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Dear editor,

Hallucinations are very common in psychotic disorders but can also
be found in other psychopathologies and in a minority of the healthy
general population (van Os et al., 2009). To date, the vast majority of
studies have examined hallucinations in one modality, namely the audi-
tory modality. In contrast, a few studies have reported that multimodal
hallucinations are highly prevalent in some clinical populations. For ex-
ample, 36% to 81% of schizophrenia patients experience hallucinations
in more than one modality (Lim et al., 2016; Llorca et al., 2016;
McCarthy-Jones et al., 2017) and up to 80% of patients with Parkinson's
disease (Llorca et al., 2016). However, these studies did not examine im-
portant issues such as potential differences between having multimodal
hallucinations compared to having unimodal hallucinations in terms of
mental health and other variables. In addition, multimodal hallucina-
tions in the general population have never been previously examined.
The aim of the present study was to explore, in the general population,
any potential differences between people who experience only AH and
people who also experience hallucinations in other modalities in terms
of mental health, negative impacts, and AH characteristics.

The data from the present study are issued from an epidemiological
study exploring the prevalence of AH in the Norwegian general popula-
tion (Krdkvik et al., 2015). The original sample constitutes 2461 individ-
uals. For the present study, subgroups of the above sample were created
based on their responses on an extended version of the Launay-Slade
Hallucination Scale (LSHS; Largi and Van Der Linden, 2005). Participants
who answered affirmatively to at least one of the three AH items were
included (e.g., “In the past I have had the experience of hearing a
person's voice and then found that there was no-one there”). The
same procedure was then used to determine the presence or absence
of hallucinations in the other modalities: visual (e.g., “Sometimes I
have seen things or animals when nothing was in fact there”); olfactory
(“In the past, I have smelt a particular odor when there was nothing
there”); and tactile (“I have had the feeling of touching something or
being touched and then found that nothing or no one was there”).
Three subgroups were created: (1) participants who only reported AH
(N=48); (2) participants who reported AH and hallucinations in one
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or two additional modalities (N=79); (3) participants who reported
hallucinations in all four modalities (N=46). Participants were also
asked to complete the Hospital Anxiety and Depression scale (HAD;
Zigmond and Snaith, 1983) and to answer questions assessing: AH va-
lence; AH frequency; the influence of AH on everyday life decisions;
the level of interference of AH with social interactions; the number of
experienced adverse life events; subjective mental and physical health;
whether there was any contact with a mental health professional due to
difficulties related to the AH; any use of medication for the AH; alcohol
consumption; and the level of childhood happiness.

The three groups were equivalent in terms of age [ANOVA: F (3, 169)
= 1.54, p > 0.05; overall mean age = 42.15, SD = 15.59, Min-Max =
19-85] and gender proportion [¥3(2) = 1.19, p > 0.05; overall
proportion = 40.3% of male and 59.7% of female]. Thereafter, groups
were compared in terms of anxiety, depression and number of adverse
life events using ANOVA and Fisher's least significant difference tests.
With a corrected o set at 0.027 (Hommel, 1983, 1988), results
(Table 1) revealed a main group effect on anxiety, depression, and on
the number of adverse life events. Post-hoc tests (o was set at 0.017,
Hommel, 1983, 1988) showed that multimodal hallucinations were as-
sociated with a higher level of depression and anxiety, and more ad-
verse life events. Chi square tests were then used to compare the
groups in terms of AH characteristics, health and childhood (o was set
at 0.015, Hommel, 1983, 1988). Results revealed that the groups were
not equivalent in terms of the proportion of neutral AH, frequency of
the AH, influence of the AH on everyday life decisions, impact of the
AH on social interactions, and mental health. In particular, Chi-
squared post-hoc tests with Bonferroni correction showed that multi-
modal hallucinations were associated with less neutral AH, a higher fre-
quency of AH and a more severe impact of the AH on both daily life and
social interactions, and poorer subjective mental health.

In general, the results revealed that among people from the general
population presenting AH, the vast majority of them (i.e., 72%) also ex-
perience hallucinations in at least one additional modality. Such results
are in agreement with previous studies, albeit studies including clinical
populations, showing that multimodal hallucinations are highly preva-
lent (Lim et al., 2016; Llorca et al., 2016; McCarthy-Jones et al., 2017).
These results are coherent with the continuum hypothesis of psychosis
that claims that phenomena experienced by psychotic patients and by
individuals in the general population share similar characteristics (van
Os et al., 2009).

