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Abstract

Background: Charles Bonnet syndrome (CBS) refers to the presence of visual hallucinations
experienced by people, without cognitive, or psychiatric deficits that are related to sight

loss. This study surveyed younger adults (18-60years) with visual impairments, to assess
the impact of anxiety, depression, loneliness, and the COVID-19 lockdowns on their visual
hallucinations.

Objectives: To examine the association between depression, anxiety, loneliness, the COVID-19
lockdowns, and visual hallucinations in younger adults with CBS.

Design: An online survey was used with an opportunistic sample of people with sight loss.
Methods: A survey assessed the frequency, duration, and valence of visual hallucinations
using a five-point Likert scale, and assessed anxiety, depression, and loneliness using the
Hospital Anxiety and Depression Scale and UCLA (University of California, Los Angeles)
loneliness scale, respectively.

Results: Twenty-nine young adults (21 female), aged 22-59years with vision loss from a range
of causes, who experience visual hallucinations, were included in the survey. The majority
(76%) of participants had experienced hallucinations within the past week, with 83% stating
they occurred frequently or very frequently. For 59% of participants, the hallucinations were
of short duration (<2min), but 34% experienced them continuously. Hallucinations were
regarded as being unpleasant by 34% of participants, while 59% rated them as being neutral.
The incidence of depression and anxiety was high in the sample (48% and 65%, respectively),
and 65% experienced loneliness. Participants with scores indicating anxiety or borderline
anxiety had significantly more frequent hallucinations than other participants and a similar
trend was found for depression. The COVID-19 lockdowns exacerbated hallucinations in 24%
of cases, but for 68% they remained unchanged.

Conclusion: The study demonstrated that CBS is observed in people of all ages, with sight
loss arising from a wide range of underlying causes. Depression, anxiety, and loneliness are
observed in many cases of CBS. While there was some indication that high anxiety, and to
some extent depression, was associated with frequent hallucinations, no other relationships
were found between the psychosocial factors (depression, anxiety, and loneliness) and the
frequency, duration, or valence of their visual hallucinations.
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disease, and cataracts,>* and also with visual
impairments arising from deafferentation of the
visual cortex.3> The prevalence of CBS observed
in ophthalmology patients is thought to be around
11%-20%,57 although estimates vary from as low
as 0.4% in a study of Asian ophthalmology
patients® to 27% in an Australian study.® Age is
often associated with CBS, but eye diseases, such
as macular degeneration and cataracts, are them-
selves age-related and poor visual acuity is the key
risk factor for developing CBS.° Furthermore, as
age-related eye diseases (macular degeneration,
cataracts, etc.) are the most common cause of
CBS many studies have naturally tended to focus
on studies of older-age patients. There are, how-
ever, reports of hallucinations in younger-age
adults!'? and children!!:12 following vision loss.

A distinction can be made between the purely
visual hallucinations associated with sight loss
(Charles Bonnet syndrome, or CBS) and the hal-
lucinations associated with neurological and psy-
chiatric conditions such as Parkinson’s Disease,
Alzheimer’s disease, Lewy-body dementia, and
Schizophrenia.?2 The visual hallucinations associ-
ated with eye disease (CBS), lack any auditory
component, and range from simple flashes, lines,
dots, colors, grid-like patterns, networks and lat-
tices (tessellopsia ), as well as more complex per-
cepts, including faces (distorted and gargoyle
like), people in bizarre costumes often with hats
and landscapes. Faces and figures of a person
have been found to be the most common ‘object’
hallucinated.!?

