted.

In the absence ofemotional distress and global cogni
tive impairment, it is suggested that the hallucinations
experienced by the subjects represent normal neural
activity generated by the brain. We have noted pre
viously (Schultz and MeIzaclc, 1991) that an anatogous
condition exists within the sornatosensory perceptual
domain: the experience of phantom limbs. 80th condi
tions involve the persistence of perceptual experiences
despite a major decrease or complete disruption of
peripheral sensory impulses. MeJzack's (1989) neuro-

SCHULTZ AND MELZACn:

tions were as follows: "Do you rmd it hard to make
talk when you meet new people?" (13 no re>llonsl'S).
"Do you wish you were not so shy?" (12 no responses),
"Do you. at limes. feel that you can make up your mind
"ith wlUsually gn'at ease'?" (13 Yl'S re>llonses). and "ls
your eyesight as good as it has been for y"ars" (13 no
responses).

A rmal anal~'Sis of the group's Mini-Molt ""''P0nses
examined the so-called critical-itl'm questions. This
method fiags certain questions that are assumed to be
ofgn'ater clinical importance than other questions. and
is regarded by Butcher (1990) as one of the mcst direct
methods of assessing specifie problems. Of the 73
MMPI items that appear on the Koss-Butcher critical
items list (Koss and Butcher. 1973), 18 are also found
on the Mini-Molt. Nine of these 18 Mini-Molt questions
were also questions that were responded to in the sanIe
direction by 12 or more of the subjects. None of these
nine questions were ""'llOnded to in the deviant direc-
tion.

The critical-item responses of the three cases whose
projected MMPI profiles showed live or sLx elevated
scales (cases 1,6. and 10) were also examined. Case 1
and case 6 both answered nine of the 18 critical items
in the deviant direction. white case 10 answered sLx of
the 18 critical items in the deviant direction. Finally. a
further analysis of these three subjects shows that they
also represent the three rughest scorers on both the
BD! and on the STAI.
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matrix theory posits that a widely distributed neural
network continues to genemœ pattemed activity that
gives rise to perception and cognition in the absence
of sensory input. Wc propose that it is this activity, in
those brain areas that proccss visual information, that
results in the visual hallucinatory experience.

lt is possible that psychological distrcss could play
a role in explaining the content of the hallucinations,
iCit is present, rather than explaining why the hallucina
tions actually occur. For example, one of the three
people who scored highcst on the measurcs of distrcss
related that the content ofher hallucinations-an eye
refiects that she has not accepted the Joss of her s.ght.
For the ml\Ïority of the hallucinators, however, who
showed no evidence of emotional distress, the content
of the hallucinations appeared to be random, involving
buildings and boulders, as weil as people and animais.

Complex visual hallucinations are known to occur
with Alzheimer's dementia and multi-infarct dementia
(Cummings et al., 1987). It has even been documented
that the hallucinations may occur before the onset of
cognitive impairment (Crystal et al, 1988). However,
as Burns et al (1990) note, patients with Alzheimer's
who also experience hallucinations (auditory or visuaI)
show a faster decline in cognitive functioning than
those "ithout hallucinations. Given that the subjects
hOO been experiencing the hallucinations up to years
before the fl1'St interview and were te:;ted on the Mini
Mental State Examination 9 to 12 months after that
tlme, the fact that the group demonstrated intact cogni
tive functioning rules out the hypothesis that the hallu
cinations were cause<! by dementia.

The use ofthe Mini·Mult as ashort-form of the MMPI
has been somewhat controversial since its inception.
Critics of this tool point to the poor congruence be
tween the configurai codes on it and on the full.length
MMPI. However, as a gross measure of pathology and
as a measure of group means, the test appears to be
accurate (Faschingbaurand Newmark, 1978). Needham
et al (1986) further examined the effectiveness of the
IItini-Mult using a group of blind subjects. These re
searchers compared the results on separaœ administra
tions of the Mini-Mult and the MMPI and fOll:ld that
the Mir..i-Mult successfuily predieted the absence pa
thology in Si.a% of normal MMPIs, and succcssfuily
predict~J the presence pathology in ii.S% ofabnormal

58
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MMPIs. To obtain ::Il index of the severity of pathology
on the Mini-Mult, one of the methods use<! in the pres
ent study exantined the number of scales "ith a T
score greater than iO. TI'ois method, as noted by Fasch
ingbauer and Newmark (l9i8), "compare[sj favorably
with test and retcst MMPIs." While full length MMPI
tests \Vere not administered here, this method does
appear to be valid as an index of severity of psychopa
thology. The three individuals who obtained the great
est number of elevated scales were the three highest
scorers on the BD! and STAI.
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Bridge between Studv 3 and Studv 4

In the last bridge section i~ was stateô that there were t'ovo unpublished

studies that also examined the mental status of Charles Bonnet hallucinators.

Since one of those studies (Needham et al., 1991) also used the Mini-Mult

short-form of the MMPI, it was of interest to compare their results on this

measure to those in Study 3. The next study of the thesis, Study 4, forms the

basis of that comparison. Of particular interest in Study 4 was the extent to

which the Needham et al. (1991) findings -- namely that hallucinators

endorsed more items than non-hallucinators on four of the scales of the

Mini-Mult - could be due to a relatively small number of hallucinators who

exhibited extreme scores, and thus skewed their results.
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Introduction

In an unpublished paper presented at the Annual Meeting of the

American Psychological Association, Needham et al. (1991) reported on the

mental status of U.5. veterans enrolled in an "adjustment to blindness"

program offered by the VA Medical Center in West Haven Connecticut. In

the paper it was reported that visually impaired hallucinators endorsed more

symptom-oriented items than visually impaired non-hallucinators on a

short-form of the Minnesota Multiphasic Personality Inventory (MMP!), the

Mir.i-Mult, and on a checklist of symptoms, the SCL-90. The authors go on to

say that the extent of the emotional distress is unlikely to account for the

hallucinations, but instead may be a consequence of the experiences.

While it is true that the typical hallucinator does not find the

experiences pleasant, and may therefore be disturbed by them, the results

reported by Needham et al. (1991) may not be due to an overall increase in

emotional distress by the entire hallucinating group. If the hallucinating

group were composed of two sub-groups -- one essentially identical to non

hallucinators with respect to level of psychopathology, and another whose

scores reflect comparatively much greater distress - then those two sub

groups, when combined, may appear to be only slightly more distressed than

non-haUucinators. This was the composition found within the group of

hallucinators in Schultz and Melzack (1993). On the basis of these results

(Schultz and Melzack, 1993j, and the fact that standard deviations in the data

of Needham et al. (1991) were larger for haUucinators than non-hallucinators

on aU Mini-Mult scales - a result to be expected if the above hypothesis were

true - the following analysis was performed to determine if the results
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reported by Needham et al. (1991) were essentially due to a small sub-group of

outliers.

Method

Subjects

In the Needham et al. (1991) study, U.5. Veterans Administration

Medical Center clients served as subjects. On the basis of their response to a

question about "unusual" visual events, "hallucinating" and "non

hallucinating groups were formed. The hallucinating group (n=44)

experienced complex visual hallucinations, while the non-hallucinators

(n=89) did not experience hallucinations. 5ubjects, whose unusual visual

events consisted of elementary forms or events judged to be of entoptic

ongin, were eliminated from their study. 5ince the present study is a further

examination of their subjects' data, 40 of the 42 hallucinators in this study

were among the hallucinating group reported by Needham et al. (1991). An

additional two hallucinators were added to increase the number of subjects.

The mean age of the hallucinators was 59.8 years (50 = 13.2 years, range 27 ro

81 years).

5ince it has been shown that MM?I response patterns change as a

function of age (Colligan and Offord, 1992), and given that the age of

hallucinators spanned 54 years, an attempt was made to match each

hallucinator with a same-age non-hallucinator. This constitutes a difference

between the Needham et al. (1991) study and the pn.sent one. If possible, the

non-hallucinator was also culled from among the 89 non-hallucinators in the

Needham et al. (1991) study. When a non-hallucinator of same, or very

• similar age, could not be found in this group, a non-hallucinator was chosen
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at random (subject to the age constraint) irom client recNds. This occurred

inr six subjects. The mean age oi the lion-hallucinators was 59.8 years (SD =

12.8 years). Thirty-three pairs of subjects had an age difference of one year or

less, five pairs had an age difference of two years, three pairs had an age

difference of three years and one pair had an age difference of four years.

Procedure

5ubjects in the study were administered the Mini-Mult as part of the

dinical evaluation during an "adjustment to blindness program" offered by

the West Haven Connecticut VA Medical Center. The Mini-Mult is a il-item

short-form of the Min:lesota Multiphasic Personality Inventory (MMP!). lt

has been shown to be a valid tool for estimating full-Iength MMPl pathology

in the visually impaired (Needham et al., 1986).

Results

1) A comparison of MMPI profiles

5ubjects' responses on the 71-item Mini-Mult were tabulated and

estimated MMPI profiles were constructed for each of the groups. Figure 1

shows a side-by-side comparison of hallucinators and non-hallucina tors for

each of the scales. Inspection of the clinical scales (Hs, hypochondriasis; D,

depression; Hy, hysteria; Pd, psychopathie deviance; Pa, paranoia; Pt,

psychasthenia; Sc, schizof :'U'enia; Ma, mania) shows that hallucinators as a

group score consistently higher than non-hallucinators (p=.0186, using the

Wilcoxon matched-pairs signed-ranks test, induding the validity scales, L, F,
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Figure 1. Hallucinator and non-hallucinator group MMPI scores.
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and K). Analyses of T-score differences for each of the scales using paired t-

tests for each, found only one scale, the F scale, in which the difference was

significant; ps .05 using Dunn's table of t' critical values (Howell, 1982, p. 528)

to control for experimentwise type l error. Thus the analysis shows that there

are small but consistent differences between the groups!. These statistical

results, together with the fact that variance within the group of hallucinators

is greater than the variance within the group of non-hal1ucin&tors for aIl

MMPI scales, provide indirect evidence for the hypothesis that there is a sub

group of "distressed" hal1ucinators.

2) Determination of the sub-group

In order to directly identify potential ouillers, a plot of subjects based

upon the similarity of their responses to the 71-item Mini-Mult was

constructed utilizing multiple correspondence analysis (MCA). Since this

procedure requires a data matrix with no missing values, it was flI'St necessa,y

to e,;timate responses for missing an.'wers.

2.1. Estimation of responses for missing answers.

Of the 84 subjeets, 19 had missing answers for one or more questions.

In total, 27 questions were not answered, representing .45% of the total

number of questions. In ordfI to have a complete data matrix for the

subsequent analysis, responses for these 27 questions were estimated.

Subject's responses on the Mini-Mult were first coded as 1 if the subject

responded ''True'', or 0 if the subject responded "False", resultir.g in a

rectangular matrix (71 questions wide by 84 subjects long). From this matrix,

! In the Needham et al. (1991) paper, data were analyse<! by comparing group scaJe-scores (not
T-scores) using multiple one-wayanovas. They report signifiant differences on four scales (L,
F, D, and Sc>, Differences hetween their results and those reported here may be due ta 1) the
smaller number of non-halludnators usee! in the present analysïs, 2) the slightly different
composition of subjects in the halluCÏJ'l74ting group, and!or 3) type 1errar.
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association scores for ail the questions taken pairwise were computed using

the foilowing formula (Gower, 1985):

54- a+d
- a+b+c+d

where,

54 is the measure of association,
a is the frequency of responses in which both questions (i andj)

are answered 'True",
d is the frequency of responses in which both questions (j and j)

are answered "False",
b is the frequency of responses in which question; is answered

'True" and questioDj answered "False",
c is the frequency of responses in which qUestiODi is answered

"False" and questionj answered 'True."

54 is defmed as the "proportion of pairs in w·::;·:r both values agree"

(Wilkinson et al., 1992, p.54). 5ubjects who had missing values were

removed from this procedure. Therefore the similarity matrix was computed

based upon 65 subjects. Next, for each of the 29 questions that were not

completed, the question that associates strongesl. to it was found. Finally, the

subject's response on that highly associated question was found and used as

the estimated response for the question not completed.

