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Background

Community studies have found a relatively high prevalence of
hallucinations, which are associated with a range of (psychotic and
non-psychotic) mental disorders, as well as with suicidal ideation
and behaviour. The literature on hallucinations in the general
population has largely focused on adolescents and young adults.

Aims
We aimed to explore the prevalence and psychopathologic sig-
nificance of hallucinations across the adult lifespan.

Method

Using the 1993, 2000, 2007 and 2014 cross-sectional Adult
Psychiatric Morbidity Survey series (N =33 637), we calculated
the prevalence of past-year hallucinations in the general popu-
lation ages 16 to >90 years. We used logistic regression to
examine the relationship between hallucinations and a range of
mental disorders, suicidal ideation and suicide attempts.

Results

The prevalence of past-year hallucinations varied across the
adult lifespan, from a high of 7% in individuals aged 16-19 years,
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to a low of 3% in individuals aged >70 years. In all age groups,
hallucinations were associated with increased risk for mental
disorders, suicidal ideation and suicide attempts, but there was
also evidence of significant age-related variation. In particular,
hallucinations in older adults were less likely to be associated
with a cooccurring mental disorder, suicidal ideation or suicide
attempt compared with early adulthood and middle age.

Conclusions

Our findings highlight important life-course developmental fea-
tures of hallucinations from early adulthood to old age.

Keywords
Suicide; psychotic disorders; epidemiology, comorbidity,
mortality.

Copyright and usage

© The Author(s), 2021. Published by Cambridge University Press
on behalf of the Royal College of Psychiatrists.

Psychotic experiences, of which hallucinations are most frequently
endorsed,’ are reported by approximately 5% of adults,'™ 8% of
teenagers and 17% of pre-teens>® in the general population.
Multiple studies, mainly in young people, have shown a strong
relationship between hallucinations and a wide variety of mental
disorders, as well as suicidal ideation, suicide attempts and
suicide deaths.®”® Interestingly, research has shown that the psy-
chopathologic significance of hallucinations varies across develop-
mental stages in childhood and adolescence. Hallucinations
become less prevalent as children enter adolescence,'® but, con-
versely, become more predictive of psychopathology with age.”
The psychopathologic significance of hallucinations across
the adult lifespan is less clear. Although a number of studies
have suggested that the prevalence of hallucinations decreases
with agez’m’12 there has, to our knowledge, been no research
to investigate the relationship between hallucinations and
mental disorders across the adult lifespan. Using data from
the Adult Psychiatric Morbidity Survey (APMYS) series, originally
carried out in a large UK general population sample in
1993, and repeated in 2000, 2007 and 2014, we calculated the
prevalence of hallucinations in the general population from
16 to 95 years of age. We assessed for age-related variation
in the prevalence of hallucinations and investigated the relation-
ship between hallucinations and a range of mental disorders,
including depression, phobia, panic disorder, obsessive-compul-
sive disorder (OCD), mixed anxiety and depression, and general-
ised anxiety disorder, as well as suicidal ideation and suicide
attempts.
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Method

The APMS series is the longest running cross-sectional study in the
world, and uses consistent methods to assess the prevalence of a
range of mental disorders and related factors in the general popula-
tion. The study began in 1993, and has been repeated at 7-year inter-
vals since (2000, 2007 and 2014). The consistent methods allow
different study waves to be combined to allow robust testing of
hypotheses, using large samples. The studies have involved multi-
stage probability samples of private households. The 1993 and
2000 surveys were conducted by the Office of National Statistics,
and the 2007 and 2014 surveys were carried out by NatCen Social
Research in collaboration with the University of Leicester.

For the purposes of the current study, we combined data from
the 1993, 2000, 2007 and 2014 APMS cohorts. The 1993 study col-
lected data on individuals aged 16-64 years in England, Scotland
and Wales, and the 2000 study collected data from individuals
aged 16-74 years in England, Scotland and Wales. The 2007 and
2014 studies collected data from England only, from age 16 years,
with no upper age limit.