Santhouse et al.!* examined the content of the
visual hallucinations experienced in 34 cases of
CBS and revealed 28 different categories. A fac-
tor analysis found that 12 of these experiences
could be grouped broadly into three categories:
(a) figures including with hats and costumes, chil-
dren and small figures and landscapes; (b) faces,
grotesque and distorted faces, cartoon and sketch-
like faces; (c) simple flashes, after-images (pal-
inopsia). The different visual phenomena were
attributed to activity in specialized regions of the
visual cortex that are regarded as forming a hier-
archy for processing low-level and higher-level
visual attributes.>!415> The content of hallucina-
tions typically varies both within and between
individuals. There are also individual differences
in terms of the frequency of occurrence, how long
hallucinations last, and the subjective impact that
they have on the person.!31® The majority of peo-
ple report hallucinations occurring frequently

(weekly/daily — Schultz et al.,!3), while others
report them infrequently (every few weeks or
monthly) with frequency diminishing with time.2
The duration of hallucinations is typically brief
lasting for seconds to minutes,!3 but in some cases
they occur for hours or continuously.2

Psychological and social factors have been
thought to contribute to the severity and per-
ceived impact of the visual hallucinations in CBS
(for a review see Jones et al.!!). Contributory fac-
tors include depression!%17 and anxiety,? although
it is not clear if this is due to the negative impact
of the hallucinations, or the high incidence
of depression and anxiety in the visually
impaired.!®-20 Although some people with CBS
regard their hallucinations as being unpleasant
the majority do not,%2?! with factors such as the
duration and frequency of hallucinations,
although not age, gender, or their content, are
thought to contribute to the subjective experience
of hallucinations.?! A lack of social support?2-24
and loneliness3:24:25 are also factors that may con-
tribute to the symptoms of CBS, although it has
been noted that the quality of social interactions
and loneliness are potentially more important
than the quantity of social support per se.?>
Loneliness is one factor that is thought to have led
to an increase in the perceived negative impact of
hallucinations during the COVID-19 lockdowns,
elderly people being more susceptible due to
reduced social support.!!

Much of the literature on CBS has tended to
focus on older adults as they are more likely to
have ocular conditions, but aging naturally
increases the presence of additional confounding
factors such as cognitive and neurological impair-
ments as well as additional psychosocial risk fac-
tors. The present study focused on surveying
CBS in younger adults (age 18-60years), with
sight loss arising from any underlying cause, and
examining the potential contributions of depres-
sion, anxiety, and loneliness to their symptoms. A
modified version of the hallucination question-
naire developed by Santhouse et al.l* was used to
assess the frequency and duration of their halluci-
nations, the emotional effect (valence) of their
hallucinations, and if their symptoms increased
during the COVID-19 lockdowns. The Hospital
Anxiety and Depression Scale (HADS?2%) and the
UCLA Loneliness scale?” were used to examine
the contribution of psychosocial factors. The sur-
vey was administered using the Qualtrics online
platform (Qualtrics, Provo, UT, USA). The aim
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was to examine the prevalence of depression, anx-
iety, and loneliness in younger-age adults with
vision loss and CBS and to see if the frequency,
severity, and valence of their hallucinations were
related to these factors. The subjective impact of
the COVID-19 lockdowns on symptoms was also
examined.

Methods

Ethical approval

Ethics approval was obtained from the Royal
Holloway Department of Psychology Ethics
Committee and the study was conducted in adher-
ence to the tenets of the Declaration of Helsinki.
Informed consent was obtained electronically.

Study design and sample

The study inclusion criteria were adults aged
from 18 to 60years with a visual deficit of any
underlying origin, who are registered as blind,
and who experience visual hallucinations without
an auditory component. The exclusion criteria
were a history of stroke or epilepsy, a psychiatric
or neurological disorder, or the experienced vis-
ual hallucinations being associated with dizziness,
strange smells, or other unusual sensations. The
recruitment strategy aimed to recruit visually
impaired individuals who experienced CBS and
targeted members of organizations, including the
Macular Society UK, the Royal National Institute
of Blind People, Esme’s Umbrella (a charity spe-
cifically for people with CBS), and Facebook
groups for people with vision loss. The messaging
used included the following statement that spe-
cifically mentioned hallucinations and CBS: ‘We
are carrying out a study on the effect of anxiety,
depression, and loneliness on the severity of visual hal-
lucinations in people with visual impairments (a con-
dition known as Charles Bonnet syndrome).’