2.2. A multiple correspondence analysis plot of subjects.

Foilowing completion of the rectangular data matrix, ::l two

dimensional plot of the subjects was constructed using modified factor scores

foilowing multiple correspondence analysis (MCA). Figure 2 shows the

results of the procedure. It can be seen that the first dimension accounts for

78.2 % of total inertia, while the second dimension accounts for 5.8%.

Inspection of this plot shows the majority of subjects (both hallucinators and

non-hallucinators) clustered together to the left of the plot with sporadic
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Figure 2. Plot of subjects cross-classified by group (hallucinator/non-hallucinator) and by results of
cluster analy~s (cluster IIcluster 2).
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out1iers populating the right side of the plot.

2.3. A two group partition of subjects.

In order to determine which subjects belong to the main or "outlier"

cluster, subjects were divided into two groups using a partitioning cluster

analysis procedure (Thioulouse, 1995). A typical member of the outlying sub

group was chosen to start the partitioning procedure. This subject is

identified on Figure 2 by an asterisk above the point. Results from the

partitioning procedure are also shown on Figure 2. Fifteen members,

identified as cluster 2 in Figure 2, formed the outlying group while the

remainder of subjects, identified as cluster 1 on Figure 2 formed the main

group. Hallucinators were disproportionately represented in the outlying

group (p=.0102 using Fisher's Exact test). Twelve of the 15 members in cluster

2 were hallucinators .

3) Cluster 1 and cluster 2 MMPI plots

Following the determination of the two clusters, MMPI plots were

constructed based upon a subject's membership in cluster 1 or cluster 2. As

can be seen in Figure 3, the outlying group, cluster 2, had signiflcantly higher

scores than cluster 1, for each of the clinkal scales (significance was, as before,

determined by using Dunn's t' critical values to control for exp'?.rimentwise

type 1error).

4) Hallucinator and non-hallucinator MMPI plots following removal of

subjects in cluster 2

A fiI}aI MMPI plot was constructed to compare haIIucinators and non

hallucinators in cluster 1. As can be seen from Figure 4, hallucinators and

non-hallucinators mean scores for the scales are not different from one

another (p> .05 for all individual t-tests).
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Figure 4. Group MMPI scores following removal of members in cluster 2.
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Discussion

The results of this study show that a cluster of ouillers can be found

whose scores indicate significantly more psychological distress than non

ouillers. Since this outlying cluster is composed of hallucinators - by a large

majority - it can be stated that the hypothesis of the study was supported.

These results therefore suggest that differences between hallucinators and

non-hallucinators scores on scales of the Mini-Mult, in the Needham et al.

(1991) study, are due to a relatively small number of hallucinators who

endorse more symptom-oriented items.

The results are also consistent with those of Schultz and Melzack

(1993). Both studies show a similar ratio of hallucinators who can be

considered ouillers. (i.e. 3/14 in the Schultz and Melzack study and 12/42 in

this st".ldy, p=.442 using Fisher's Exact test for differences in proportions).

Thus we can state, based upon the results of Schultz and Melzack (1993) and

the present study, that between 21% and 29% of hallucinators do endorse

items that indicate the experience of some psychological problems. The

clinical implications of this finding are clear. Health professionals cannot

assume that an individual with the Charles Bonnet syndrome is immune to

psychological distress. They should, as a matter of course, screen all patients

with Charles Bonnet syndrome for psychological symptoms.

While the focus of this study was to detect psychological symptoms,

this orientation should not be unduly emphasized. The results of the study

also show that the majority of hallucinators cannot be distinguished from

non-hallucinators based upon a test of psychological symp~oms. Thus it is

clear that psychopathogy is not a necessary agent in the process that causes

Charles Bonnet hallucinations. It is proposed that the relationship among
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visual hallucinations, visual impairment, and psychological symptoms may

be conceptualized as overlapping, as depicted in the Venn diagram of Figure

5.
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Figure 5. Proposed relationship between visual hallucinations, visual impainncnt.
and psychological symptoms.



•

•

i4
References

Colligan, R. c., Ofbrd, K. P. (1992). Age, stage, and the M!vlPl: changes in

response patterns over an 85-year age span. fou filaI of Clillical

Psychology , 48, 476 - 493.

Gower, J. C. (1985). Measures of similarity, dissimilarity, and distance. In S.

Kotz and N. L. Johnson, Encyclopedia of statistical sciences, vol. 5. New

York: John Wiley and Sons, Inc.

Howell, D. C. (1982). Statistical Methods for Psychology (p. 528). Boston:

Duxbury Press.

Needham, W. E., Ehmer, M. J., Marchesseault, L., and De L'aune, W. R. (1986).

Effectiveness of the Mini-Mult in detecting MMPI pathology in the

blind. Journal of Clinical Psychology, 42, 887 - 890.

Needham, W. E., Taylor, R. E., Needham, M. L., and Horoshak, J. C. (1991).

Distress associated with benign hallucinations. Paper presented at the

Annual Meetings of the American Psychological Association, San

Francisco, California.

Schultz, G., and Melzaek, R (1993). Visual hallucinations and mental state: a

study of 14 Charles Bonnet hallucinators. The Journal of Nervous and

Mental Disease, 181, 639 - 643.

Thioulouse J. (1995). MaeDendro, Release 1.01. The Statistieal Software Guide

94/95. Koch, A. & Haag, U. (Editors). Computational Statistics and Data

Analysis, 19, 237 - 261.

Wilkinson, L., Hill, M., and Vang, E. (1992). SYSTAT: Statistics, Version 5.2

Edition. (p. 54) Evanston, IL: SYSTAT, Ine.



•

•

75
Bridge between 5tudv 4 and 5tudv 5

The previous two studies documented the mental status of Charles

Bonnet syndrome hallucinators. While the results of these studies are dear 

these hallucinations occur in individuals predominately free from

psychopathology or cognitive impairment -- it must be stated that not ail

investigators draw their subjects from a blind or visually impaired

community. To the extent that other investigators draw on other

populations, the results of their testing may be different. For example,

Howard and Levy (1994) have recently written a paper entitled "Charles

Bonnet syndrome plus" in reference to complex visual hallucinations of the

"Charles Bonnet syndrome type" that co-occur in individuals with late

paraphrenia (a late-onset schizophrenic-Iike psychiatrie disorder characterized

by delusions [Kaplan and Sadock, 1985]). These authors began their

investigation using a population that had obvious psychologieal

abnormalities and found that "Charles Bonnet plus" hallucinators scored

slightly (but significantly) lower on the Mini-Mental State Examination than

other late paraphrenics (26.18 vs. 27.25, respectively). Other recent

investigations that report on the cognitive status of their subjects have

obtained those subjects from a variety of sources induding psychiatry and

geriatrie medicine departments (Teunisse et al., 1994), a psychiatrie emergency

department (Lalla and Primeau, 1993), referrals to geriatric psychiatry (Cole,

1992), a low vision dinic (Holroyd et al., 1992) as well as a low vision clinic

and general medicine department (Holroyd et al., 1994). Two of these studies

report Iittle or no cognitive impairment in their subjects (Teunisse et al., 1994;

Lalla and Primeau, 1993). A third (Cole, 1992), found mixed results: sorne

hallucinators were cognitively intact and others showed either minimal
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cognitive impairment or mild dementia. The Holroyd studies (Holroyd et al.,

1992 and Holroyd et al., 1994) are particularly noteworthy because these

investigators also gathered a control group of non-hallucina tors. They found

that hallucinators had a significantly lower score on a brief cognitive test -

the telephone interview cognitive screen, or TICS <Brandt et al., 1988). Closer

examination of these results (Holroyd et al., 1992) shows 13 hallucinators

scored an average of 30.4 and 39 non-hallucinators scored 32. 8 (of a possible

41). The authors question whether a mild cortical disinhibition could have

contributed to both the slightly lower scores on the TICS and the production

of the hallucinations. The exact mechanism by which "mild cortical

disinhibition" could cause the lowered TICS scores was not discussed.

Interestingly, in both studies by HoIroyd et al. (1992, 1994), hallucinators were

either "nearly" significantly older than non-hallucinators (in the 1992 study),

or significantly older (in the 1994 study). Given that older age is associated

with increasing rates of rnild cognitive deficits (cf. Folstein et al., 1985), as well

as increasing rates of visual deficits (Kahn et al., 1977), the possibility also

exists that the hallucinations are related to the vision problems but unrelated

to cognitive deficits.

While these authors speculate about a possible contributory roll' played

by cognitive deficits, they dearly endorse the view that visual deficits play the

main causal roll' in the hallucinations. The next and final study in the thesis

explores the roll' of the visual system, after visual 1055, in the production of

the hallucinations.
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Hallucinator and Non-Hallucinator Performance on Detection Tasks:

Evidence for a Liberal Criterion Contributing to the Production of

Complex and Simple Hallucinations Associated With Deficits in Vision
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Abstract

The role of the visual system in the production of simple and complex

visual hallucinations was assessed using a signal detection paradigm. Fifteen

hallucinators (nine complex hallucina tors and six simple hallucina tors) and

15 non-hallucinators initially underwent a procedure to establish a threshold

stimulus suited to each subject's visual capacity at the time of testing.

5ubsequently, the threshold stimulus was used in a signal detection task.

5ubjects were asked to report the detection of the stimulus on "stimulus

trials", intermixed with trials in which the stimulus was not displayed.

Results from the two tasks show that hallucinators exhibited a more liberal

criterion for reporting the experience of the stimulus than non-hallucinators

during the threshold estimation procedure. Relevance of the results to

possible differences between the state of hallucinators' and non-hallucinators'

visual systems are discussed.
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Introduction

Individuals who have severe deficits in vision often report

hallucinatory experiences. That is, they report the experience of visual events

that do not correspond to events that originate externally to them. For most

of these people, the hallucinatory experiences consist of flashes of light,

"starbursts" and spots of indistinct shape in front of their eyes (Freiberg and

Rapuano, 1990). For others, the hallucinatory experiences are much more

complex; the hallucinated images definitely "look like something" such as a

person, an animal, or scenery. These complex hallucinations, when they

occur in dear consciousness without obvious cognitive deterioration, are

called Charles Bonnet hallucinations (Asaad, 1990).

In the search for a cause of visual hallucinations associated with

deficits in vision, a distinction can be made between explanations that

account for simple hallucinations and those that attempt to explain the

complex Charles Bonnet hallucinations. A quite reasonable and satisfactory

account of simple hallucinations is that they are caused by the discharge of

peripheral retinal cells, as weil as the firing of cells in low-level visuaI

processing areas such as in area VI. In fact, ophthalmology texts (e.g. Roy,

1993) enumerate a number of peripheral eye conditions induding glaucoma,

impending retinal detachment, traction of the vitreous on the retina, or

retinal microembolism that may give rise to simple flashes of light.

However, the attempt to explain the Charles Bonnet hallucinations by direct

application of this idea is dearly insufficient for the simple reason that

Charles Bonnet hallucinations are usually highly formed. It is very unlikely

that a presumably random discharge of retinal cells could be the basis of any

experience other than that of a light flash or an indistinct shape. Perhaps for
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this reason, a number of altemate ideas have been forwarded. Most of these

proposals can be grouped under the rubric "sensory deprivation."

Charles Bonnet hallucinations and sensory deprivation

The term sensory deprivation, used in its widest sense as an

explanation for Charles Bonnet hallucinations, implies an isolated or under

stimulating environment. Accordingly, Charles Bonnet"hallucinations arise

because the hallucinators live in rather monotonous environments. Cole

(1992), for example, noted that nine of his thirteen cases of Charles Bonnet

syndrome were living alone and, by implication, in an under-stimulating

environment. He further noted that the hallucinations abated for five people

after they received attention and stimulation during their stay in hospital.

Likewise Hosty (1990) found that the hallucinations experienced by one of two

cases stopped during the person's hospital admission. He also suggp.sted that

the change in sensory - that is, social/environmental - stimulation is of

"causal importance in the syndrome." Finally, Teunisse et al. (1994) use the

term "social isolation" when discussing the cause of the Charles Bonnet

syndrome. They note that eleven of their fourteen cases were living alone.