The surveys used a two-phase interview approach. During the
first phase, trained interviewers collected data on demographic
information, service use, social variables and a number of physical
health conditions and common mental disorders. In the second
phase, clinically trained interviewers collected data on traumatic
experiences, suicidality and self-harm behaviours and psychotic
experiences. Participants gave verbal informed consent before
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completing the phase one interview, and again at the phase two
interview. Participants were also asked to provide written informed
consent for their data to be linked to other health information and to
take part in any survey follow-up. This written consent was collected
after the phase one interview and again after the phase two inter-
view. For full APMS methods see McManus et al.”?

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and insti-
tutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008. All procedures
involving human patients were approved by the London Multi-
Centre Research Ethics Committee and the 149 local research
ethics committees which were responsible for the addresses selected
in the sampling process (the 2000 survey); The Royal Free Medical
School Research Ethics Committee (2007 survey, reference number
06/Q0501/71) and the West London Research Ethics Committee
(2014 survey, reference number 14/LO/0411). Ethical approval
was not required for the 1993 APMS.

Measures
Hallucinations

The following question from the Psychosis Screening Questionnaire'*
was used to assess hallucinations: ‘Over the past year, have there been
times when you heard or saw things that other people couldn’t?’.
Questionnaire items on auditory and visual hallucinations have
been shown to have high positive and negative predictive value for
symptoms verified in clinical interviews.'>'®

To ensure our findings were not simply attributable to psychotic
disorders, we ran analyses excluding individuals with a psychotic
disorder or probable psychotic disorder. However, for the sake of
completeness, we have also included supplementary analyses
including individuals with a psychotic disorder or probable psych-
otic disorder (see Supplementary Figs 1-11, Supplementary Tables 1
and 2 available at https:/doi.org/10.1192/bjp.2021.100). A diagnosis
of psychotic disorder was based on assessment with the Schedules
for Clinical Assessment in Neuropsychiatry (SCAN)."”
Participants were invited for SCAN assessment if they had any of
the following: current antipsychotic use, history of psychiatric hos-
pital admission, self-reported diagnosis or symptoms suggesting a
psychotic disorder, or a positive response to the question, ‘Did
you at any time hear voices saying quite a few words or sentences
when there was no one around that might account for it?". For indi-
viduals who were invited to, but did not complete the SCAN, a diag-
nosis of ‘probable psychosis’ was assigned if they endorsed two or
more of the above screening criteria.

Mental health outcomes

The Clinical Interview Schedule — Revised (CIS-R) was used to
assess the past-week prevalence of the following diagnoses
(defined according to the ICD-10 criteria): depression, phobia,
panic disorder, OCD, mixed anxiety and depression, and general-
ised anxiety disorder.'"® An ‘any mental disorder’ variable was also
created. It also provides a total CIS-R score that reflects the severity
of past-week mental health symptoms.

Suicidal ideation and suicide attempts were assessed in the 2000,
2007 and 2014 data-sets with the following questions: ‘Have you
ever thought of taking your life, even if you would not really do
it? and ‘Have you ever made an attempt to take your life, by
taking an overdose of tablets or in some other way?’.'"

Statistical analysis

We calculated the prevalence of hallucinations and mental disorders
with data from the 1993, 2000, 2007 and 2014 data-sets, using the
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following age ranges: 16-19, 20-29, 30-39, 40-49, 50-59, 60-69
and >70 years. We calculated the prevalence of suicidal ideation
and suicide attempt in the same age ranges, using the combined
2000, 2007 and 2014 data-sets (the 1993 data-set was excluded as
it did not include the necessary data on suicidal ideation and
attempts).

Because some age groups had low numbers of individuals with
suicidal ideation or attempt, we collapsed the seven age groups into
the four following age groups, for the purposes of looking at the rela-
tionship between hallucinations and suicidal behaviour: 16-29, 30-49,
50-69 and >70 years. For each age category, we used logistic regres-
sion to assess the relationship between hallucinations and mental dis-
orders, suicidal ideation and suicide attempts.

We used presence (yes/no) of mental disorders, suicidal ideation
and suicide attempt as an outcome, and hallucinations (yes/no) as
predictor to look at the association in each age group separately.
To assess whether any difference in the odds of suicidal ideation
or suicide attempt in individuals with hallucinations was explained
by severity of general psychopathology, we repeated the analyses
adjusted for the total CIS-R score. To assess whether there was a sig-
nificant difference in prevalence of mental disorder, suicidal idea-
tion and suicide attempt across these age groups, we ran logistic
regressions with the i. command in Stata/SE 14 for Windows, and
compared the prevalence in each age category to the prevalence in
the previous age category.

