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A B S T R A C T

Auditory hallucinations are common in people with histories of adversity, possibly indicating a causal rela-
tionship. However, hallucinations occur in multiple sensory modalities and the relationship between trauma and 
hallucinations in other sensory domains is less explored. We examined the occurrence of hallucinatory experi-
ences in different sensory modalities in people with psychosis who also met criteria for Post-Traumatic Stress 
Disorder (n = 67). Particular attention was paid to the number of modalities reported and whether the experi-
ences were linked to the person’s adversity. This linkage was explored in two ways. First, it was predicted that 
those people reporting more trauma experiences and symptoms of PTSD would report a greater number of 
hallucination modalities. Second, we examined if there was content or thematic linkage between the trauma and 
the hallucinatory experiences. There were high levels of reported auditory (89.6 %), visual (58.2 %) and tactile 
(46.3 %) hallucinations. Hallucinations in two or more modalities were the norm (71.6 % of the participants). 
The number of hallucination modalities was moderately associated with a greater number of past traumas and 
PTSD symptoms. There was a high degree of content and thematic linkage between the trauma and the hallu-
cinations. The linkage between trauma and auditory hallucinations extends to other sensory domains.

1. Introduction

Hallucinations are a common experience in people with psychosis. 
Some two-thirds or more report hearing things that others do not 
(McCarthy-Jones et al., 2017). For some, it can cause considerable 
distress (Hayward, 2018). Given this, there has been a focus on under-
standing and treating auditory hallucinations but this has led to a 
neglect of hallucinations occurring in other sensory domains (Badcock 
et al., 2021; Hayward et al., 2023; Toh et al., 2019; 2020).

Recent studies have systematically asked about hallucinations across 
sensory modalities in non-clinical groups (Aynsworth et al., 2022; 
Heriot-Maitland et al., 2023; Linszen et al., 2022; Toh et al., 2020), those 
at risk of transition to psychosis (Dudley, Denton, et al., 2023) and those 
in their first episode (Dudley, Watson, et al., 2023). Whilst findings vary, 
it seems that across this spectrum there is an increase in the frequency of 

reporting hallucinations in a range of domains, with fewer unimodal 
experiences and more co-occurring or multi-modal experiences 
(Montagnese et al., 2021) with some exceptions (Moseley et al., 2022) . 
However, for people with psychosis hallucinations in two or more mo-
dalities is the norm (Lim et al., 2016).

This change in the quantity and quality of hallucinations across the 
continuum is important both clinically and theoretically. In terms of 
clinical implications, where people report hallucinations in more sen-
sory modalities it is associated with greater distress (Oorschot et al., 
2012), delusional ideation (Dudley, Watson, et al., 2023) and poorer 
clinical outcomes (Kreis et al., 2024). Consequently, identifying hallu-
cinations in multiple sensory domains could be a way to prioritise access 
to treatment. Unfortunately, we lack specific treatments for 
non-auditory experiences like visual (Thomson et al., 2017; Wilson 
et al., 2016) or tactile hallucinations (Pao et al., 2024). In turn, given 
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their modest benefit, just adapting current psychological therapies for 
auditory hallucinations is unlikely to address this need. Rather, to 
develop treatments for these less explored modalities, or for combina-
tions of hallucinatory experiences, it is necessary to explore their phe-
nomenology and identify plausible tractable causal mechanisms that 
may be targeted in treatment.

In terms of theoretical understanding there are many causal factors 
that contribute to the development of hallucinations (Radua et al., 
2018), although a particular role for trauma and adversity is evident 
(Hardy, 2017; Morrison et al., 2003). Exposure to maltreatment in 
childhood increases the risk of psychosis (Rosenfield et al., 2022), pos-
itive symptoms (Stevens et al., 2019) and auditory hallucinations 
(Bentall et al., 2014; Dudley, Turkington, et al., 2023; Longden et al., 
2020). Less explored is the relationship between trauma and other 
sensory modalities, but Shevlin et al. (2011) reported that in a large 
community survey those who had experienced childhood sexual abuse 
were 3.3 times more likely to experience visual hallucinations compared 
to those who had not. Similarly, childhood trauma increased the like-
lihood of having visual hallucinations in people with a first episode of 
psychosis (Solesvik et al., 2016). In a study of 75 children and adoles-
cents, greater reported trauma was associated with a larger number of 
sensory modalities (Medjkane et al., 2020). Trauma, therefore, may 
have an effect on the number of sensory domains that people experience 
hallucinations in (Badcock et al., 2021) but it raises the question as to 
how this may occur.