A well-known, controversial experimental analog of sensory

deprivation was documented in a number of laboratories in the 1950's and

1960's (e.g., Bexton et al., 1954; Zubek et al, 1961). Typically, undergraduate

subjeets lived in specially constructed sensory isolation rooms for periods of

time that ranged fram 1 day to 1 week. Complex visual hallucinations were

reported by a number of subjeets. In a review of 32 such studies (Zuckerman,

1969), the evidence for hallucinations (bath simple and complex) was

established. However, the failure of other laboratories to reproduce these

findings has lead at least one investigator (e.g., Suedfeld and Coren, 1989) to

question the earlier reported data.
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Despite the researchinto environmental sensory deprivation, studies

on Charles Bonnet syndrome that suggest a causal role for an "under

stimulating environment" do not propose a specifie mechanism -

psychological or physiologieal - by whieh the under-stimulating

environment could give rise to the hallucinations. Instead, sorne aut.~ors

(eg., Cole, 1992; Holroyd, 1992) have proposed visual deficits and

environmental monotony in combination with non-specifie cognitive/CNS

abnormalities as ail contributing to the production of the hallucinations. The

exact mechanism by which those contributing factors actually produce the

hallucinations remains unknown.

In a narrower sense, the term "sensory deprivation" is used to mean

the disruption of normal sensory functioning, 50 that central neural

processing is deprived of information from the environment regardless of

the content of that environmental information. The disruption can occur in

peripheral processing areas induding the sensory transducing cells of the

retina, or it can occur along the cptk nerve and optic tract, up to and

induding early, low-level, visual processing araas. There have been a

number of theories within this framework as to why tlùs disruption would

cause hallucinations.

The most widely cited of these is West's general theory of visual

hallucinations - the "perceptual release" theory (West, 1975). Briefly, the

theory posits that normal sensory input engenders both a stimulating effect

on the reticular activating system as weil as an organizing effect on a

mechanism that screens out irrelevant intemally and extemally generated

information. When sensory input àiminishes, awareness is normally

reduced. ·iowever, hallucinations may occur when input is reduced yet the

reticular activating system is sufficiently active to maintain normal



• aware:ess. The organizing function, now compromised, allows internally

generated information that is normally screened out, to enter awareness.

Schultz and Melzack (1991) and Schultz et al. (1995) have compared the

visual hallucinations of the Charles Bonnet syndrome with the

somatosenso~y/kinesthetic hallucinations that occur in people who have an

amputated limb or a disruption of normal somatosensory processing -- the 50

called "phantom limb" phenomena (Melzack, 1992). They have prop05ed

that these experiences reflect pattemed activity within distributed neural

networks in their respective sensory domains. Further, this patterned

activity, which resembles a schema (c.f. Neisser, 1976), may be triggered

and/or sustained by hyperactive cells immediately central to the processing

disruption. Similarly, Rabins (1994) has also recently discussed the parallels

between phantom limb phenomena and phantom hallucinations. He

proposes that spontaneous discharge from deenervated cells or cells involved

in cortical reorganization following peripheral eye damage are responsible for

the hallucinations.

Halligan et al. (1994) have recentiy proposed that the hallucinations

may be caused when higher visual processing areas such as V4 drive lower

areas (e.g. VI, dorsal LGN) via feedback connections between the areas. They

cite evidence from a study with cats (Minard and Malpeli, 1991) that shows

the ability of feedback connections from V2 to drive cells in VI. They argue

that, in general, information found at higher levels of visual processing can

influence and contribute to information processing at lower levels.

In sum, a number o{proposals have been forwarded regarding the

cause of Charles Bonnet hallucinations. Differences between theories stem

from both the importance ascribed to conditions outside the visual system

• (i.e., a monotonous environment or the role of mild cognitive deficits, if
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present), as well as differences in the specifie mechanism by which complex

visual events enter awareness. Note, however, that the "release" theùry,

"phantom vision" theory, as well as the mechanism proposed by Halligan et

al. (1994) ail hold, as a reasonable but untested assumption, that the complex

experiences employ the visual system's "hardware." Establishing that this is

indeed the case may in tum be a starting point for a more exact determination

of the underiying mechanisms of these hallucinations.

The idea that these hallucinations are a product of activity within the

visual system makes intuitive sense because the hallucinations have a

similar phenomenology to normal vision (Schultz et al., 1995). That is, the

hallucinations "feel" like normal vision in a number of respects. For

example, the hallucinations appear extemal to a person. They are sharply

focused and become visible suddeniy without any voluntary effort while the

hallucinator is alert and has his eyes open. In contrast, the everyday

experience of thinking about an object is quite different. As weil, there is

evidence that another quasi-visual process, namely mental imagery, shares a

common neural substrate with visual functions (Finke, 1985; Farah et al.

1988). If mental imagery utilizes visual processing areas, then it is even more

likely that visual hallucinations have a common neural substrate with

normal visual processes. Hallucinations simply share more wit_1l vision than

do mental images.

The signal detection methodology: a visual system probe

To test the idea that the hallucinations are a product of activity within

the visual system, a signal detection paradigm was used. In a standard signal

detection experiment a stimulus is chosen which is within the threshold

range for subjects in the experiment A stimulus within threshold range is

• defined as one in which an individual detects sorne proportion of stimulus
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presentations greater than zero but less than one. According to signal

detection theory, if the same threshold stimulus were repeatedly presented

and rated according to perceived intensity, the ratings should be distributed

along the normal curve. Similarly, signal detection theory asserts that

background noise intensity, during trials in which the stimulus is not

presented, is also normaUy distributed. The more detectable a stimulus is

from background noise, the farther apart the œnters of

the two distributions are from one another. A subject in a given

experimental situation chooses a criterion point along the "perceived

intensity" dimension whereby stimuli that faU past that criterion are

responded te as being perceived and stimuli that faU before the criterion are

responded to as not perceived Any criterion chosen will intersect bath

distributions, yielding a portion of the respective distribution above and

below the criterion point (see Figure 1, panel A). That portion of the "noise"

distribution falling past the criterion point corresponds to the proportion of

trials in which no stimulus was presented but the subject responded by

reporting as seeing something and is called the "false alarm" proportion

(Figure 1, panel BI).

The proportion of the noise distribution that falls before the criterion

corresponds to the proportion of "correct rejections"; in these trials, nothing

is presented and the subject responds that he does not perceive anything

(Figure 1, panel B2). Designations can also be given to the portions of the

signal+noise distribution above and below the criterion. Above the criterion,

the proportion corresponds to "hits", in which a stimulus is presented and

the subject reports perceiving it (Figure 1, panel B3). Below the criterion, the

proportion corresponds to "misses", or the proportion of stimulus
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•

Figure 1. A) graphie representaion of the relationships between a hypothetical "noise" distribution,
"signal+noise" distribution, and criterion on the perceived intensity dimension., BI-B4) names given to
selective portions ofone of the distributions (see text for details).
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presentations responded to as not being perceived (Figure 1, panel 84).

The signal detection paradigm has been utilized by a number of

investigators to make inferences about the state of the visual system. For

example, Segal and colleagues (Segal and Gordon, 1969; Segal and Fusella,

1970, Reeves and Segal, 1973) and, more recently, Farah (1985, 1989) have used

signal detection methods to make inferences about the interaction between

mental imagery and visual processing. Likewise, Perlini et al (1993) employed

signal detection methodology to investigate the effect of hypnotically induced

hallucinations on the ability to perform a lexical decision task. The authors

also sought corroborating evidence from visual evoked potentials from a

number of brain areas. The only signal detection study to compare true

hallucinators and non-hallucinators was reported by Bental and Slade (1985).

These authors found that schizophrenies who have auditory hallucinations

are more likely to report that they heard a faintly spoken word on a

background of white noise, regardless of whether the word was actually

present, than schizophrenies who do not hallucinate (i.e. different biases). No

signal detection studies have compared Charles Bonnet hallucinators to non

hallucinating visually impaired individuals. The absence of such studies

may be the result of several factors. First, systematic investigation of this

topie is just beginning. As weIl, the visual capacity of Charles Bonnet

hallucinators can be considerably different from one another. This precludes

the application of a straight-forward signal detection experiment because a

stimulus that is within the required threshold range for one subject may be

completely detectable for another subject, and totally undetectable for yet

another subject. In order to work around this fact, a threshold stimulus can

be found for each subject prior to the detection experiment by adjusting the

size of the presenting stimulus until it is within threshold range. This
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procedure, however, invalidates a between-group comparison on a measure

of the sensitivity of the visual system to the stimulus, simply because the

measure, called d', is affected by the size of the presenting stimulus (in

addition to the sensory capacity of ilie visual system). The criterion point 

that is, the point along a dimension of perceived intensity beyond wlùch a

subject will respond that he or she saw the stimulus - can be compared,

because a criterion point is chosen independently of the stimulus size.

Despite tlùs limitation, the available measure - the criterion - has

considerable theoretical importance. For example, in her studies of mental

imagery, Farah (1989) found that a mental image imagined to be seen on a

target screen, consistently and systematically lowers the criterion for detection

of a stimulus in the same region of the visual field. Farah argues lhat the

lowered criterion may reflect a type of attentional mechanism. That is , when

a mental image is formed, attention is deployed to that region of the visual

field, effectively lowering an individual's threshold for perceiving any

activity within that region. Both physiological (e.g., Moran and Desimone,

1985; Chelazzi et al., 1993) and psychophysical (Ramachandran and Cobb, 1995)

evidence support the notion that changes in attention can alter the responses

of cells in the visual system and the perception of stimuli presumed to be

processed very early in a "bottom-up" processing stream. Given that normal

visual perception also frequently involves active attending to a portion of the

visual field - that is, it involves an attentional mechanism - it is of interest

to determine whether hallucinators differ from non-hallucinators on the

criterion measure.

The criterion measure is also of interest for another reason. It can

reveal a difference in background activity, or "noise", between hallucinators

• and non-hallucinators. The value of the criterion can be obtained by finding
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distance is calculated from the "correct rejection" proportion and is expressed

as a z-score. If it is assumed that spontaneous cell firing or background

"noise" levels within the visual system are distributed along a normal curve,

in accordance with signal detection theory, then it is possible that the entire

noise distribution is shifted in hallucinators compared to non-hallucinators,

and thus is reflected by a smaller criterion value (smaller z-scores for

hallucinators compared to non-hallucinators).

The following experiment, therefore, was performed to determine if

hallucinators and non-hallucinators do, in fact , show criterion differences.

5pecifically, it is hypothesized that hallucinators show a more liberal

(smaller) criterion relative to non-hallucinating visually impaired people.

Method

5ubjects

Thirty male subjects participated in the study. Twenty-nine were

visually impaired U.5. veterans who were currently participating, or had in

the past participated, in a 10 to 12 week program on adjustment to blindness

at the Veterans Affairs Medical Center in West Haven Connecticut One

subject was a visuaily impaired staff member. Of the 30 subjects, haU were

hallucinators (mean age = 65.1 years, 5D 11. 4) and ha1f non-hallucinators

(mean age = 60.1 years, 5D 12.0). Of the hallucinating group, 9 experienced

complex hallucinations and 6 experienced simple hallucinations. AIl but one

complex hallucinator reported seeing an image within the two weeks prior to

the experiment Examples of hallucinations seen by complex hallucinators

• include: a compellingly realistic red-and-white striped basketball in the corner
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landscape, rag-dolls wearing hats. Sübjects in the simple hallucinator group

included people who acknowledged that they experience unusual visual

phenomena but whose description lacked clarity and/or complexity

characteristic of Charles Bonnet hallucinators. The simple hallucinators

reported seeing unusual visual phenomena of various shapes and colours

that "look like" an object, or were "reminiscent" of an object as opposed to the

complex hallucinator's description of "seeing" an object. Examples of objects

hallucinated by subjects in this group include a brightly coloured geometric

pattern, a wave against a nondescript part of the hull of a boat, an image that

looks like a skull and cross-bones, a box or car at a distance. Non-

hallucinators fit into neither of these groups.

Procedure

The experiment consisted of two phases: 1) finding a stimulus that is

within the subject's threshrId range, and 2) presenting the threshold

stimulus over trials that are randomly interspersed with blank trials.