To test for a linear increase or decrease in the strength of the
relationship between hallucinations and the three outcomes
(mental disorders, suicidal ideation and suicide attempt) across
age groups, we used the Stata command ‘nptrend’, a nonparametric
test for trend across ordered groups.

Because approximately 15% of individuals over 85 years of age
are in non-private residences,”® such as nursing homes, we wanted
to be sure that results in our >70 years age group were not driven by
selective attrition of less healthy individuals from the general popu-
lation of private residences. Therefore, we carried out sensitivity
analyses excluding individuals aged 80-95 years (ie. including
only individuals aged 70-79 years in the oldest cohort), to see
whether the same trend persisted. See Supplementary Fig. 12,
Supplementary Tables 3 and 4).

The 2000, 2007 and 2014 data-sets were weighted to take into
account participant non-response and selection. Data were
weighted to match the population in terms of agexgender and
region. Information on how the data were weighted can be found
at:  http:/doc.ukdataservice.ac.uk/doc/8203/mrdoc/pdf/8203_apms_
2014_user_guide.pdf.

All analyses were conducted using Stata/SE version 14, and were
adjusted for cohort effects.

Results

General descriptive statistics

The 1993 (N = 10 108), 2000 (N = 8580), 2007 (N = 7403) and 2014
(N=7546) data-sets were combined, with a total sample size of 33
637 (56% female). The age of participants ranged from 16 to 95
years. The mean age of respondents was 46.6 (s.d. 17.2). In total,
245 participants (0.73% of the sample) met criteria for psychotic dis-
order or probable psychotic disorder.

Prevalence of hallucinations across age

In total, 1376 individuals (4.24%) reported hallucinations within the
past year, 58.2% of whom were female. There was a significant
decreasing trend of hallucination across the seven age groups (z =
—6.83, P<0.001; see Fig. 1(a)). Overall, there was a significant
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Prevalence of hallucinations and mental disorder
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Fig. 1

decrease in the prevalence of hallucinations between individuals
aged 16-19 years and 20-29 years, no significant difference
between individuals in the next three age groups, followed by a sig-
nificant decrease in prevalence of hallucinations between indivi-
duals aged 50-59 years and 60-69 years, and then another
significant decrease in individuals aged >70 years. There was a sig-
nificant decreasing trend of hallucinations across the seven age
groups for males (z=—5.16, P<0.001) and females (z=—4.61, P
<0.001). See Supplementary Fig. 14 for prevalence of hallucinations
across age, stratified by gender.

Prevalence of mental disorders across age

In the total sample, 5668 individuals (16.97%) had at least one
mental disorder, 66.1% of whom were female. There was a
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(a) Prevalence of hallucinations by age and (b) prevalence of mental disorder by age and hallucinations.

significant increase in the prevalence of mental disorder between
ages 16-19 years and 20-29 years, and then a significant decrease
in the prevalence of mental disorder for each subsequent age
group compared with the previous age group (see Fig. 1(b)).
There was a significant decreasing trend of mental disorders
across the seven age groups for males (z=—4.68, P<0.001) and
females (z=-10.23, P<0.001). See Supplementary Fig. 14 for
prevalence of mental disorder across age, stratified by gender.

Prevalence of suicidality across age
Suicidal ideation

In the total sample, 3924 individuals (16.81%) reported lifetime sui-
cidal ideation, of which 62.7% were female. There was no significant
decrease in the prevalence of suicidal ideation from 16-29 years to

Prevalence of suicidal ideation and suicide attempt
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(a) Prevalence of suicidal ideation by age and hallucinations and (b) prevalence of suicide attempt by age and hallucinations.


https://doi.org/10.1192/bjp.2021.100

30-49 years, followed by a significant decrease in prevalence from
30-49 years to 50-69 years, and another significant decrease from
50-69 years to >70 years (see Fig. 2(a)). There was a significant
decreasing trend of suicidal ideation across the seven age groups
for males (z=-9.67, P<0.001) and females (z=-14.25, P<
0.001). See Supplementary Fig. 15 for prevalence of suicidal ideation
across age, stratified by gender.