The survey was constructed and administered
using Qualtrics (Qualtrics, Provo, UT, USA) and
was open to people including those outside the
UK. Information was collected regarding the par-
ticipants’ age, gender, and details of their visual
impairment, including when it was acquired.
Participants were also asked to state if they had a
past history of stroke, psychiatric illness, or epi-
lepsy if they experienced visual hallucinations,
and if so, if they were associated with sounds or
talking, dizziness, smells, or other strange sensa-
tions. The Hospital Anxiety and Depression Scale

(HADS) and UCLA inventories were used (with
permission) to assess anxiety, depression, and
loneliness, respectively. The participants’ experi-
ence of hallucinations was probed via the follow-
ing questions, all of which required responses to
be made on a five-point Likert scale: (a) How
long ago was your last hallucination? (1 — A year
ago or longer, 2 — over a month ago, 3 — within the
last month, 4 — within the last week, 5 — today);
(b) How often do they occur? (1 — Very rare, 2 —
rarely, 3 — occasionally, 4 — frequently, 5 — very
frequently or always present); (¢) How long do
they last? (1 — Under a minute, 2 — several min-
utes, 3 — one or several hours, 4 — one or several
days, 5 — they are always present); (d) Are they
pleasant or unpleasant? (1 — Very pleasant, 2 —
pleasant, 3 — neutral, 4 — unpleasant, 5 — very
unpleasant). A final question asked them about
their hallucinations during the COVID-19 lock-
downs (1 — They decreased a lot 2 —they decreased
a bit 3 — they stayed the same 4 — they increased a
bit 5 — they increased a lot). The study was con-
ducted between October 2021 and March 2022.

Results

Participants

Of the initial 58 responses, 23 were excluded
from further analysis because the participants had
completed an insufficient number of the survey
questions. Participants were also excluded (n=6)
if they stated that they did not experience halluci-
nations if their hallucinations included an audi-
tory component, dizziness, or smells, or if they
reported a history of a psychiatric disorder or epi-
lepsy. The remaining 29 participants (21 female)
had an average age of 44 years (range 22—-59 years).
A summary of the average scores for the group on
the hallucination experience questions (fre-
quency, duration, and valence of hallucinations,
and impact of the Covid-19 lockdowns), the
HADS anxiety and depression scales, and the
UCLA loneliness scale are shown in Table 1. The
range of eye conditions reported by participants
(where stated) are shown in Table 2.

There was a bias for the female gender with 21
females and 8 males who met the inclusion criteria.
The underlying causes of the participants’ visual
impairments (where stated) were varied (see
Table 2) and included accidents, cataracts, glau-
coma and congenital and hereditary eye conditions
such as macular, retinal, and diabetic retinopathy,
cataracts and glaucoma. The average age of
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Table 1. Mean, or median scores (Standard Deviation in parenthesis), and range for the group of (N=29)
participants for age; number of years since first experienced hallucinations; score for each of the hallucination
experience questions; anxiety and depression scores from the HADS, and score from the UCLA loneliness

scale.

Questionnaire Mean (M) or Median Range
(Mdn) and (SD)

Age M - 43.75years (11.70)  22-59
Number of years since first experienced hallucinations? M -5.23 (7.63) 1-38
When was your last vision? (1=over a year, 5=today) Mdn - 4.00 (1.23) 1-5
How often do they occur? (1=very rarely, 5=very frequently) Mdn - 5.00 (1.18) 1-5
How long do they typically last? (1=under a minute, 5=always present] ~ Mdn - 2.00 (1.66) 1-5
Are they pleasant, or unpleasant? (1=very pleasant, 5=very Mdn - 3.00 (0.81) 1-5
unpleasant)
Did your hallucinations worsen during the COVID-19 pandemic Mdn - 3.00 (0.76) 2-5
lockdown? (1=decreased a lot, 5=increased a lot)
HADS depression scale (0-7 normal range) M -7.76 (5.65) 0-20
HADS anxiety scale (0-7 normal range) M - 9.86 (5.43) 0-19
UCLA loneliness scale M - 54.00 (13.78) 22-75

HADS, Hospital Anxiety and Depression Scale.