Phase 1: Determining the threshold stimulus

After informed consent was obtained, the subject was seated and

ambient lighting was reduced to near dark conditions. During an interval of

approximately 15 minutes whereby the subject's eyes were allowed to adapt to

the lighting conditions, a 51-item social desirability scale (Marlowe and

Crowne, 1964) that also contained mler items from the Minnesota

Multiphasic Personality Inventory (MMPI) was administered. After

completing the questionnaire, the subject was instructed to place his chin on a

chin rest and a nine-inch computer screen was moved directly in front of the

• subject at a distance of four feet from the edge of the chin rest. Subjects with
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defidts in the central portion of their visual field (13 hallucinators, 5 non-

hallucinators) were instructed to fix their attention on a large black cross on a

white sheet of paper that was fixed at a distance of 25 inches from the center of

the computer screen. In this manner, these subjects viewed the screen at an

eccentricity of 27.5 degrees. Altemately, subjects \Vith peripheral visual

deficits were instructed to fix their attention direcÙy at the center of the

computer screen (1 hallucinator, 10 non-hallucinators l ). Subjects were then

instructed that they would hear two tones. In the interval between the two

tones, a circle would be briefly presented to them. They were informed that

sometimes they would see the circle and sometimes they would not. The size

would change depending on their answer.

The stimulus for each of the trials was a circle composed of fine

aItemations of black and white pixels (72 pixels = 1 inch), 50 that for practical

purposes it was gray when viewed at four feet. The stimulus was presented

on a black background. A single trial consisted of the following events in

sequence: a 200Hz tone of .s seconds duration served to warn that a stimulus

is forthcoming; a 1.5 second interval; presentation of the stimulus for .s
second; another 1.5 second interval; a 400Hz tone of .25 seconds duration to

signal the end of the stimulus interval; a period of at least 4 seconds in which

the subject's response was keyed in; and a 3 second interval following the

keyed response before the subsequent trial. Subject's verbal responses were

keyed into a file during the course of the experiment.

Stimulus size was changed after every trial. A "yes" response led to a

decrease in the stimulus size of the subsequent trial. A "no" response led to

an increase in the subsequent stimulus size. The amount of change was

determined using the "parameter estimation by sequential testing", or PEST,

IThe testing angle (straight or side) was not recorded for one subject, due to an over~ight.
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a1gorithm (MacMillan and Creelman, 1991, p. 196 - 197). Initial stimulus size

was 70 pixels in diameter (72 pixels = 1 inch). Initial "step" size -- that is, the

amount by which the subsequent stimulus was changed -- was 40 pixels.

Following the PEST rules, each step in the opposite direction from the

previous step, called a reversaI ( Le., an increase in size following a decrease),

called for a halving of the step size, with the exception that the smallest step

size al10wed was one pixel. Two changes in the same direction did not

change step size but a third doubled the step size. FinaIly, if a reversaI

followed a doubIing of step size then three changes in the same direction had

to take place before doubling began again. This sequence of stimulus

presentation and size adjustment continued until there were a total of 14

reversais in direction. Calculation of the threshold was based on the average

size of the last eight stimuli. The entire threshold estimation phase was

performed twice for each subject. The threshold estimation that was smaller

was used for the second phase of the experiment.

Due to the range of visual abilities of the subjects, brightness of the

stimulus was adjusted for sorne subjects prior to the start of threshold phase.

As previously stated, the specific goal of this first phase was te- find a stimulus

that was within threshold range for that subject. In fact, the procedure as

described should converge upon that stimulus size to which the subject

would respond "yes" 50% of the time.

'Phase 2: The detection experiment

Once the threshold stimulus was established, the subject was instructed

that the task was now different from the previous one. The subject was told

that half the time there would be a circle presented, as before, and half the

time there would actually be nothing presented between the two tones. The

subject was also told that the order of presentation would be random, so that
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on any given trial he would not be able to anticipate whether a circle would

be presented. One-hundred trials were administered: 50 trials in which a

stimulus was presented and 50 "blank" trials. Stimulus and blank trials were

alternated on a fixed, pseudorandom basis. Stimulus trials in which subjects

responded "yes" (i.e., hits) were sporadically provided with feedback to ensure

that subjects maintained an internai reference for the stimulus. Ali other

aspects of phase two were identical to phase one. That is, timing conditions

were the same, lighting conditions were also identical, and responses were

written to a file during administration. An opportunity fvr rest was given

every 20 trials. At the conclusion of the experiment a measurement of

background illumination was taken.

Results

Pooling subject responses

Each of the 100 trials was categorized as a "hit", "miss" ,"correct

rejection", or "false alarm." For each subject, a hit rate (total hits/50), false

alarm rate (total false alarms/50), was calculated. Since more than one subject

in ail groups completed phase two without a giving a false alarm response (6

non-hallucinators, 4 complex hallucinators, 2 simple hallucinators), and thus

had a false alarm rate of zero, subject's responses were pooled within their

respective group. Pooling data From subjects is one method of dealing with a

proportion of zero, if, as noted by MacMillan and Creelman (1991, p. 276), the

observed proportion is the result of "...sampling variability associated with [a]

small number of trial[s]..." Pooled hit rate and false alarm rate for the groups

were as follows: complex hallucinators, .449 and .027; simple hallucinators,
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.473 and .030 ; combined (simple and complex) hallucinators, .459 and .028;

non-hallucinators, .597 and 024.

Measure of interest - the criterion

It may be noted that each phase of the experiment has an associated

criterion by virtue of the fact that in both phases, subjects were required to

make a decision whether or not they saw a stimulus during the presentation

interval between the two tones. According to signal detection theory, the act

of making a decision implies the use of a criterion. We will designate the

criterion used in the threshold phase as Cl, and the criterion used in the

detection phasl' as C2. As stated previously, the value of the criterion can

usually be obtained by finding its distance from the mid-point of the noise

distribution. The distance is calculated from the "correct rejection"

proportion and is expressed as a z-score. A statistical comparison can bE: made

between two z-scores (MacMillan and Creelman, 1991 pp. 271 - 274), since it is

known that a z-score corresponding to a correct rejection proportion p has a

variance of

var [z(p) ] =p(l-p) / N [cp (p) ]2

where N is the number of trials, and cp (p) is the height of the normal density

function at z(p). Using the calculated variances, a 95% confidence interval

can be found for a score that is the difference between the two z-scores. If the

confidence interval does not include zero, then there is a significant

difference between the criteria.

5ince the threshold phase of the experiment did not include "blank"

trials (and thus there was no possibility of obtaining "correct rejections"),

• calculation of the criterion Cl could not be determined in the standard
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Because it is known that the threshold procedure finds the stimulus size to

which the subject should respond "yes" 50% of the time -- and given that the

same "50% yes stimulus" is used in the second phase -- it follows that Cl can

be obtained from the point along the intensity dimension in phase two

where the combined percentage of false alarm area and hit area equals 50.

Table 1 shows the values of Cl for each of the hallucinating groups

(separately and combined) and non-hallucinators represented as distance

from the center of their respective noise distributions. From this table it can

be seen that combined complex and simple hallucinators , as weil as complex

hallucinators alone, had criteria significantly different from non

hallucinators during phase one of the experiment. The criteria utilized by the

hallucinating groups is one which allows for a greater percentage of false

alarms.

The criterion C2 is calculated in a more straight forward manner by

finding the z-score corresponding to the correct rejection proportion in the

detection phase. Comparisons between hallucina tors and non-hallucinators,

again by finding confidence intervals for the difference scores, showed no

significant differences for this phase.

To further test the significant differences between the hallucinator's

and non-hallucinator's criteria in the first phase, two additional data analysis

procedures were carried out. Since pooling subjects' data is one of a number

of methods of dealing with an observed proportion of zero, it was of interest

to determine if significant differences would also be found using other

methods. Significant differences between hallucinators and non-

•
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Criterion 95% Confidence Interval Significance
Score (Cl) for difference score Cp< .05)

Group

complex
1.879 .375 :: .340 *halucinators

simple
1.887 .367 :: .378hallucinators

combined 1.882 .372 :: .307 *hallucinators

non- 2.254 -hallucinators

Table 1. Criterion scores and 95% confidence intervals for difference scores.
Difference scores are calculated by subtracting the relevant hallucinators'
group score from the non-hallucinators' group score.
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hallucinators were still found when Cl scores (found for each of the subjects

individually, u~ing the procedure described for the data analysis of phase one)

were subjected to at-test. 5ubjects with a proportion of zero were eliminated

From this test. (This approach was also used by Farah, 1989). Using a third

data analysis technique, that is, computing individual criteria (as above) after

adding a small value (.01) to zero false alarm proportions, did not yield

significant differences between the groups.

There were no significant differences between hallucina tors and non

hallucinators on the Marlowe-Crowne measure of social desirability.

Discussion

The resuits show that during phase one of the experiment, complex

hallucinators, as well as combined (si:nple and complex) hallucinators,

utilized a significantly more "liberal" criterion than non-hallucinators.

"Liberal" is used in the sense that the criterion was one that allowed for a

greater number of false alarms. This difference, however, was not evident

during the second signal detection phase of the experiment.

It is important to note that the above differences in criterion location

can arise From at least two different sets of circumstances. Figure 2 shows two

alternate interpretations for the observed criterion differences. Accordingly,

the comparison labeled 1 shows the criterion differences between

hallucinators and non-hallucinators arising From true (or absolute)

differences betwaen the groups' criterion points. The comparison labeled 2

shows the criterion differences arising From a relative increase in the

background noise for the hallucinating group.
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A clue as to why there was a significant difference between groups in

phase one and not in phase two of the experiment is apparent from

examining Figure 3. This figure accurately depicts the noise distributions and

criteria for the threshold phase, as before, but additionally, the signal+noise

distribution and the criteria from phase hvo (dotted lines) are added. lt can be

seen that the difference observed behVeen the groups in phase 1 is the result

of a shift in criteria by the non-hallucinator:". The hallucinators as a group

did not change criteria across phases. Since the hallucinators -- by virtue of

their membership in the "hallucinating" group -- are different from the

norm, this lack of criterion shift could play a role in the production of the

hallucinations.

Criterion shifts can be due to a number of factors. In addition to the

previously described and hypothesized attentional mechanism, motivational

factors and information gleaned from instructions can also be said to affect

the criterion used by a subject. The fact that hallucinators and non-

hallucinators did not significantly differ from one another on the social

desirability scale makes an explanation based upon an approval motive

unlikely (i.e., trying to do or say what they believe the investigators want of

them). Perhaps subjects, though they received the same instructions,

responded differentially to them. Why this rnight occur is unknown at

present. One possibility is that the lack of criterion shift for the hallucinators

reflects a "ceiIing effect" for this group. Spedfically, it can be speculated that

knowledge that stimuli would not be presented on aIl trials in the second

phase made subjects in both groups more vigilant for occasions in which the

stimulus was presented, and thus produced an impetus for a criterion shift
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(i.e., more attentional resources allocated to detecting any activity within the

attended portion of their visual field.) If it is further hypothesized that all

individuals have an upper limit for the proportion of times that they are

willing to say "yes" under conditions of uncertainty, then perhaps the

hallucinators were already at that limit due to an increase in background

noise (spontaneous activity within the lower level visual system). The non

hallucinators' criterion still had "room for movement." This situation

would be represented by the comparison labeled 2 on Figure 3.

The above speculative expIanation cannot fully account for the

mechanism by which Charles Bonnet hallucinations occur. In this study

simple hallucinators responded to the stimuli in a similar fashion to the

complex hallucinators. It appears that it was only by virtue of the smaller

number of subjecis in the "simple hallucinators" group that the criterion

difference between this group and the non-hallucinations was not significant.

The reason why one of the hallucinating groups would have complex

hallucinations and the other group simple hallucination is unknown. Thus

while the above proposed mechanism of an increase in background noise

modulated by attentional resources may account for the occurrence of what

might be called a "stock visual hallucinatory experience", how that visual

experience gets incorporated into an individual's ongoing neuromatrix for

visual experience may vary from one individual to another.

The results from this study show that hallucinators and non

hallucinators can, at times, significantly differ in their relative criterion

location during visual tasks. This result is consistent with a true absolute

criterion difference between the groups. It is also consistent with a relative

increase in background activity (or noise) for the hallucinators. Or

aItemately, the differences could arise from sorne combination of both
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circumstances. Future research may be directed towards studies that

differentially assess these hypotheses.

lOI
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GENERAL DISCUSSIQN

In this last section of the thesis, the major findings of the studies are

summarized, explanations for the hallucinations are explored, and finally,

future directions for research are offered.