Suicide attempt

In the whole sample, 1256 individuals (5.38%) reported at least one
lifetime suicide attempt, of which 67.1% were female. There was a sig-
nificant decrease in prevalence of suicide attempt between each age
group when compared with the previous age group (see Fig. 2(b)).
There was a significant decreasing trend of suicide attempt across
the seven age groups for males (z=—5.26, P<0.001) and females
(z=-9.58, P<0.001). See Supplementary Fig. 16 for prevalence of
suicide attempt across age, stratified by gender.

Psychopathologic significance of hallucinations
Prevalence of mental disorder across age, by hallucinations

Individuals who reported hallucinations had a three to five times
greater odds of having at least one mental disorder compared
with individuals in the same age group who did not report halluci-
nations (see Table 1). There was a significant decreasing trend of
having at least one mental disorder across the seven age groups in
individuals with hallucinations (z=-2.81, P=0.005). Females
who reported hallucinations had a three to five times greater odds
of having at least one mental disorder compared with females in
the same age group who did not report hallucinations; males had
a three- to four-fold increase in odds. See supplementary analyses
for gender-stratified results (Supplementary Table 5).

Relationship with suicidal ideation and attempts

Across all age groups, individuals who reported hallucinations had
increased odds of lifetime suicidal ideation and lifetime suicide
attempt compared with individuals in the same age group who
did not report hallucinations (see Table 2). There was a significant
decreasing trend of suicidal ideation across age in individuals with
hallucinations (z=—4.44, P<0.001), and a significant decreasing
trend of suicide attempt across age in individuals with hallucina-
tions (z = —3.53, P = 0.002). See supplementary analyses for analysis
stratified by gender (Supplementary Tables 7 and 8), where results
also show an increased odds in both males and females.

Discussion

In a large general population study, we found that the prevalence of
hallucinations varied significantly across the adult lifespan, from a
high of 7% in individuals aged 16-19 years (the youngest age
group) to a low of 3% in individuals aged >70 years (the oldest
age group). Our findings mirror paediatric research in that halluci-
nations also decline in prevalence from childhood into adolescence,
from a meta-analytic prevalence of 17% in children (ages 9-12
years) to 8% in adolescents (ages 13-18 years).'"” Our findings
show that there is significant life-course developmental variation
in hallucination prevalence extending into adulthood.

Previous research on adults in the general population has
reported a wide variation in the prevalence of hallucinations,
depending on study methodological differences.*"** These meth-
odological differences make it difficult to validly compare hallucin-
ation prevalence between age groups in different studies. A strength
of the current study is that it used consistent methods to assess
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hallucination prevalence across the adult lifespan, meaning that
we could directly compare age groups. Hallucination prevalence
was largely consistent across early and middle adulthood, but sig-
nificantly declined in individuals aged 60-69 years and again in
individuals aged >70 years.

In addition to age-related variation in the prevalence of halluci-
nations across the adult lifespan, there was also age-related variation
in the psychopathologic significance of hallucinations. There was
little variation in the strength of the relationship between hallucina-
tions and mental disorders across early adulthood and middle adult-
hood. For individuals aged 16-59 years, approximately 40% of
individuals who reported hallucinations had one or more
cooccurring mental disorder. This relationship attenuated for indi-
viduals aged 60-69 years, just over 30% of whom had one or more
cooccurring mental disorder, and again for individuals aged >70
years, just over 20% of whom had one or more cooccurring
mental disorder.

Similarly, for suicidal ideation and suicide attempt, there was a
significant change across the full adult lifespan. For individuals aged
16-49 years, approximately 45% of individuals who reported hallu-
cinations also reported suicidal ideation. This decreased for indivi-
duals aged 50-69 years, where 36% reported suicidal ideation, and
decreased again for individuals aged >70 years, where 20% reported
suicidal ideation.

For suicide attempt, there was a significant decrease in preva-
lence between each age group. Approximately 22% of individuals
with hallucinations in the youngest age group (16-29 years)
reported at least one lifetime suicide attempt. This significantly
decreased to 19% of individuals aged 30-49 years with hallucina-
tions, and decreased again to 14% of individuals aged 50-69 years
with hallucinations. This decreased further in the oldest age group
(>70 years) with hallucinations, in which <10% reported a lifetime
suicide attempt.