Recent meta-analyses (Williams et al., 2018; Sideli et al., 2020) have 
indicated that Post Traumatic Stress Disorder (PTSD) symptoms mediate 
the relationship between trauma and psychosis and hallucinations with 
roles for dissociation (Pilton et al., 2015), emotional dysregulation 
(Timmer-Murillo et al., 2023), core PTSD symptoms (avoidance, 
numbing and hyperarousal (Isvoranu et al., 2017) and trauma related 
beliefs (Hardy et al., 2021). The pathway through which trauma leads to 
hallucinations thus seems likely to be multifactorial. However, Bloom-
field and colleagues (Bloomfield et al., 2021) noted a direct link between 
PTSD and hallucinations. A hallmark feature of PTSD is ‘re-experienc-
ing’ where the person experiences vivid, emotionally intense intrusions 
of past events, which may feel as if the event or an aspect of the event is 
happening again. Normally, perceptual, emotional and spatiotemporal 
information is encoded as an integrated contextual memory which is 
more easily identified as having occurred in the past when the memory 
is recalled. However, trauma memories are stored as unintegrated 
fragments, which can intrude unexpectedly into the present and are 
re-experienced in an emotionally salient manner in the here and now 
(Brewin et al., 2010).

As trauma memories lack spatiotemporal information it increases the 
risk of confusion between real and imagined or remembered events 
(Aynsworth et al., 2017; Morrison, 2001; Steel et al., 2005). Intrusive 
memories and flashbacks are often visual, somatic, olfactory and gus-
tatory experiences. Hence, these features of PTSD are also multi-sensory, 
potentially increasing the risk of hallucinations in other sensory mo-
dalities (Lyndon and Corlett, 2020; Wilkinson et al., 2017).

Such a route between trauma and hallucinations would increase the 
chance that hallucinatory content is phenomenologically/thematically 
linked to experiences of trauma (Hardy, 2017). Consistent with this, a 
number of studies )Hamner, 1997; Corstens and Longden, 2013) have 
identified overlaps between trauma and hallucinations in terms of 
identity of the voice/abuser, content of what was said, and in thematic 
correspondence. In the more methodologically robust studies, the au-
thors used coding frames to systematically investigate links between the 
phenomenology of trauma and hallucinations (usually auditory). Hardy 
et al. (2005) used three categorisations (no link, thematic link and direct 
or content links) in a group of 40 people with non-affective psychosis 
who had experienced childhood trauma. Researchers rated 12.5 % of 
hallucinations as having content directly related to an identified trauma 
with another 45 % of hallucinations as thematically related to the 
traumatic event. Higher rates of phenomenological links were identified 

by Peach et al. (2021), who recruited 36 people with first episode psy-
chosis who reported trauma experience and hallucinations of whom 27 
% also met criteria for PTSD. 12 participants (33 %) experienced hal-
lucinations with content directly related to their traumas and 67 % 
reporting hallucinations with content thematically related to their 
traumas. The higher rates reported in Peach et al. (2021) may be owing 
to their asking about multiple traumatic events as well as the content of 
post traumatic intrusions.

Finally, van den Berg and colleagues (van den Berg et al., 2022) 
recruited a larger sample of voice hearers (n = 73). 96 % reported 
trauma histories. They employed a structured coding frame assessing 
four types of independent links (victimisation type, 
physiological-behavioural, emotional, and cognitive response themes 
including negative self-beliefs) and three types of dependent links: 
relational (similar interaction with/response to, voice and trauma); 
content (voice and trauma content are exactly the same); and identity 
(voice identity is the same as perpetrator). They had participants and 
researchers rate these links. Both noted many dependent links (80 %, 66 
%, respectively), most frequently relational links (75 %, 64 %), followed 
by content (60 %, 25 %) and identity links (51 %, 22 %).