Major Findings

1) A strong association exists between the reduction of normal visual capacity

and the complex visual hallucinations seen in the Charles Bonnet syndrome.

The visual reduction may be due to peripheral eye conditions such as

macular degeneration, cataract, glaucoma, and diabetic retinopathy as weil as

central conditions such as tumors and infarcts of the visual processing areas.

The hallucinations appear to be more prevalent in woman and in older

individuals, although no prevalence studies have been conducted which

control for base rates of eye disorders in the sexes and across the age spectrum.

The content of the hallucinations can be variable within an individual

hallucinator and between hallucinators, and may indude such entities as

people, animais, buildings or scenery. The images may or may not be familiar

to the hallucinator. Like phantom limb experiences, the visual

hallucinations tend to fade over time.

2) A set of properties common to hallucinators can be established, despite the

fact that not ail hallucinators have identical experiences. The results from

study 2 show that Charles Bonnet hallucinators typically experience an image

that appears while they are alert and have their eyelids open. The image

• suddenly becomes visible without any known trigger or voluntary effort. The
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image itself is sharply focused, and commonly does not move while seen.

The haIJucinated image stays present for a period of time best characterized by

hallucina tors as "seconds" rather than "minutes" or "hours,"

3) A dimension of haIJucinatory/perceptual experience was revealed through

statistical analysis of the hallucinatory properties of 5tudy 2. The dimension,

which accounts for 65.9% of modified inertia, ranges from discrete, brief and

singular experiences at one pole, to multiple, lengthy and changing

experiences at the other pole. Hallucinations experienced in the Charles

Bonnet syndrome are found at the discrete, brief, and singular pole of the

dimension.

4) The results of psychological testing demonstrate that the mental status of

Charles Bonnet hallucinators can be characterized as intact. On tests that

measure psychological syrnptoms, and thus indicate emotional distress, the

hallucinators score on average within the normal range. 5irnilarly, on a test

that screens for cognitive impairment, hallucinators scored within the

normal range. A detailed study of hallucinators' and non-hallucinators'

responses on one test of psychological syrnptoms, the Mini-Mult, reveals that

higher hallucinator scores on the clinical scales are the result of a small

cluster of outliers (largely composed of hallucinators). These ouillers score

significantly higher in the pathological direction than the non-outlying

cluster. The remaining majority of hallucinators could not be distinguished

from non-hallucinators on this measure.

5) The results of 5tudy 5 show that on visual tasks that require a subject to

• report the detection of threshold-Ievel stimuli, hallucinators compared to
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non-hallucina tors can have significantly smaller values that measure the

distance between a subject's criterion location and the center of the

background noise distribution. These results are consistent with the

hypothesis that the level of background activity is greater in hallucinators

than in non-hallucinators. The results are also consistent with differences

between the groups in absolute criterion location.

Final Speculation on the Cause of the Visual Hallucinations and

Directions for Future Research

It has been asserted throughout this thesis that Charles Bonnet

hallucinations can be considered analogous to phantom limb experiences.

The most compelling justification for this idea is that both experiences are

associated with a large reduction of normal sensory input in their respective

sensory domains. The simple fact that these parallel phenomena exist -- and

further , that musical and formed auditory hallucinations can be experienced

following hearing impairment (Miller and Crosby, 1979; Hammeke et al.,

1983; Asaad, 1990; Berrios, 1990) - suggests the inference that hallucinations

subsequent to sensory 1055 reveal a general property of both normal and

hallucinatory perceptual processes. More specifically, the fact that individuals

may experience complex well-formed perceptual experiences when peripheral

sensory input, at best, provides a degraded and sporadic stream of

information about the world - and at worst, no information whatsoever - is

a persuasive argument that higher level processes in the perceptual

processing hierarchy can at times dominate over lower level processes

involved in the various domain-specific perceptual experiences. In short,

• "top-down" influences appear to be important.
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TIùs idea has appeared throughout the thesis. For example, in Study 2

the hypothesized role of top-down processes in the production of Charles

Bonnet hallucinations was discussed. In tlùs regard, Dennett's (1991) idea of a

hypothesis generation mechanism was described. While Dennett is certainly

not the frrst to propose the analogy between perception and hypothesis

generation - apparently that idea follows from the writings of Helmholtz in

1866 (Gregory, 1987, pp. 608 - 611) - he extends the analogy to hallucinatory

perception as seen in the following passage:

"AlI we need suppose must happen for an otherwise normal
perceptual system to be thrown into a hallucinatory mode is for
the hypothesis-generation side of the cycle (the expectation
driven side) to operate normally, while the data driven side of
the cycle (the confirmation side) goes into a disordered or
random or arbitrary round of confirmation and disconfirmation
..." (Dennett, 1991, p.12)

Similarly, in Study 2, Neisser's (1976) idea of an anticipatory schema as

weIl as Melzack's (1989) schema-like concept of the "neuromatrix" were aIso

discussed. In Study 5, an "attentional" mechanism proposed by Farah (1989)

was discussed. And even the review paper, Study 1, proposed that the

hallucinations occurred within the context of a general arousal mechanism.

Gearly, all these phrases do not refer te identical concepts. However, insofar

as they do refer, in part, to larger, more general, widespread brain processes

which can exert an influence on the operation of the visual system, they can

be said to have a common function. In the present discussion, the phrases

"attentional mechanism", "hypothesis", and "anticipatory schema" are used

interchangeably.

If the general idea of a top-down process and the specific idea of a

• hypothesis generation mechanism are valid, then it would be reasonable te
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conjecture that all people who have severe visual deficits should hallucinate.

These accounts of the hallucinatory experience regard the hallucinations as

the product of processes involved in normal visual perception and

presurnably operate in ail people who. at one time, had relatively normal

vision. The fact is, not ail visually impaired people hallucinate. A puzzling

discrepancy exists between the proportion of people who report phantom

limb phenomena and the proportion who report Charles Bonnet

hallucinations. Within groups of people who are visually impaired, the

prevalence rate for these hallucinations is estimated at 10 to 30 percent (based

upon a review of the literature), whereas it is commonly estimated that 80 to

100 percent of amputees experience phantoms (Katz, 1989).

One possible explanation for the discrepancy is that Charles Bonnet

hallucinators simply report the experiences at a much lower rate than they

actually occur. There is a considerably greater stigma associated with the

admission of visual hallucinations, which occur commonly in patients with

severe mental disorders, compared to the report of phantom limb

experiences. Even with an allowance for different rates of admission,

however, it is not likely that the visual hallucinations are as ubiquitous as

phantom limb experiences. The question, then, is why ail people with severe

visual impairment do not hallucinate.

Perhaps a key to the answer lies in the joint consideration of "top

down" and "bottom-up" contributions. While top-down accounts of the

hallucinations have been emphasized, we must not disregard the role of

spontaneous and random activity, or noise, in the low-Ievel visual processing

areas of the visual system. In fact, the "neuromatrix" explanation as weil as

the hypothesis-generation account as proposed by Dennett both postulate a

role for spontaneous, random activity in the visual system. A neuromatrix
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hypothesis for the hallucinations holds that the spontaneous activity in low-

level visual processing areas triggers more complex and patterned activity in

higher-level visual processing areas. A hypothesis-generation account holds

that the random activity potentially confirms a "perceptual hypothesis."

Presumably this mechanism is analogous to the common phenomenon of

erroneously hearing the telephone ring while in the shower, when one is

expecting an important calI.

Study 5 of the thesis was an attempt to determine the reason why

halludnations occur in some people and not in others. This study measured

the proportion of trials in which subjects report a threshold-level visual

stimulus when it was and was not actually present. Unfortunately, because of

limitations of the design of the study, the results cannot be interpreted

unambiguously with regard to the relative contribution of top-down and

bottom-up influences. From the results, an argument can be made that both

are necessary. If the observed difference between hal!ucinators and non

hallucinators were due only to a difference in background noise, then an

additional (top-down?) mechanism must be proposed to account for the

reason why some of the halludnators had complex hallucinations while

others experienced only simple hallucinations. The results showed that

complex halludnators do not differ from simple halludnators, though both

differ from non-hal!ucinators. On the other hand, if the results are assumed

to be due entirely to top-down attentional or expectancy effects (reflected in

absolute criterion differences between the groups), then the question still

remains as to why some visually impaired subjects halludnate and others do

not, since presumably al! people have expectandes.

The above discussion leads ~o a number of ideas for future studies. The

• most direct assessment of top-down and bottom-up contributions could be
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conducted using a functional brain imaging technique such as positron

emission tomography (PET). Hallucinators and non-hallucinators could be

pre-trained in a classical conditioning paradigm to expect a visual stimulus

when a specifie tone is heard. Measures of baseline activity in the visual

system could quantify bottom-up contributions, and expectancy, or top-down,

contributions could be assessed by measuring the effect of the tone

presentation on visual system activity (assuming that the tone does indeed

create an expectancy for a visual event).

Short of conducting a PET study, a slightly more complicated signal

detection study may also differentially assess the role of both top-down and

bottom-up contributions. In general terms, these could be assessed by directly

manipulating subjects' expectancy for a visual stimulus and also

manipulating the degree to which the actual stimulus matches the expected

stimulus within the same experiment.

Another area for future research is in the development of effective

approaches to manage the hallucinations. Regardless of whether an

individual is incessantly hounded by visual images, or the person experiences

the occasional hallucination, these experiences can both be frightening and

annoying. In the literature review, Study 1, it was noted that there are reports

of individuals who were able to stop the hallucinations by dosing their eyes

(Bartlet, 1951), moving their eyes (e.g. Benson and Rennie 1989), or simply

fixating on the hallucinated object (e.g. Kolmel, 1985). Similarly, approaching

the hallucination (e.g. Patel et al., 1987) or talking to it (Lance, 1976) was also

reported to stop the hallucinations. In Study 5, it was also mentioned that an

increase in social!environmental stimulation appeared to stop the

hallucinations in some individuais (e.g. Hosty, 1990). Clearly these reports

must be followed up and investigated systematically. In addition to the
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potential relief for individuals disturbed by the hallucinations, the

development of effective management techniques may hasten the

understanding of the cause of the hallucinations.

It is usually the case in scientific exploration that description precedes

explanation. Only after careful, systematic examination of descriptive

phenomena do patterns begin to emerge, and it is only after linking these

patterns to testable hypotheses that causes can be assessed. Studies on the

Charles Bonnet syndrome have for the last 230 years, by and large, been

descriptive. It is time that researchers move beyond description and work

toward explanation.
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• Appendix A

A Description of the "Burt" Table and a Rationale
for Using Modified Factor Scores

As noted within the text of Study 2, the multiple correspondence
analysis (MCA) solution is based upon the analysis of a "Burt" table which is
the cross-tabulations of ail possible pairs of variables, including a variable
with itself. The Burt table, therefore, is itself composed of a number of
contingency tables. The small example provided shows two variables, A and

B. Variable A has three levels while variable B has two levels. This Burt
table based on these variables contains four contingency tables, each outlined
by double lines. A value in each of the cells, AIB2 for example (in boldface
type), represents the number of subjects who endorsed both level one of the A

Al A2 A3 Bl B2

Al
A2
A3

Bl
B2

AlAl A1A2 A1A3 A1Bl A1B2
A2Al A2A2 A2A3 A2Bl A2B2
A3Al A3A2 A3A3 A3Bl A3B2

B1Al Bl.4.2 B1A3 B1Bl B1B2
B2Al B2A2 B2A3 B2Bl B2B2

variable and level two of the B variable. Two of the four sub-tables in this

example represent variables crossed with themselves (i.e. the sub-table in the
.upper left is A crossed with A; the sub-table in the lower right is B crossed

with B). If the amount of "inertia" is roughly equated to the distribution of
subjects within the sub-tables; sub-tables in which the subjects are evenly
distributed amongst the cells have a low quantity of inertia. Sub-tables in
which subjects are unevenly distributed contain a high level of inertia.
(Technically, inertia it is equal to the chi-square value for the entire table

divided by the number of data points). Note that sub-tables in which
variables are crossed with themselves contain a large amount of inertia
simply because of the contrived nature of crossing a variable with itself. The
total inertia for the entire Burt table is therefore vastly over estimated, and

• conversely the quality of the MCA solution is underestimated. ln simple
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terms, the modification procedure corrects for this by eliminating the inertia
contribution made by the sub-tables where a variable is crossed with itself.