Table 2. Self-reported eye condition (where stated)
and number of cases reporting each condition.

Eye condition

Number
of cases

Accident, retinal detachment, or
damage

Myopic macular degeneration

Macular dystrophy (Stargardt’s
disease)

Leber’s hereditary optic neuropathy
Retinal dystrophy

Diabetic, or hypertensive retinopathy
Retinal dystrophy (Cone-Rod])

Retinal dystrophy (Retinitis
pigmentosa)

Glaucoma

Congenital glaucoma

Closed-angle glaucoma/Retinopathy
Congenital cataracts

Cataracts + optic nerve damage

Not specified

5

participants was 43.75years with almost half
(44%) under the age of 40years, and one-third
aged 50-60years. The average number of years
since participants first experienced visual halluci-
nations was reported as just over 5years, although
four cases had experienced hallucinations for more
than 10years and one person (aged 50years) first
hallucinated as a child 38years ago. When men-
tioned, their hallucinations typically started in the
first 1-2years following their vision loss.

The hallucination questions revealed that 22 par-
ticipants (76%) had experienced hallucinations
within the last day, or week, 4 people stated
within the past month or more, and 3 who had
not experienced a hallucination for over a year.
Some 24 participants (88%) stated that they
experienced hallucinations frequently or very fre-
quently, with only 3 people experiencing them
rarely or very rarely. The duration of hallucina-
tions experienced by 17 participants (59%) was
brief, lasting for several minutes or less than a
minute, but 10 (35%) stated that they were always
present. The valence of hallucinations showed
that only 2 participants (7%) rated their halluci-
nations as being pleasant or very pleasant, while
10 (34%) regarded them as being unpleasant or
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(a) HADS Depression Scale

m Depressed = Borderline = Typical

(b) HADS Anxiety Scale

m Anxious uorderline Typical

Figure 1. (a) Percentage of participants who would be classed as being depressed,
borderline depressed, or within the normal range from the HADS depression scale. (b)
Percentage of participants who would be classed as being anxious, borderline anxious, or
within the normal range from the HADS anxiety scale.

HADS, Hospital Anxiety and Depression Scale.

very unpleasant, and the remaining 17 partici-
pants (59%) rated them as being neutral.
The responses to the question ‘Did your halluci-
nations worsen during the COVID-19 lock-
downs?’ (average score=3.29) revealed that 7
people thought their CBS had worsened, while 19
stated there had been no change, and for 2 people
their symptoms improved. A negative correlation
was observed between the ratings for the influ-
ence of the COVID-19 lockdowns on CBS and
the number of years since first experiencing hal-
lucinations  (Spearman’s Rank correlation
r(28)=-0.42, p<<.05)). Thus, people who had
experienced hallucinations for a longer period
appeared to be less impacted by the effects of the
COVID-19 lockdowns. Reports of a negative
emotional impact of hallucinations were corre-
lated with how frequently the hallucinations
occurred (Spearman’s Rank  correlation
r(28)=0.47, p<.01)), with more frequent epi-
sodes being related to them being regarded as
being more unpleasant.

The mean score from the HADs depression scale
was 7.76, with 38% of participants falling into the
range for depression and a further 10% being bor-
derline depressed (Figure 1(a)). The mean score
on the anxiety scale was 9.86, with 48% of par-
ticipants being classed as anxious and a further
17% as borderline anxious (Figure 1(b)). Thus
half of the participants had indications of depres-
sion and two-thirds for anxiety, with these two

measures being significantly correlated
(r(28)=0.72, p<0.001). Spearman’s rank corre-
lations revealed a significant negative correlation
between the participant’s age and anxiety
(r(28)=-0.46, p<<0.05) with younger partici-
pants scoring more highly on the anxiety scale.
The average score on the UCLA loneliness scale
was 54, with 66% of participants being 1SD over
the mean scores of students and nurses reported
by Russell (1996) and 45% having scores 2SD
above the mean of students and nurses. There
was a significant correlation between anxiety
and loneliness (Spearman’s Rank r(28)=0.55,
$»<0.001)) and also between depression and
loneliness (Spearman’s Rank 1(28)=0.65,
$<<0.001)). The measures of depression, anxiety,
and loneliness were not correlated with either the
frequency, duration, or valence of hallucinations.