While existing evidence is compelling, it is less clear if the posited 
relationship between trauma and auditory experiences 
(McCarthy-Jones, 2011) extends to hallucinations in other sensory do-
mains. Given the high rates of childhood sexual abuse in people with 
psychosis it would seem important to ask if there are phenomenological 
links between the sexual abuse and sexual hallucinations, however, re-
ported sexual hallucinations are uncommon. One study screened 778 
patients diagnosed with a Schizophrenia spectrum disorder and only 13 
were found who reported sexual hallucinations. Where people experi-
enced sexual hallucinations they had an increased rate of childhood 
trauma, most often sexual trauma (OR 8.7) (Blom and Mangoenkarso, 
2018).

Past research has commonly relied on a limited number of measures 
of trauma, and/or only asked about one sensory domain, in people with 
varying levels of trauma histories. The present study addressed these 
limitations by asking about a wide range of sensory modalities, in people 
with high levels of trauma and PTSD who were assessed on compre-
hensive measures of trauma/adversity and current PTSD. This enabled 
us to examine occurrence and nature of hallucinations across the sensory 
domains in people with psychosis and trauma to establish i) the fre-
quency of different hallucinations reported by people with PTSD and 
psychosis, ii) whether people report hallucinations in one single mo-
dality (unimodal hallucinations) or report more than one modality of 
hallucination. It also explored the potential causal mechanisms leading 
to the higher reporting of hallucinations in other modalities. It was 
predicted that where people report a greater level of trauma experiences 
and/or greater severity of PTSD symptoms they will also report a greater 
number of hallucination domains. This then attempts to replicate the 
work of Medjkane et al. (2020) but in an adult sample, and extends the 
work of Bloomfield et al. (2021) account of auditory hallucinations to a 
broader range of modalities. We also examined whether there were 
phenomenological links between traumatic events and hallucinations in 
terms of theme or direct content with the nature of their adversity 
experienced across a wide range of sensory experiences and trauma 
types.

2. Methods

2.1. Participants

Participants (n = 67) were recruited from one of the sites recruiting 
for the Study of Trauma and Recovery (STAR) therapy trial (Peters et al., 
2022). Participants met criteria that included being aged 18 and above, 
being in a secondary care setting (Early Intervention in Psychosis (EIP) 
service or Community Mental Health Team (CMHT), meeting ICD-10 
criteria for a schizophrenia spectrum disorder (F20 – F29), 
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experiencing distressing psychosis symptoms (rated by scoring a 2 or 
higher in distress on one of the PSYRATS subscales), and who have 
experienced stressful or traumatic event(s) at least 1 month ago, and 
meet criteria for DSM-5 PTSD. Both individuals on antipsychotic treat-
ment, and those who declined to take medication, were included, as long 
as no medication changes had occurred in the previous three months. 
Individuals with a primary substance use disorder, organic factors 
related to psychosis and/or PTSD were ineligible. Additionally, anyone 
who had received trauma focused therapy within the last three months 
was not eligible, along with anyone in a current acute mental health 
crisis.

2.2. Procedure

Participants were assessed on a specifically designed interview 
measure of hallucinatory experiences across a range of sensory modal-
ities as well as other measures of hallucinations, trauma and PTSD 
completed as part of the trial. All assessments were carried out by 3 
assessors (SW, RM, LO) trained in the use of the measures.

2.3. Measures

2.3.1. Multi-modal hallucinations interview
The interview was developed with input from people with lived 

experience, clinicians and informed by previous research (Toh et al., 
2022; Dudley, Watson, et al., 2023; Niles et al., 2019). Participants were 
told that hallucinations across a number of modalities were common and 
that the focus was on ones that occurred when awake, rather than when 
falling asleep or waking up, as well as not under the influence of alcohol 
or other substances. Questions covered hallucinations in a range of 
modalities: auditory verbal, auditory nonverbal, visual, somatic/tactile, 
sexual somatic, olfactory and gustatory that were experienced in the last 
month. Participants provided a description of their experiences which 
was recorded verbatim by the assessor. They were asked whether these 
were experienced at the same or different times (simultaneous or serial).