This is accomplished by scaling the principle inertias accordingly (Rovan,
1994):

.,
Xk ; [Q~I (Àk-~)r for k=l,2,... ,

where Àk is the kth modified principle inertia (eigenvalue), Q is the number

of variables from which the categories came, Àk the kth principle inertia. The
square-root of the first modified inertia is multiplied with the coordinate

points of the first axis to yield the final values for the modified factor score of

the first axis. A similar procedure is used to find the points for the second
and third dimensions, etc.
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Appendix B

Studv 3 Case Reports

Case 01

Female: Born 1917

This 73-year-old woman reports that she woke up one morning in

January 1983 to find a sudden decrease in her visual perception. Optometry

notes from the Montreal Association for the Blind (MAB) confirm macular

degeneration in both eyes, with a visual acuity of 10/600 in her left eye and

10/700 in her right eye. Subject 01 reports experiencing different visual

phenomena, ranging in complexity and apparent type. From the simplest to

the most complex, she states that she sees flashes of light shoot across her

visual fields on a daily basis. She also reports seeing "sparkles" around a

street lamps at night and that, in general, any light bothers her.

Intermittently, since the onset of her visual problems, she sees a mass of

.moving "spaghetti" or "intestine" against a white hazy background. Out of

the centre of this moving mass, images of faces and sometimes images of an

animal such as a dog may appear. She reports that this whole scene occurs for

a few minutes in duration and appears only at night before she goes to bed.

When questioned explicitly whether she is asleep, the subject reports that she

is awake. She states that her eyes are open and that the images appear on the

wall of her bedroom, or on her closet door. The subject reports an irregular

sleeping pattern, wakütg in the middle of the night, or at an early morning

hour. At these times the subject reports getting out of bed and having a cup

of tea before going back to bed. One of the complex, well-formed images that
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she has experienced is tha t of a figure of a man. 5he describes the image as

tal!, thin, and very beautiful to look at. The figure was not in colour and was

further described being very neatly dressed in a black suit with a grey shirt.

He had long black hair wi th grey streaks in it. The subject reports not being

able to see his face. This hallucination was estimated to last for 3 minutes.

When she attempted to wake her husband, the figure rose slightly in the air

and receded back through the wall of their bedroom. 5he said that she saw

this figure again, on a separate occasion, from the torso up as if it was

kneeling. 5he further reported that a couple of years later, again at night, she

saw a very clear image of her mother by her bed. This image occurred for

approximately 5 minutes.

lt is apparent that sorne of the visual phenomena that this subject

experiences can be accounted for without recourse to central explanatory

mechanisms. The flashes of light may be due to the spontaneous discharge of

retinal cells, and the sparkles around street lamps may be due to refractive

glare of the light. Even the mass of moving "spaghetti" can be accounted for

if it is proposed that blood vessels in front of the macular region are casting

shadows on the retina, however, this is unlikely since the subject reports that

she in a dark environment when the "mass" appears. The faces of people,

figures of animais, and especially the life-size figures of people appear to be

true hallucinatory experiences like those seen in Charles Bonnet syndrome.

Case 02

Female: Born 1909

Subject 02, an 81-year-old woman, reports a sudden onset of visual

• difficulties in December 1988 due to retinal hemorrhage and subsequent
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• macular degeneration that has left her with little central vision. Optometry

records from the MAB show that her visual acuity was 5/600 and 5/300 in the

left and right eyes respectively.

Subject 02 reports that her hallucinations started approximately 16

months after the onset of her visual deficits. 5ince that time they have

occurred almost daily. Her principal hallucinat:on consists of seeing a huge

rock when she looks out her front window. Upon looking out her window

the interviewer saw houses, trees, and grass; in short, nothing that resembled

a rock. Subject 02 can describe the rock in sorne detail, stating that its outline

describes a jagged arch. She says that it looks three-dimensional with

protuberances and appears to be made of grey granite with bluish veins. She

reported that her initial reaction was one of amazement; now, however, she

finds the image annoying as she wants to see behind the rock. She has

developed a technique for making the rock disappear, which consists of

turning her head and using her peripheral vision. This image of the rock

appears only when she looks out her front window and not at other times.

In addition to seeing the rock, Subject 02 reports three other unusual

visual experiences. When outside, subject 02 sees one particular building

covered in what looks like smalllilacs, though she knows that it is not. This

covering "appears thicker than moss" and is greyish-brown in colour. Other

buildings in her neighbourhood do not have this appearance. Subject 02 also

reports that when she mixes porridge in the morning she sees a brownish

granular substance in the pot. This often makes her think that the porridge is

contaminated, although her husband, upon inspection of the breakfast, finds

nothing. Finally, at the second interview, the subject amusingly related a

recent hallucinatory experience when she and her husband attended a play.

• At a point during the play the subject noticed black coloured birds come out of



•
133

the stage and fly out into the audience. The subject, not realizing that the

birds were hallucinatory, marveled at the "special effects" provided during

the play. It was only later, in taking to her husband, that she discovered that

the birds were not real.

Case 03

Female: Burn 1908

5ubject 03 is an 82-year-old woman. In addition to a cataract in her left

eye and pseudophakia in her right eye, subject 03's visual difficulties include

macular degeneration in both eyes resulting in a central scotomas. Records

from the MAB indicate that visual acuity was 5/100 in both eyes.

The subject reports that her first hallucinatory experience occurred in

December 1987 following a rapid decline in ha: sight. While watching a

hockey game one evening, she looked up and saw a winter snow scene. The

scene appeared normal in size, complete with a winter pond and water

running in woods composed of Fine treeS. When questioned, the subject

reports that the scene reminds her of a place where she used to live,

approximately 35 years ago. 5ubject 03 also recurrently hallucinates an image

of a tall, red-brick building. The image is very clear to her, and she can

discern the steps leading up to the double doors on the building as well as the

dormir windows on the front face. This image also usuaily appears in the

evening while watching television. In addition to these complex

hallucinations the subject also sees two images in silhouette: one that is

shaped "like Elsie the cow" and one that is shaped like a Christmas tree bell.

These images are black in colour and may to be related to the shape of the

• degeneration on the macula of her eye.
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Case 04

Female: Born 1911

5ubject 04, a lively 79-year-old woman reports that she has had

problems with her vision since the age of 21. Between the years 1970 and

1980, subject 04 noticed a significant drop in her vision due to macular

degeneration. It was during the later half of this decade, specifically in 1977,

that she experienced the beginning of her hallucinatory episodes. A recent

eye examination at the MAB found her visual acuity to be 10/140 in her left

eye and 5/3500 in her right eye.

5ubject 04 states that, for a couple of months in 1977, she saw a brick

red image of a face. The face did not look real but more mask-like with the

eyes closed. The image appeared almost everyday with each hallucinatory

episode lasting between 10 and 15 minutes. Further details of this

hallucination could not be obtained due to the length of time that has passed

since she has seen this image. The subject's most recent hallucinatory

episodes consist of seeing the mùuth area of a face. The image always appears

in the late aftemoon when she attempts to relax but is emotionally upset.

5he describes two versions of the mouth, one being pleasant to look at and

the other unpleasant. The "nicer" image is composed of a pair of thin lips

with the mouth closed. The nose cannot be seen but part of the chin is

present. The image appears in natural copper-colored flesh tones. In contrast,

the unpleasant mouth is larger and has a deeper copper colour. The lips are

thicker and slightly parted almost in a grin, exposing three teeth. 5he sees

more of the cheek area in this image with the creases off the nose being

visible.
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Case is described within text of Study 3.

Case 06

Female: Born 1942
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Subject 06 is a 49-year-old woman. Subject 06 reports that her visual

problems began at the age of 7, shortly after contracting a series of childhood

diseases (measles, chicken pox, whooping cough, and ring worm). At that

time she began to wear glasses, noticing a slow graduaI decline in her vision

until she was 30. At 30, subject 06 experienced a retinal detachment in her

right eye leaving her with no light perception in the right eye and only poor

vision in the left. Vision in the left eye stabilized until the last three years,

when Subject 06 experienced retinal hemorrhages compounding the visual

problems caused by myopie degeneration. She reports that she has no central

vision in her left eye now. Charts from the MAB show visual acuity at no

light perception (right eye) and 10/140 (left eye). Subject 06 states her first

hallucination occurred after the retinal detachment at age 30. She reports that

it occurred a few times during the first year, then stopped for approximately

15 years until the vision in her left eye began decreasing. With decreasing

vision in her left eye, the hallucinations have become more frequent and

vivid. The subject reports that the hallucinations occur almost exclusively

when she is meditating or when she is in a relaxed mental state, not focusing

her attention on anything in particular. She further adds that they appear

almost every time she attempts to meditate now. The subject reports that the

• hallucination usually consists of a single eye, though at limes there is more
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than one eye. The typical Episode consists of the eye appearing at an apparent

distance of about 12 feet in front of her. then gradually moves toward her so

that it appears to be right in front of her face. At this point she estimates thl'

image to have a long diameter of about 1.5 feet. The eye is sharply in foeus.

and has a blue iris with a black pupil. She does not see eyelashes. nor an

eyelid. She states that it does not look spherical since she can only see the

front part of the eye. When the eye comes fairly close. it starts to

'disintegrate', 'dis tort', or 'melt', which causes her considerable distress. At

this point she usually stops the image by shaking her head and cringing. The

subiect has adopted a psychological explanation for the phenomenon, stating

that the eye represents her own eye and it is her subconscious letting her

know about her eye problems.

Case 07

Female: Born 1915

Subiect 07 is an 7~year-old woman who reports that her eye problems

began in June 1988, with a sudden decrease in vision in her left eye. About a

year la ter she again experienced a sudden decrease in her vision, this time in

her right eye. Eye charts from the MAB have determined her visual acuity to

be counting fingers in both eyes, owing to macular degeneration. ln February

1990, subiect 07 began to Experience very realistic-Iooking hallucinations of

two dogs, when she watches television. The subiect notes that the images.

when they appear, gradually form on the television screen after watching it

for 15 to 30 minutes. Each dog's eyes appear first, then its nose, mouth and

the remainder of its head. She reports that both images, one a beige-coloured

• spaniel and the other an Airedale with a dark patch on its back, look as if they
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are alive. Eye movement causes the images ta disappear, though they return

periodically while she watches the television.

Case OB

Male: Born 1912

This 78-year-old widowed man reported that his visual problems began

in 1987 with a "sparkling" in his left eye. He was seen by a an

ophthalmologist in Montreal who told him that he had cataract in bath eyes.

After the removal of the right cataract, he reported that vision in his right eye

improved greatly. During the same period of time he was found ta have

mild diabetes, now controlled by pills taken prior ta meals. Charts from the

MAB show that subject 08 still has a posterior cataract of the left eye and a lens

implant (pseudophakiaJ in the right eye, in addition ta an underlying

retinopathy condition in bath eyes. Testing for visual acuity in June 1990

showed hand movements for his left eye, and 10/200 right eye. 5ubject 08

reports that his vision varies on a day ta day basis.

During the course of the first interview in August 1990, subject 08

revealed that about three months earlier he saw for the first time an image of

a grey stone coloured cathedral. He reported that the image was transparent.

Though he could not describe details of the building, he knew it ta be a

cathedral. He also reported seeing a large rectangular object which he

described as a billboard, again not very distinctly. He knew that the abjects

were not in fact present. These same abjects appeared approximately 6 tirnes

in the period of tirne between their first appearance and the first interview.

He stated that the images lasted for approximately 1/2 minute and generally

• appeared in the afternoon when being driven in a car. He reported seeing the
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images matter-of-factly and stated that he neither enjoyed them nor did they

bother him.

Case 09

Female: Born 1908

5ubject 09 is an 82-year-old woman whose visual problems include

macular degeneration (both eyes) and open-angle glaucoma. This subject

reports a gradualloss in sight since before 1985. Visual acuity tested at the

MAB found 10/225+ in her left eye, and 3/600 in her right.