Depression and Anxiety and the Hallucinations

The relationship between depression and anxiety
on the main hallucination measures of interest
was further examined by splitting the data in
terms of participants who scored in the normal or
typical range and those in the abnormal or bor-
derline range on the HADS depression and anxi-
ety scales. For depression 15 participants obtained
a score of 7 or lower (normal or typical) and the
remaining 14 participants scored higher than 7
(depressed or borderline depressed). The mean
scores for these two groups on the main
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(a) Depression and
Hallucination scores
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Figure 2. (a) Mean scores on the hallucination measures for participants who scored in the normal/typical,
or abnormal range on HADS depression scale (error bars indicate standard error). (b) Mean scores on the
hallucination measures for participants who scored in the normal/typical, or abnormal range on HADS

anxiety scale (error bars indicate standard error]).
HADS, Hospital Anxiety and Depression Scale.

hallucination measures are shown in Figure 2(a).
For the anxiety scale, 10 participants were in the
normal-typical range and 19 were anxious or bor-
derline anxious and the mean scores on the hal-
lucination measures for these two groups are
shown in Figure 2(b).

Figure 2(a) shows the mean scores on the halluci-
nation questions split in terms of participants who
were classed as being in the typical or normal
range (n=15) and those who were depressed or

borderline depressed (n=14) using the cut-off
scores for the HADS depression scale. The mean
hallucination scores appear to be broadly compa-
rable for the depressed and typical groups of par-
ticipants. The frequency of hallucinations was
higher for depressed/borderline individuals
(Mdn=5.00) than those in the typical range
(Mdn=4.00), but this difference was not statisti-
cally significant (Mann—Whitney U(79), p=0.217
two-tailed). The variance of the frequency scores
was lower in the depressed than the typical group
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(standard deviation=0.65 and 1.46, respec-
tively). An F-test comparing the variance of the
frequency of hallucinations in the two groups
was significant (F(15, 14)=5.08, p(one-tailed) =
0.002). This indicates that the depressed partici-
pants had consistently more hallucinations than
those in the normal range who showed more vari-
ability in the frequency of hallucinations.

Anxiety and hallucinations

Figure 2b shows the scores on the mean halluci-
nation questions split in terms of participants who
were classed as being in the typical or borderline
range (n=10) and those who were anxious or
borderline anxious (z=19). The frequency of hal-
lucinations is higher for the anxious group
(Mdn=5.00) than typical group (Mdn=4.00,
SD-0.84), a difference that was statistically sig-
nificant (Mann—Whitney U,*> p»=0.009 two-
tailed). None of the other measures were found to
be significantly different compared between the
anxious and typical groups. The variance of the
frequency of hallucinations was lower in the anx-
ious compared to the typical group (standard
deviation=0.84 and 1.43, respectively), which an
F-test showed was significant (F(9,18)=2.93,
p(one-tailed) =0.024). Thus, participants who
were outside the typical range on the anxiety scale
more consistently reported a greater frequency of
hallucinations than those in the typical range.