There are a number of potential reasons for declining preva-
lence of hallucinations with age, as well as for the developmental
variation observed in the psychopathologic significance of halluci-
nations. For one, brain maturation processes from middle age to
old age may play a role in the reduced prevalence of hallucinations
in older adults.>*** For example, there is structural re-organisation
of brain networks from middle adulthood to old age* that poten-
tially results in weakened functional segregation and integration,*®
which may reduce the prevalence of hallucinations in older
adults.”” From a psychosocial perspective, research suggests that
older adulthood is associated with the development of a number
of skills that may reduce risk of hallucinations or their psychopatho-
logic effects. For example, studies have shown that maladaptive
coping skills and high levels of emotional dysregulation increase
the risk of hallucinations,?®?° which are factors that are known to
improve as adults age.’**!

Strengths and limitations

The major strength of our study was the ability to look at hallucin-
ation prevalence across the full adult lifespan, from 16 years onward.
The APMS series used consistent methods in assessing hallucina-
tions, mental disorders, suicidal ideation and suicide attempts,
allowing different waves of the study to be combined, resulting in
a large sample size. The data-sets were cross-sectional in nature,
which means that one cannot carry out longitudinal analyses of
the relationships between variables of interest; however, that does
not detract from the value of investigating important contemporan-
eous relationships between hallucinations, age and various mental
health factors. A limited number of mental disorders were assessed
in this study, and future research might like to include a wider range
of mental disorders. Single questions were used to assess suicidal
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Table 1 Prevalence of mental disorder across age groups, by hallucinations

Any 143 (13) 32 (40) 4.76 (2.91-7.78) 731 (16) 96 (40) 3.50 (2.67-4.59) 1049 (17) 112 (40) 3.32 (2.59-4.26) 1018 (18) 111 (41) 3.24 (2.51-4.17)
Mixed anxiety 79 (7) 17 (21) 3.70 (2.05-6.70) 407 (9) 28 (12) 1.34 (0.89-2.01) 579 (10) 62 (22) 2.79 (2.08-3.75) 490 (9) 41 (15) 1.92 (1.36-2.71)
and
depression
Generalised 21(2) 4(5) 2.90 (0.95-8.91) 151 () 28 (12) 3.93 (2.56-6.04) 267 (4) 31(11) 2.83 (1.91-4.20) 332 (6) 41 (15) 2.90 (2.04-4.11)
anxiety
disorder
Depression 182 709 5.98 (2.40-14.88) 12 @3) 27 (11) 5.09 (3.27-7.95) 150 (2) 14 (5) 2.16 (1.23-3.78) 189 (3) 28 (11) 3.35 (2.20-5.09)
Any phobia 20 (2) 7 (9) 4.97 (2.02-12.21) 91 (2) 19 8) 4.25 (2.54-7.12) 125(2) 14 (5) 2.62 (1.49-4.63) 103 (2) 26 (10) 5.82(3.71-9.14)
Obsessive— 11 (1) 4(5) 5.57 (1.72-8.07) 64 (1) 16 (7) 4.97 (2.83-8.75) 78 (1) 6(2) 1.72 (0.74-3.99) 58 (1) 12 (5) 4.55 (2.41-8.59)
compulsive
disorder
Panic disorder 13(1) 213 213 (0.47-9.64) 36 (1) 9 (4 4.93 (2.34-10.39) 45(1) 52 2.47 (0.97-6.27) 46 (1) 70 3.28 (1.47-7.36)

Any 952 (18) 98 (40) 3.07 (2.35-4.00) 566 (12) 49 (31) 3.22 (2.27-4.56) 330 (9) 22 (22) 2.78 (1.71-4.53)
Mixed anxiety and depression 432 (8) 34 (14) 1.82 (1.25-2.65) 290 (6) 23 (14) 2.53 (1.60-4.00) 168 (5) 12 (12) 2.79 (1.49-5.20)
Generalised anxiety disorder 337 (6) 41(17) 2.96 (2.08-4.21) 172 (4) 18 (11) 3.37 (2.01-5.63) 106 (3) 4 (4) 1.35 (0.49-3.74)
Depression 185 (4) 26 (11) 3.30 (2.13-5.09) 73(2) 8(5) 3.28 (1.55-6.95) 532 30 2.06 (0.63-6.71)
Any phobia 100 (2) 25 (10) 5.92 (3.74-9.38) 49 (1) 32 1.82 (0.56-5.89) 14 (0) 3@ 7.74 (2.18-27.47)
Obsessive—compulsive disorder 66 (1) 11(5) 3.71(1.93-7.12) 35 (1) 3(2) 2.58 (0.78-8.49) 11 (0) 1(1) 3.30 (0.42-25.82)
Panic disorder 54 (1) 7 @) 2.91(1.31-6.47) 24 (1) 10 1.21 (0.16-8.99) 17 (0) 0(0) -

a. Adjusted for cohort effects.