5ubject 09 reports that her first hallucinatory experience occurred in

1985 while being driven in a car at night. 5he saw a distmct checkerboard,

with red and black squares, in front of her. This image appeared a few times

during this initial period of time and remained present for v?riabl::! periods of

up to two hours. The image was not seen for sorne time until about May

1990. 5he reports that the image is much more "fleeting" now and the

squares have changed colour to a grid of altemating fawn and darker brown.

5ubject 09 also reports that she has seen images of people move across

her screen while watching television (apart from the content of the program).

In October 1990 she reported that this had occurred three times in the

previous three months. The figures, miniature in size, were not animated

but crossed her visual field from the left corner of the television screen to the

right. 5he reported that the figures did not look like "cut-outs" but more

natural in appearance. 5he said that she could see the back of the figures'

heads which were flesh coloured, and the shoulders of an orange suit. The

first of the repeating figures was most prorninent, with the second and third

• being smaller and less vivid. Finally, during a second interview with this
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subject, she reported having seen the floral pattern of her bedspread in her

visual field. This hallucination remained present for approximately 2 hours

one evening.

Case 1(J

Male: Born 1903

Subject 10 is an 87-year-old man whose macular degeneration in both

eyes has left him with a visual acuity of counting fingers at 8 feet in the left

eye and counting fingers at 5 feet in the right eye. He reports that he wore

glasses since he was in his forties but did not have significant visual problems

until 10-15 years ago when he experienced a detached retina in his left eye.

Subject 10 has also experienced a retinal hemorrhage in his right eye.

The subject reports three types of unusual visual phenomena. The

first type is described by the subject as seeing afterimages. The subject, for

example, sees multiple copies, in different colours, of the skirt of a woman

who passes by him. This palinopsia may also occur, at times, when the

subject looks at plants. While these images may occur at anytime during the

day, subject 10 states that he may see images of people, and less frequently,

images of wild animaIs during the night only. In contrast to the coloured

afterimages, the figures are reported to appear only in black against a white

background. He notes that the figures move with his eyes and eye closure

stops the images. Finally, this subject reports seeing large black circles in his

visual field. The circles appear in different sizes, ranging From 6 to 12 feet in

diameter, by his estimate.
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Case 11

Female: Born 1908

Subject 11 is an 83-year-old woman. Macular degeneration in both eyes

has left this woman with light projection in her left eye and a visual acuity of

20/600 in her right eye. Approximately one and a half months before being

interviewed in September 1991, this woman began to experience her

hallucinations. She reported that she sees images of people when she looks at

the door in her room. The images are described as looking like a portrait or a

black and white photograph. She notes that they are mostly of women,

though no particular woman. She does remember seeing one image that

looked like Abraham Lincoln. The images do not move and may be stopped

by eyelid closure.

During testing, this woman displayed some mild mind wandering,

spontaneously recounting stories of her childhood, youth, and middle age.

She was, however, able to orient to the present when being tested on the

Mini-Mental State Examination. Although, she was not administered the

BD! or the STAr, since it was felt that she was growing weary after being

interviewed, it appeared that she was mildly depressed. She further alluded

to being bored, stating that there is nothing for her to do during the day.

Case 12

Case is described within text of Study 3.

Case 13

Male: Born 1906
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Subject 13 is an 83-year-old man. Macular degeneration in both eyes,

beginning between 1979 and 1980 has left this subject with a scotoma in the

centre of his visual fields. Optometry records from the MAB indicate a left

eye visual acuity of 10/100 and a right eye acuity of 5/250.

Between 1987 and 1988 Subject 13 began to have various

hallucinations. These hallucination occur on average 1-2 times per week and

persist for about 10 seconds. The hallucinations occur more frequently on the

television screen than on an open wall. Subject 13 reports that his most vivid

hallucinations are of a wire-netting fence (perhaps green in colour by his

recollection) and of vertical bars "like in a jail". The bars are finger width and

dark grey or black in colour. The subject further described a red brick wall that

took up part of the television screen, and a blue diamond shaped "swatch of

cloth with no visible texture". He reports having seen the faint outline or

silhouette of three people, all the same shape and very schematic in character.

On the second interview the subject reported seeing an addition

hallucination of a skyline in silhouette on the television screen. He reported

that the skyline looked as if it were composed of blocks like "cubism".

Case 14

Male: Born 1949

Approximately five years prior to being interviewed, this subject

experienced a sudden failure of his eyesight following laser surgery

performed in the attempt ta haIt retinal deterioration. Subject 14 is now

totally blind.

Subject 14 describes three hallucinations. The fU"St hallucination

• occurred only once, approximately 2 and 1/2 years prior to the interview date.



•

•

142
While lying on his bed one evening, listening to the television, he saw a clear

image of a woman dressed in brown-coloured clothing bend over a fireplace

with a rolled piece of paper in her hand. The figure proceeded to light the

paper on fire then set his room ablaze. The subject noted the red and yellow

flames in his room. Interestingly, the hallucination was accompanied by both

the sound and smell of fire. lnitially bewildered by these events, the subject

leapt to his feet and rushed towards the flames before remembering that he

was blind. At this realization, the hallucination vanished. The subject

reported that he had never previously been afraid of fire. He did not appear

paranoid during the interview. The subject further reports seeing, on a

periodic basis, what he described as shadows of people in movement. The

figures, usually seen in the aftemoon, appear for a few seconds walking or

dancing about. Finally, subject 14 reported seeing a framed picture of his

father on occasion, when he thinks of him. The picture appears quite detailed

to him and is composed of greys and blues. The subject clearly makes the

distinction between imaging his father and "seeing" this picture, as the latter

appears projected in space while the former is not.
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Many people who suifer from a loss in vision sometimes experience vivid, weil-forme<! visuai
images despiœ their deaease in sight. The rcason we are conducting this research projea. is to
find out more about this phenomenon. including what may triggc:r or stop the images. We are
aIso inte1esœd in finding out how personality characteristics as weil as )'01lI' mood may be
re1aled to the occurrence of the image!!.

If)'Ou consent to participare in the study. Mr. Geoffrey Schultz will ask)'OU some questions
about your mood and your personality. The information that )'OU providewill = strietly
confidentiaI and will be used anonymously for the purposes of reseazch and publication. Your
participation wouId be greatIy appt«iared .

Consent Signature

1have unùc:tstood the above information and agree to participaœ in the research project as
desc:ribedabove. 1aIso understand that 1am fIee to not answerany question, and am free ta
withelraw fr9m the study at any time 1choose.

•

Date _
P.1nicipant's signature

Witness' signature

Investigator's signature _....:.... _
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Mini-Mental State Examination• Name:

Examiner:

Date:

Orientation
Maximum
Score Score

5 ( ) What is the (year) (season) (date) (day) (month) ?

5 ( ) Where are wa: (province) (country) (city) (hospital)
(f1oor)

Registration

3 ( ) Name 3 objects: 1 second to say each. Then ask the
patient ail 3 after you have said
them. Give 1 point for E'ach correct
answer. Than repeat them until
he (earns ail 3. Count trials and
record. •

Trials:

Attention and calculation

5 ( ) Seriai 7's: 1 point for each correct. Stop after 5
answers. A1tematively. spell "world~
backwards.

Recali

3 ( ) Ask for the 3 objects repeated above. Give 1 point
foreach.

Language

9 ( ) Nan;e a pencil. and watch. (2 points)
Repeat the following. -No ifs anda or buts: (1
pnint)•.
Follow a 3-stage comma"d: "Takti a paper in
your rlght hand, fold it in half, anci put it on
the floor.- (3 points).

• Read and obey the following: Close Your Eyes (1
point ).



• Write a sentence. (1 point)
Copy a design. ( 1 point )

Total Score

Assess level of consciousness along a
continuum:
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•

AJert Drowsy Stupor Coma
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A L F K 1 2 3 • Il 7 1 Il

1112'" ... Hav. you 118<1 dltllculty ln

• IlMplng your balance ln walklng?
N y Y Y

••7. Do you IIka everyo". you know?
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Il y
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N Y
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~.,. .'.

e.: IIlh1elY? fi Y . - y
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Beek' Depre~.8ian IiÏventD1:y

.,.Da!e_......... _Name _

Foreach ofthe foUowing groupS ofsrnlerrre"ls plcascpJace achcck (V) beside the one
mrcment thatbest descn~ how you pteseutly feel.e·
A. _ 1do not feel sad.

_ 1fecl sad or blue.
_ 1am blue orsad an the lime and 1

can'tsnap o~ofit

_ 1am sc sad!Ji'unhappy that it is
very painfal.

_ 1am sc sad or unhappy that 1can't
standiL '.:.

F. _ 1don't feel that 1am being .
p11lrished.

_ 1have afee!ing that sometbing bad
!DaY happen tu me.

_ 1feel that1am being punished or
will be prnrished.

_ 1feel 1dcscrve te be punished.
_ 1WlIIIt tu be punished.

B. _ 1am notpanirnJarly pessimisric or
discouraged about the fntme.

_ 1fccl discouragedabout the fntme.
_ 1fecl 1have nothing to look forwani

to.
_ 1feel that 1won't cver gel overmy

troubles. ""
_ 1feel that the futme is hopeIess and

that things cannet ÏtDpIOVe.

c. _ 1do not feellikc a failute.
_ 1feel 1have failedume tban the

average pctSOn.
_ 1fccl 1have ace i ni qJlished very little

that is WOIlhwhiIc or thatmcans
anything.

_ As 1look backon my life an1can
sec is a lot offlIilures.

_ 1feel 1amacompI= faihm: as a
petSon (pmnt, husband. wife).

D. _ 1am notparticularly djssarisfied.
_ 1feel boted mustofthe lime.
_ 1don't enjoy things the way 1uscd

tu.
_ 1don't get sarisfacrion outof

anything anymore.
_ 1am dissarisfitxl with cve:rything.

G. _ 1don't feel disappoinœd in myself.
_ 1am cIisappointed in myself.
_ 1don't likc mysclf
_ 1amdisgusted with myself.
_lbaJe myself.

Ho _ 1don't fecl that 1am any worse
tban anybody cIse.

_ 1amvery ctitical ofmyselffor my
wealmesses crmïstakes.

_ Iblamc myselffor evetytbing that
goes wtOng.

_ 1feel 1have many bad f'aults.

L _ 1don't have any thoughts of
hamùng myself.

_ 1have thoughts ofharming myself
but1 would DOtcmy them out.

_ 1feel 1would be betteroffdcad.
_ I~,,!"6i1i!e.~ about

a ..."",mng smede . .
_ 1feel my fiunily would bè bem:roff

ifl were dead.
_ 1would làllmysclfiflcould.

••
E. _ 1don't feel panicnlarly guilty.

_ 1fccl bad cr1D1W01thy agood pan
ofthe âme.-:1 feel quit: guilty.

_ 1feel bad"orunwonhy ptaeticaUy an
the 1imc DOW.

_ 1fecl as thoogb 1amvery bador
worthless.

J. _ 1don't cry anymon: tban usaal
_ 1cry moœ tban 1uscd ID.

1cry an the âme DOW. 1can"t SIDP·
=1uscd tu be able te ctY but DOW 1

can't cry lit an even though 1want
UÎ.
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K. _ 1am no more iIritated now !han 1
everam.

_ 1get annoyed or iIritated more easily
than 1 used to.

_ 1fcel iIritatcd all the time.
_ 1don't get iIritated at all at the things

that used 10 iIritate me.

L. _ 1have not lost interest in other
people. .

_ 1am less inte1c:su:d in otherpeople
now !han 1 used 10 be.

_ 1have !ost most ofmy interest in
ether people and have little feeling
forthem.

_ 1have lost all my interest in other
people and don't care about them at
an.

M. _ 1make decisions about as well as
ever. .

_ 1tty 10 put offmaking decisions.
_ 1have great difficulty in making

decisions.
_ 1can't make decisions at all

anymore.

N. _ 1don't fee1 1look any worse !han 1
used 10.

_ 1am wonied that 1am looking oId
or unattraetive.

_ 1fcel that therc are permanent
changes in my appeat3I1cc and they
make me look unattraCtive.