Discussion

The findings from the present survey confirm that
visual hallucinations (CBS) are observed in
younger-age adults with a bilateral loss of vision
resulting from a wide range of underlying
causes.>?* The presence of CBS in younger adults
here included three participants who reported
first experiencing hallucinations in their teens
(ages 12—17years), which is consistent with other
reports of hallucinations in young people and
children.!%12 The tendency to associate CBS with
aging* may be attributed to the greater incidence
of eye diseases in the elderly rather than age itself
being a risk factor.2:3-9:28 Poor visual acuity, irre-
spective of the eye condition that caused their
vision loss appears to be the main causal factor in
developing visual hallucinations. 09,2930

A much higher proportion of female than male
participants responded to this survey, which is
consistent with other reports of an apparent gen-
der bias in CBS, although the reasons for this

apparent bias are not clear.%242830 A meta-analy-
sis of glaucoma patients3? reported female gen-
der, along with high age, reduced contrast
sensitivity and not living alone as risk factors for
CBS. An evaluation of Canadian patients, attend-
ing a low-vision clinic, also noted a higher preva-
lence of CBS in females than males, but this was
attributed to a reluctance of males to report hal-
lucinations rather than any physiological or
genetic difference.® This apparent gender bias
was not found in a retrospective case study of
children and younger people from the case reports
of patients attending the Moorfields Eye Hospital
(UK) that identified hallucinations in nine male
and four female patients.!® The higher ratio of
females to males in the present study most likely
reflects a greater willingness for females to engage
with a study that relates to sensitive personal
experiences rather than reflecting a gender bias in
risk of CBS, but it remains possible that other risk
factors could contribute to this bias.

In the present study over half of the participants
reported experiencing visual hallucinations for
3—4years, but some had experienced hallucina-
tions for around 10years, and one for as long as
38 years. Most participants stated they had expe-
rienced hallucinations — within the last day or
week (76%) and that their hallucinations occurred
frequently or very frequently (88%). Only three
people reported not having experienced a halluci-
nation for a year or more, or that they rarely
occurred. This high frequency of hallucinations
in this study is comparable with the findings of
Schultz et al.1? and Cox and ffytche.?! The dura-
tion of hallucinations reported was bimodal, with
just over half of the participants stating that they
were short-lasting (minutes or less), but a third of
people stated that they were always present. Over
half of the participants rated their hallucinations
as being of neutral valence, with a third regarding
them as being unpleasant or very unpleasant, and
only a small minority regarded them as being
pleasant. There was an association between how
pleasant/unpleasant people regarded their hallu-
cinations and how frequently they occurred with
participants experiencing more frequent halluci-
nations reporting these as less pleasant.

The sample of younger adults in the present study
revealed a high proportion scoring highly on scales
of depression, anxiety, and loneliness. Depression
was observed in 38% of participants with a further
10% being borderline depressed. Depression is
known to be higher in people with visual
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impairment (VI) than in those without vision loss,
but the sample of younger adults surveyed here is
higher than in other studies. Evans et al.20 reported
that 13% of older adults (over 75years) with VI,
attending a GP health screening clinic were
depressed, compared to 4% of those without VI.20
Rovner et al.?! found that 33% of newly diagnosed
cases of age-related macular degeneration were
depressed, which was higher than observed in
people diagnosed with other diseases (16%
depressed). A Norwegian study found that some
15%-20% of younger adults (age 18-50years)
with VI were depressed,3? which is lower than for
the young adults in the present study. There was
no relationship between depression and the meas-
ures of visual hallucinations, except for a correla-
tion with reports of CBS worsening during the
COVID-19 lockdowns and a potential relation-
ship with the frequency of hallucinations. Thus,
depression is not associated with the severity of
hallucinations experienced in CBS, consistent
with the numerous cases who are not depressed, 16
but it may interact with other psychosocial factors
(including anxiety, loneliness, and social isolation)
to exacerbate the subjective impact the hallucina-
tions have on the individual.!!