2.3.2. Psychotic symptom rating scales (PSYRATS; Haddock et al., 1999)
The PSYRATS is a clinician administered semi-structured interview 

assessing auditory hallucinations and delusions. The PSYRATS AH 
subscale consists of 11 items assessing distress, disruption, content, 
control, and other important features of auditory hallucinations expe-
rienced in the last month. Higher scores represent more distress and 
impact of hallucinations.

2.3.3. Trauma and life events checklist (TALE; Carr et al., 2018)
The TALE is a 20-item checklist of common traumatic events across 

the lifespan. The measure asks about exposure (i.e. ‘yes’ or ‘no’), fre-
quency (i.e. once or more) and the ages at which the events occurred.

2.3.4. Clinician-administered PTSD scale for DSM-5 (CAPS-5; (Weathers 
et al., 2018))

The CAPS-5 is a questionnaire investigating the onset and duration of 
PTSD symptoms, distress, impact on social and occupational func-
tioning. Participants reported symptoms they experienced over the last 
month and were then scored on a range of 0 to 4 on severity based on 
intensity, frequency, and distress. For the present study the total 
symptom severity score was used (total of 20 item scores on Criteria B to 
E)

2.3.5. International trauma questionnaire (ITQ; Cloitre et al., 2018)
The ITQ is an 18 item self-report questionnaire focusing on the 

symptoms of PTSD and complex PTSD. The same event used in the CAPS 
was used in the administration of the ITQ. The questionnaire has two 
subscales with three symptom clusters in each: PTSD based on symptoms 
of re-experiencing, avoidance, and sense of threat (6 items). Distur-
bances in Self-Organization (DSO) based on symptoms of affective 

dysregulation, negative self-concept, and disturbances in relationships 
(6 items). For the analysis scores on the PTSD and DSO subscales were 
used. If a participant endorses scores of 2 or higher in each cluster on 
each subscale, they are considered to have symptoms of complex PTSD 
(cPTSD). Participants scoring a 2 or higher on the first subscale but not 
the second would be considered to have symptoms of PTSD.

2.4. Data analytic strategy

The data were checked for missing values. For questionnaire 
outcome measures, we applied prorating to address missing items, 
provided that no >20 % of the items were missing for any given 
participant. Specifically, we replaced the missing values with the mean 
of the completed items for each individual. Tests for normality (skew, 
kurtosis & Shapiro-Wilk tests) were used to establish if suitable for 
parametric or non-parametric analysis. The main hypotheses were that 
greater trauma history (more reported trauma experiences on the TALE) 
and/or PTSD symptomatology (severity score as assessed on the CAPS 
and ITQ) would be associated with more reported hallucinatory do-
mains. Given this was an initial study, with a small sample size (n = 67), 
a range of modalities that could be reported and a number of measures 
used (CAPS, TALE, ITQ), r values, confidence intervals and p values were 
reported. No corrections for multiple testing were made.

2.4.1. Multisensory and multimodal analysis
All descriptions of reported hallucinatory experiences were checked 

to ensure they met the definition of a hallucination and were not unusual 
experiences such as illusions or misperceptions. Particular consideration 
was given to differentiating memories and flashbacks from hallucina-
tions. For example, people were asked about the nowness of the expe-
rience, as if it was happening in the present or was linked to a specific 
memory. Classification as to whether a hallucination was multisensory 
or multimodal was made according to the definition of Toh et al. (2022)
by considering if the experiences were described as serial or simulta-
neous in nature. For example, an auditory hallucination of a dog barking 
and later smelling burnt toast would be a serial/multisensory experi-
ence. A visual hallucination in which someone saw a man, and at the 
same time heard him speak would be a simultaneous/multimodal 
experience. Both examples would indicate the person was experiencing 
hallucinations in two sensory domains (auditory and olfactory; and vi-
sual and auditory, respectively).

2.4.2. Traumatic content in hallucination thematic analysis
Traumatic experiences were taken from the verbatim descriptions 

and information derived from the TALE, ITQ and CAPS. Hardy et al.’s 
(2005) methodology was followed for assessing for thematic and content 
overlap. Ratings were categorised into three types of associations: clear 
content overlap; thematic content; and no obvious content overlap. 
Where there was not enough information provided these were cat-
egorised as no obvious overlap.