For the first time in the literature, the present study revealed that
multimodal hallucinations are associated with a higher level of depres-
sion and anxiety, poorer subjective mental health, and more adverse life
events. This suggests that a greater number of hallucination modalities
may be a risk factor for the development of a psychopathology. Multi-
modal hallucinations were also shown to negatively affect AH. More
specifically, multimodal hallucinations were associated with less neu-
tral AH, a higher AH frequency, and a more severe impact of the AH
on everyday life. That is, someone who experiences multimodal halluci-
nations will most probably also experience more frequent, disturbing,
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Table 1
Group comparisons for anxiety, depression, and adverse life events, AH characteristics, health and childhood.
1. ANOVAs
Only Auditory Several Modalities All Modalities F
Mean (SD) Mean (SD) Mean (SD)
HAD - Anxiety 12.65 (2.84) 13.78 (4.24) 16.36 (4.51)*° F(2,
167)=10.57, p <
0.0001
HAD - Depression 10.23 (2.85) 11.13 (3.77) 12.42 (4.80)° F(2, 167)=3.74,
p <0.026
Number of adverse life 1.43 (1.01) 1.94 (1.24) 2.24(1.18)° F(2, 168)=6.04,
events P <0.003
2. Chi-squared tests
Only Auditory Several Modalities All Modalities X2
% (N) % (N) % (N)
AH characteristics
Valence of AH
Positive
Yes 15.6 (7) 24.6 (17) 21.4 (9) x* (2)=1.35,p >
No 84.4 (38) 75.4 (52) 78.6 (33) 0.05
Negative
Yes 6.7 (3) 8.7 (6) 21.4(9) x2(2)=5.62, p>
No 93.3 (42) 91.3 (63) 88.5(33) 0.05
Positive and
Negative
Yes 26.7 (12) 34.8 (24) 40.5 (17) X2 (2)=1.83,p>
No (33)73.3 65.2 (45) 59.5 (25) 0.05
Neutral
Yes 51.1(23)° 27.5(19)° 23.8 (10)° x3(2)=9.16, p <
No 48.9 (22) 72.5 (50)° 76.2 (32) 001>
Other!
Yes 6.7 (3) 14.5 (10) 11.9 (5) X% (2)=1.64, p >
No 93.3 (42) 58.5 (59) 88.1(37) 0.05
AH frequency
At least x%(2)=13.68, p <
once per | 31.1(14)° 28.4 (19)° 61.9 (26)° 0.001
month
Less than | 68.9 (31)° 71.6 (48)° 38.1(16)°
once per
month
AH influence
everyday life
decisions
Yes 36.4 (16)° 47.8 (32)° 73.2 (30)° x4(2)=12.11, p<
No 63.6 (28)° 52.2 (35)° 26.8 (11)° 0.002
AH interfere with
social interactions
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Yes 6.8 (3)° 19.4 (13)° 47.5 (19)° X4(2)=20.43, p <
No 93.2 (41)° 80.6 (54)° 52.5(21)° 0.0001
Health

Mental Health
Good 93.8 (45)° 71.8 (56)° 62.2 (28)° X4(2)=13.48,p <
Not good | 6.3 (3)* 28.2 (22)° 37.8 (17)° 0.001

Physical health
Good 79.2 (38) 68.4 (54) 64.4 (29) X4(2)=2.69, p >
Not good | 20.8 (10) 31.6 (25) 35.6 (16) 0.05

Help-seeking for

AH
Yes 20.6 (7) 22.2 (14) 27 (10) x2(2)=0.46, p >
No 79.4 (27) 77.8 (49) 73 (27) 0.05

Medication for AH
Yes 6.5(2) 14.3 (8) 11.8 (4) x3(2)=1.19, p >
No 93.5(29) 85.7 (48) 88.2 (30) 0.05

Alcohol

consumption
Once per | 33.3(16) 46.8 (37) 46.7 (21) x* (4)=2.63,p >
month or 0.05
less
2-4times | 47.9 (23) 36.7 (29) 37.8(17)
per
month
Several 18.8(9) 16.5 (13) 15.6 (7)
times per
week

Other

Happy childhood
Yes 89.4 (42) 81 (64) 73.3(33) x*(2)=3.89, P
No 10.6 (5) 19 (15) 26.7 (12) >0.05

Note for the ANOVAs: ? Statistically significant compared to “Only Auditory”; ® Statistically significant

compared to “Several Modalities”.

! The category “Other” included specific examples of AH content, which could be positive, negative

or neutral.

Note for the Chi-squared tests: Each subscript letter denotes a group whose column proportions do
not differ significantly from each other at 0.05 (adjusted with Bonferroni correction).
Each subscript letter denotes a group whose column proportions do not differ significantly from each other at 0.05 (adjusted

with Bonferroni correction).

and emotional AH. The specific reason why multimodal hallucinations
are associated with more impacting AH is, however, unclear but may
be related to the fact that co-occurring hallucinations increase the per-
ceived veracity of AH thus rendering them more difficult to cope with.

The present results have theoretical and clinical implications. The
high prevalence rate of multimodal hallucinations indicates that it is
likely that hallucinations in the different modalities share some com-
mon underpinning mechanisms. Moreover, the fact that multimodal
hallucinations were found to negatively impact AH suggest that the dif-
ferent modalities interact with each other. Consequently, future studies
need to take into account multimodal hallucinations and their interac-
tions. From a clinical perspective, the present results underline the
need for assessing hallucinations in the different modalities.
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