Some 65% of participants scored highly on the
anxiety scale, which is consistent with reports of
high levels of anxiety in people with CBS.3:33
There was a correlation between age and anxiety
with the younger participants scoring more highly
on the anxiety scale. Anxiety and loneliness are
both correlated with depression. Anxiety was
related to more frequent hallucinations but was
not related to the other hallucination measures.
The direction of the relationship between anxiety
and frequency of hallucinations is unclear with it
being possible that frequent hallucinations may
increase anxiety of those experiencing them,
while also possible that high anxiety could result
in more frequent hallucinations. Loneliness
appeared not to be related to any of the hallucina-
tion measures. Neither anxiety nor loneliness
were related to a worsening of symptoms during
the COVID-19 lockdowns. The majority of par-
ticipants stated that their hallucinations had not
changed during the lockdowns (e.g. ‘I was with
my wife and children during covid so I saw no differ-
ence’s; ‘No different from any other twme’; ‘It was
okay’; ‘No difference’), but seven participants
reported that their CBS had worsened during the
COVID-19 lockdowns (e.g. ‘During the pandemic
1 believe thar my hallucinations started. I didn't have

them before and I noticed halfway through thatr I
started to get vivid lights in my eyes which I had never
seen before’; ‘My flashing lights increased at times
they wouldn’t normally happen, I’ve had a great deal
more flylspider/bug like visual hallucinations than
before’; ‘“They started during lockdown. I have never
had any before. I kept getting bright lights similar to
spotlights in my face’), although in one case this
was attributed to changes in their vision (e.g. ‘I
lost a bunch of vision during the pandemic and this
triggered the CBS symptoms. I don’t think it was
related to lockdown it was related to the vision loss’).
This is consistent with the report from Jones
et al.3* who found an increase in the frequency of
hallucinations in some cases of CBS that may
reflect wider psychosocial factors such as loneli-
ness (see Teunisse et al.25) and other environ-
mental triggers, but similar to the findings from
the present study loneliness was not associated
with the frequency or emotional reaction to hal-
lucinations. The negative association here
between CBS worsening during the COVID-19
lockdowns and how many years people had expe-
rienced hallucinations may reflect the use of cop-
ing strategies, or habituation, that meant they
were less impacted than people who had more
recently started to experience hallucinations. It
should be noted that participants were not
required to state which country they experienced
the COVID-19 lockdowns and some may have
experienced rather different situations to those in
the UK.

This study has confirmed the presence of visual
hallucinations in younger-age adults with visual
impairments resulting from a wide range of eye
conditions. Depression, anxiety, and loneliness
are known to be more prevalent in people with
vision loss than people of a similar age with intact
vision, but the prevalence in the sample in the
present study appears to be particularly high. Just
under half of the participants would be classed as
being depressed and more than half scored highly
for the presence of anxiety and loneliness. There
was some indication that depression and anxiety
were related to the frequency of hallucinations,
but no other relationships were found between
the psychosocial factors and hallucination meas-
ures. This may reflect low statistical power, due
to the small sample size, and a larger sample may
demonstrate a relationship between these psycho-
social measures and further hallucination meas-
ures. Another possibility is that the psychosocial
measures may interact with many other factors
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(both external environmental factors and those
relating to the person and their sight loss condi-
tion) to modulate hallucinations in ways not cap-
tured by the survey used here. There remain
many unanswered questions worthy of further
investigation, including the possibility of a gender
bias, cultural differences, the role of psychosocial
factors, differences in hallucination duration, and
evaluations of treatment options. Given CBS is
not uncommon, there is a clear need for further
research that could test a wider sample of younger
people with sight loss, including those who do
and do not experience hallucinations.

Limitations of the study

The conclusions that can be drawn from the pre-
sent study are naturally limited by the use of an
online survey resulting in a lack of quality control,
that relies on self-reporting, including clinical
details regarding eye condition and visual acuity.
Our recruitment strategy targeted individuals
with CBS which may have skewed the sample of
participants included (e.g. self-selecting partici-
pants with more severe symptoms) that may have
biased the sample toward those who experience
more frequent hallucinations. An apriori power
calculation was not performed, but based on the
effect size in the data the study is underpowered,
and a larger sample would be needed to reliably
detect significant effects. The high drop-out rate
contributed to the small sample and may also
have given a biased sample, this could be
addressed by having greater researcher engage-
ment with the participants in future work. The
survey did not include questions regarding the
content of the hallucinations, which is a factor
that may influence ratings on measures such
as the emotional impact of hallucinations, that
would be useful to include in subsequent
studies.
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