_ 1fcel that 1am ugly orrcpulsive
looking.

o. _ 1can work about as well as before.
_ It takes exuaeffott 10 get staned at

doing sometbing. .
_ 1don't work as well as 1used 10.
_ 1have 10 push myse1fvery bard 10

do anything.
_ 1can't do any work at an.
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P. _ 1can slecp as ~ell as ever.

_ 1wake up more tiIed in the morning
!han 1 used 10.

_ 1wake up 1-2 hours earlier than
usual and find it hard to get back 10
slecp.

_ 1wake up carly every clay and can't
gel more than 5 hours sleep:

Q. _ 1don't get any more tiIed !han
usual.

_ 1get tired more easily than 1used 10.
_ 1get tired from doing anything.
_ 1get tao tired to do anything.

R. _ My appetite is no worse than usuaL
_ My appetite is not as good as it used

lObe.
_ My appetite is much worse now.
_ 1have no appetite at all anymore.

S. _ 1haven't lost much weight, ifany,
late1y.

_ 1have lost more than 5 pounds.
_ 1have lost more !han 10 pounds.
_ 1have lost more !han 15 pounds.

T. _ 1am no more concemed about my
health than usuaL

_ 1am concemed about aches and
pains or upset stomach or
constipation or other unpleasant
feelings in my body.

_ 1am 50 concemed with how 1fcel or
what 1fcel that it's bard 10 think of
mucheIse.

_ 1am complete1y absoI'bed in what 1
feel.

U. _ 1have not noticedany reccnt change
in my interest in sex.
1am less interested in sex !han 1
usedto be.
1am mach less interested in sex
now•
1have lost interest in sex
completeIy.
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Spie1berger Trait ADx:i:"ety :tnventory

S~ALUAnONQUESnON~RE

• STAI FORli lC-2

NAME DATE

DIRECTIONS: A number of statements which people have
used ta describe tbemselves are given be!ow. Reed each state- .. ..
ment and tben bJackea in tbe appropriate circlc ta tbe right of i i
tbe statement ta indiœte bow )"Ou Ilenerally feeL There are no

=
!

=right or wronll answem. Do not spend too much time on any :c ..
one statement but give tbe answer which seems ta descrihe :z a 0 ..

â :c
~ ~bow you genezaIiy fseL Il ..•

2L I fee! pl....5!!nt CD (1) (1) <il

22. I tire quicldy - CD (1) (1) <il

23. I feellike c:zying .. CD (1) (1) Ci)

24. I wish I couId he u happy u otbezs seem to he CD (1) (1) Ci)

25. I am losing out on tbiDgs beœuse I can'tmake up my zaindsoon enough_ CD (1) (1) <il

26. I fee! rested CD (1) (1) <il

27. I am "calm, cool, and coIIected" CD (1) (1) G>

28. I fee1 tbat dillil:uIties are piIing up so tbat I cannot overcome tbem __ CD (1) (1) G>

29. I wo:ry too much over sometbing tbat zeaIly d'lesl1't matter CD (1) (1) <il

30. I am happy CD (1) (1) <il

3L I am inclined to take tbings bard CD (1) (1) Ci)

32. I Jack seIf-C:OllÛdenœ CD (1) (1) G>

33. I feel secuze CD (1) (1) Ci)

34. I.tzy to avoid faciDg a crisis or dillicuIty CD (1) (1) Ci)

35. I fee! b1ue CD (1)' (1) <il

36. I am content CD (1) (1) Ci)

37. Some WÙlDpOrtant tbought ruDS tbrough my zaind and botbezs me ._- CD (1) (1) <il

38. I take disappointments so keenIy tbat I can't put tbem ont ofmy zaind_ Cl> (1) (1) Ci)

39. I am Il steady pezson Cl> (1) (1) G>

• 40•. I get in astate ofteasionortunnWuI tbink overmyreœntc:onc:emsand
..' ,,,,,.

interests Cl> (1) (1) <il
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VA RESEARCH CONSENT FORM 1

.' .

eubject Name: Date _

Principal Investigator: _--=.w;.:aIt=er;..;E.=.,oN.:.:eed=.=;;.:harn=.'-'P...,;h,::;.D::;;.:.....--_ VAMC: West Haven, CT

DESCRIPTION OF RESEARCH BY INVESTIGATOR

You are in"ited to participate in a research study designed to investigate
how the visual system may be reJated to visual images that people with visual
deficitssometimes see. You have been invited to participate in the study
.beê!:iusa:y'ou: ha\ie been admitted to the Eastem Blind Rehabilitation Service and
'lilthotigh you have a visualloss, you have some residual sight. Your
participation in this study williast for one 30 to 45 minute period

If you consent to participate, the investigator will ask you to sit in front
of a computer sereen, and tell him or her if you cao see a series of circles that
wJ1l be briefly presentecf to you. There will be severa! rest periods during this time.

It is anticipated that there will be no discomfort during the procedure. It
will involve scheduling you at some time during the day as a' medical appointment
is normally done. .,.

There are no known risks to your health or psychological well-being
associated with this. You may drop out of the study at any time.

There are no direct benefits to you. It is believed that the results,
however. willlead to a better understancling of the visual systems of those
persons who experience visuaI images. This hopefully will eventually lead to
treatment of such images for persons who find them distressing.

If you choose nct to participate in this proposai, you will continue in
your present program.

Initiais

St.&lEe:rs IClNTIFCATION Cl.D. pla. or 1I\l1t MCDC-Iul. ru'll. allddlc)

•
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VA RE5EARCH CONSENT FORM 156
(Continuation Page _""2_ ofL)

Date.ubiect Name:

Tltle of Study: Signal Detection Sensitivity and Response Bias Measures of
. cnaru~s Bonnet HàllUclOatOrs

Principal Investigator: _---:W:.:.=;alto:::e:.:..r.=E::...""N,::.ee::.,:d:::.h:::am=,-,"-P",,,h.:::D:.:... VAMC: West Haven. CT

If you are physically injured as a result of taking part in this study,
ail necessary medical and appropriate care wJ1l be provided if you are
eligible formedical care as a veteran. Humanitarian emeiQency care
will be proVided.if you are not eligible as à veteran. Compensation may

. or may nct be payable under federallaw. Further information regarding
eligibility for medical care and compensation under federallaw in the

.event of injury may be obtained from the Chief of the Medical
Information Service at telephone extension 3701. You mayalso contact
the Medical Center's Patient Representative at telephone extension 38n.

Initiais

•
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VA RESEARCH CON~E~T FORM 157
(Continuation Page_oC_)

DateSubject Name: --- _

• Signal Detection Sensitivity and Response Bias Measures of
ntle of Study: ---iC~n~ja~rrf,let=r.s!ri8ffo'l1"i,.,.i1n:leltt-lI-f:laa1ffhfunc-:iiln:laa:ttl:vlTiS~-.-.....:..--------------

Principal Investlgator: __W_a_lte_r_E_._N_eed_h_arn---,,_P_h_.D_. VAMC: West Haven, cr

RESEARCH SUBJECTS' RIGHTS: 1 have read or have had read to me aIl oC the above.
_________ liaS' explained the study to me.and answered all oC my questions. 1 have been told

oC the risks or discomConsand 'Possible beneCits oC the study. 1 have been told of other choices of treatment
available to me. .. . ...

1 understlllld th~ 1 do not have to take part in this study, and my refusai to participate will involve
no penalty or loss cf rights to which 1 am entltled. 1 may withdraw trom this study ~ any time
without penalty or losa of VA or other benefits to which 1 am entitled.

The results of thls study May be publlshed. but my records will nol be revealed unless requlred by law.

. RitaL uard
ln case there2-:5jIledical problems or qu~o~~1~~D told 1fi~~' .=;-_0 _
at during the day and Dr. tlOSpIlal~""à'l aSklOl' aCter hours.
If a.'y Medical problems accur ln connection with this studv th~ VA wUll'rovip~ emergency care.

Tlfe Bliild SSIVlCB physician

1 l:nderstand my rights as a research subject, and 1voluntWi~gg~~~articipate in this study. 1 understand
what the study Is about and how and why it is belng done. 1will receive a ~Igned copy of this consent form.

l '.

. ,
Subject's Sign2ture . • •••• 1

Date

Signature of Subject's .Representalive~
..,

Signature of Wimess

Signature of Principal Investigator
. l ' ." ~

·Only required if subje<:t not competenL

•

Subject's Representatives

Wimess (print)

.Signature of Person Obtaining Consent

Person Obtaining Consent (print)

IF MOM T'MAN CM ""GE 1$ USED. EACH ""CE NIlS lj).10ae.tJ MUST el Cc:HtSECUTlvnv N&.JlrlIDPED AND SIGNED.

i
i

J
9=. '
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The Marlowe-erowne Social Desireability Scale
(with MMPI filler items indicated by boldface numbersl

Please read each statement and decide whether you feel in general that it is mostly true as applied te
you or mostly false. Please circle the appropriate letter (T-true F-false) directly to the right ofeach
statement. Answer 'True' te positively stated questions if they are true as often or more often as
stated. For example, answer 'True' to "Occasionally, 1play poker" if you play occasionally of more
often.

1. 1find it hard to keep my mind on a task orjob. T F

2. 1am somecimes irritated by people who ask favors of me. T F

3. 1am happy most of the cime. T F

4. Before voting, 1thoroughly investigate the qualifications ofail the
candidates. T F

5. 1believe 1am no more nervous !han most others. T F

6. 1sometimes think that when people have a misfonune they only got
. what they deserved. T F

7. 1am more sensitive !han most other people. T F

8. 1like to gossip at times. T F

9. On occasion 1have had doubts about my ability to succeed in life. T F

10. There have been occasions when 1took advantage ofsomeone. T F

11. 1am a high-strung person. T F

12. 1have never intensely disliked anyone. T F

13. 1cannot keep my mind on one thing. T F

14.1 neverm~e a long trip without checking the safety of my car. T F

15. 1have periods ofsuch great restlessness that 1cannot sit long in a chair. T F

16.1 am always couneous, even to people who are disagreeable. T F

17. On a few occasions, 1have given up doing something because 1though toc little
T Fof my ability.

18. 1am always careful about the manner of my dress. T F

19. At cimes 1 think 1am no good at all• T F

• 20.1 have never felt that1was punished without cause. T li~.
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• 21. When 1don't know 5Omething, 1don't at aIl mind admitting il T F

22. 1am usuaIly caIm and nc.t easily upsel T F

23. l never resent being asked ta return a favour. r F

24. l am not unusually self-conscious. T F

25. l 50metimes try to get even, rather than forgive and forgel T F

26. If1could get into a movie without paying and be sure l was not seen, l would
probably do il T F

27. l work under a great deaI of tension. T F

28. l have never deliberately said 50mething that hurt 5Omeone's feelings. T F

29. l can remember "playing sick" to get out of5Omething. T F

30. l am inclined to take things hard. T F

31. 150metimes feel resentful when 1don't get my way. T F

32. Life is a strain for me much of the time. T F

33. No matter who rm taIking to, rm always a good Iistener. T F

34. l certainly feel useless at times. T F

35. l always try to praclice what 1preach. T F

36. There have been times when 1was quite jealous of the good fortune ofothers. T F

37. 150metimes feel that 1am about to go to pieces. T F

38. 1have never been irked when people expressed ideas very different from
myown. T F

39. My table manners at home are as good as when 1eat out in a restauranl T F

40. There have been occasions when 1feel Iike smashing things. T F

41. l have sometimes felt that difficulties were piIing up 50 high that 1could not
overcome them. T F

42 1never hesitate to go out of my way ta help someone in trouble. T F

43. It is sometimes bard for me to go on with my work ifl am not encouraged. T F

44. At limes 1have really insisted on having things my own way. T F

• 45. 1fee! anxiety about 50mething orsomeone almost aIl of the time. T F

46. rm always wiIIing to admit it when 1make a mistake. T F
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• 47. There have been limes when 1felt like rebelling against people in authority
even thcugh 1knew they were right T F

48. 1frequently fmd myself worrying about something. T F

49. 1have almost never felt the urge to tell someone off. T F

50. 1shrink from facing a crisis or difficulty. T F

51. 1don't find it particulariy difficult to get along with loud-mouthed. obnoxious
people. T F

52.1 am certainly laking in self-confidence. T F

53. 1would never think of letting someone else be punished for my wrong-doings. T F