A clear content rating was obtained when a participant’s traumatic 
experiences were reflected directly in their hallucinations (e.g., a person 
who was abused by their parent, experiences the voice of their parent 
talking about the abuse). A thematic rating was applied where there 
were similar themes in the hallucinatory content as those from a past 
traumatic experience. These were rated on four themes of indirect as-
sociations, humiliation, intrusiveness, guilt, and threat (Hardy et al., 
2005).

Descriptions of the traumatic experiences and hallucinations from 
each individual assessment were entered into a coding frame. The raters 
(SW, RM, LO) individually rated each participant’s traumatic and 
hallucinatory experiences into one of the three categories. Given the 
importance of reliable assessment of the associations we took steps to 
ensure a this was done to a high standard. The assessors were research 
assistants on the trial and received intensive training in asking about 
psychosis symptoms and trauma experiences. They were trained to a 
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high level of competence and reliability on the CAPS and PSYRATS 
measures (with overall Intra-Class Correlations ratings from the main 
trial of 0.989 and 0.997, respectively; Peters et al., In Preparation). The 
research assistants received twice weekly supervision with the site lead 
(RD) and trial managers (RU, SS) where issues of assessment were dis-
cussed. With regards the linkage between trauma experience and hal-
lucinations an interrater reliability check of the whole sample was 
performed and resulted in 91.04 % agreement between any two raters. 
Subsequently, the raters discussed discrepancies in scoring resulting in 
100 % interrater agreement.

2.5. Ethical considerations

The data were collected as part of the STAR trial (Peters et al., 2022). 
The trial was funded from the National Institute for Health Research 
(20/LO/0853) and obtained ethical approval Health Research Authority 
(IRAS 275697). Participants gave full informed consent for the study.

3. Results

3.1. Participant characteristics

Of the 67 participants, half were female (n = 34, 51 %; male n = 33, 
49 %) with an average age of 40.84 years (sd = 11.76). They were 
mainly White British (97 %) which is representative of the local popu-
lation (Office for National Statistics, 2021). Most were unemployed (n =
62, 92.53 %) with the remainder employed either part or full-time (n =
3, 4.4 %; retired n = 1, 1.49 %) or studying (n = 1, 1.49 %).

39 (58.21 %) participants met criteria for F29 Unspecified Psychosis, 
which included those being treated in first episode psychosis services. 20 
(29.85 %) were diagnosed with F20 Schizophrenia, 5 (7.46 %) with F25 
Schizoaffective disorder, 3 (4.48 %) with F28 Other nonorganic psy-
chotic disorders. 79 % (n = 53) had at least 1 other diagnosis (including 
anxiety; depression; personality disorders) in addition to meeting 
criteria for F20–29 and DSM-5 PTSD. 57 (85.07 %) were prescribed an 
antipsychotic medication. The other 10 were not currently taking an 
antipsychotic but were prescribed some form of psychiatric medication.

3.1.1. Trauma histories, PTSD, and cPTSD
Based on the TALE, the participants reported trauma experiences for 

an average of 11.83 of the 20 items (sd=2.97). The most commonly 
endorsed experience was "…someone close to you insulting you, putting 
you down or humiliating you" (88.06 %), followed by “physical abuse 
from someone close” (86.57 %),”feeling unsafe as a child” (79.10 %), 
“being bullied as a child” (64.18 %), “physical assault by a stranger” 

(53.73 %), and “experiencing unwanted sexual contact in any form 
under the age of 16″ (50.75 %). Females reported more trauma experi-
ences than males, (m = 12.50 sd=2.93 vs m = 11.15 sd=2.99) to a near 
significant degree (t(65)=−1.90, p = 0.06).

All participants (n = 67, 100 %) met DSM-5 criteria for PTSD on the 
CAPS-5. Of 65 participants that completed the ITQ, 94 % (n = 61) met 
criteria for ICD-11 cPTSD, 3 % (n = 2) met criteria for ICD-11 PTSD and 
3 % (n = 2) met criteria for neither.

3.1.2. Auditory hallucinations
The PSYRATS responses indicated 57 people (85.04 %) reported 

distressing auditory hallucinations. The mean score of 32.78 (sd=5.43) 
reflects a high degree of impact of voices, comparable to or higher than 
in other psychological treatment studies for Psychosis (Morrison et al., 
2018) or auditory hallucinations (Craig et al., 2018).