|e 19 SeleA


https://doi.org/10.1192/bjp.2021.100

(%}
o
s —_— o~ =~~~
© T o=
0 —~ RN M
Sg Y99y
BR —wmw
o N L0 N Oy
O X —— O
o oL
k7] O Ol ©
S o T XS
'-E‘ — N «— N
<
e}
o
© S0 x®
= O «— 0
w w w <t o
8BS 4Ll ld
O R N = MR
o & dodco
2> — -9
17} =R
._g oIS I
-
o <
1S
7]
= SRR R
ol  manN @
ke =0 T )
S| © 8 0w o~
Sles N Ox
Do R ST
BT moxxo
O S Mm®
ISR
%)
c
9o — =
= —
TR 823
ey A o o
i) N < N~
SE =IRI
«©
T
%)
c
o
=]
Es S8Ea
O o0omo«—
:: N D O O
= N < ™
©
=
o
=2
(S}
Qo
- —_~ o~ S
© Do mm™
= © N o
B~ oo NS
=8 1037
—
O R MHAT "
TR oo o
D= o~n o
Q GO0 M
=3 - = -
5=
<
e}
o
© INESHN)
< S & Qo
w w M <t O
4 (83 L4
-
= (SIS )
© o 0 oo
S o~ YA
£ Q2
] = 0 S M 0 X
= @ QS = o
= =4 o m oo S
e o| 2 >
N S 32
N & 2
- ) ~ = =~ >
™~ [}
4 2o Sx=23 &
Ml 5l S = v o |
.c'a‘o [ ! @
7l =| & 5 QWO =]
=l © s O I &« S
B S 8 R dodd 2
Ll 9| B~ o0 v~ 3
s © xo=n 2
£ Mmoo &
g 5
© g <
o] e~ )
c S oo <o 8
© SR I3Ccd =
c = <= (&)
S S KIS o
= = - - 8
[} < S
k=] ac P hel
= 8
D
3 . £ 0
— 1) DO
2 < =0
=l o [k
(7] = o~ o~ = <
u— © oo b ~ s8%
5 e N BSOS
£ = 95
(<] O~ M «— — O a:c8
= Sc 9= OF ©C°
o = O I — N P
(3] © — - £ oo
= = 28e
>3 o D
[ 2 8 & &
L e
o LLeLe
888
N GGG
@ S8 323 22=
o q)ml O T TT
© O.)\Oé)&)'\ <<_<
™ S 0O b AN 86

https://doi.org/10.1192/bjp.2021.100 Published online by Cambridge University Press

Hallucinations across the lifespan

ideation, suicide attempts and hallucinations. Our clinical interest
was in the psychopathologic significance of hallucinations, although
other researchers may like to look at a broader range of psychotic
experiences. Our results are generalisable to adults living in
private residences in the community. It will be important for
future research to include non-private residences to clarify the psy-
chopathologic significance of hallucinations in other settings,
including with regard to hallucinations in the context of dementia.

Implications

Using consistent measures in a large general population sample
from ages 16 to 95 years, we found that the past-year prevalence
of hallucinations significantly declined with age, from 7% in indivi-
duals aged 16-19 years to 3% in individuals aged >70 years.
Hallucinations were associated with increased risk for mental disor-
ders, suicidal ideation and suicide attempts in all age groups. At the
same time, we found age-related variation in the strength of these
associations, with hallucinations more strongly associated with psy-
chopathology, suicidal ideation and suicide attempts in early adult-
hood and middle age, compared with later life. Our findings
highlight that there are important life-course developmental fea-
tures of hallucinations that vary from early adulthood to old age,
which should inform clinicians working with adults of different
ages.
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