3.1.3. Multimodal and multisensory experiences
On the multimodal hallucination interview measure, 61 participants 

reported hallucinations in the last month. Of the 67 participants, 6 re-
ported delusional beliefs and no hallucinations. Our interview asked 
about a range of unusual sensory experiences (Lim et al., 2016) but it has 

been argued that multimodality needs to be considered in relation to the 
five primary senses (Toh et al., 2022). To this end we combined verbal 
and non-verbal hallucinations, as well as the sexual and tactile experi-
ences. When asked about hallucinations in a range of modalities in the 
past month there were high rates of auditory (60/67; 89.55 %), visual 
(39/67; 58.21 %), somatic/tactile (31/67; 46.27 %), and olfactory 
(28/67; 41.79 %) experiences and to a less degree gustatory experiences 
(5/67; 7.46 %). Of those participants reporting somatic hallucinations, 6 
described experiences that were sexual in nature (8.96 %).

We then considered whether people reported hallucinations in more 
than one domain (see Table 1). 71.64 % of the participants reported 
hallucinations across 2 or more sensory domains in the past month, with 
the most common being three domains. In comparison, Lim and col-
leagues found lifetime reporting of two or more modalities in 53 % of 
their sample of 750 patients (Lim et al., 2016). The mean number of 
domains reported was 2.45 (sd=1.34) and females reported a similar 
mean number of modalities as males (m = 2.62 sd=1.35, m = 2.27 sd =
1.33, t(65)=−1.05, p = 0.30).

The combinations of co-occurring hallucinations are shown in Fig. 1. 
In line with the approach of Toh and colleagues (Toh et al., 2022), we 
combined olfactory and gustatory hallucinations. Participants generally 
reported auditory hallucinations alongside other sensory experiences. 
14 people reported hallucinations across all four domains (SH, AH, VH 
and OH+GH). One person reported solely visual experiences whereas 
Somatic, or Olfactory/Gustatory were always in combination with 
another hallucination.

Fig. 2a reports on the modalities described as serial experiences 
(multisensory hallucinations in different domains that are not tempo-
rally related to each other; Toh et al., 2022). Of the 61 participants with 
serial hallucinations, 59 reported auditory hallucinations (98.33 %), and 
38 reported additional sensory experiences in addition to their auditory 
experiences (62 %). 1 participant had just visual hallucinations, and 1 
had just somatic hallucinations.

Serial experiences were predominantly auditory in combination with 
other experiences. In comparison, simultaneous experiences (multi-
modal hallucinations or ones that occur at the same time as other ex-
periences) represent a different constellation of experiences that were 
centred around visual hallucinations. Fig. 2b illustrates the combination 
of hallucinations that the participants reported as occurring together, 
with visual and auditory experiences being the most common. Only 
seven of the experiences reported as simultaneous in nature did not have 
a visual element to them.

3.2. Association between PTSD and number of hallucination modalities

Scores on the measures of exposure to trauma (TALE), and PTSD 
(CAPS ITQptsd and ITQdso subscales) were considered in relation to the 
number of modalities of hallucinations using non-parametric correla-
tions. These indicated a small but significant relationship between the 
number of hallucinations and CAPS (r = 0.25, p = 0.04 CI 0.01 to 0.47), 
and a near significant association with the TALE (r = 0.24, p = 0.053 CI 
−0.11 to 0.46) but not with PTSD symptoms on the ITQ (r = 0.15, p =
0.23 CI −0.10 to 0.39) or with DSO symptoms on the ITQ (r = 0.15 p =
0.24 CI −0.11 to 0.39). The correlations are reported in Table 2.

Table 1 
Number of domains.

Number of Domains n ¼ 67 %
0 6 8.96 %
1 13 19.40 %
2 11 16.42 %
3 22 32.84 %
4 13 19.40 %
5 2 2.99 %
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3.3. Trauma thematic content

80.33 % (49/61) of participants with hallucinations had either a 
clear content or thematic linkage with their traumatic experiences. For 
over half, there was a clear link in content, which for example could be 
someone who sees a visual hallucination of a person who abused them 
(32/61; 52.46 %). 17 participants (27.87 %) had some thematic linkage 
such as when a participant hears a voice that says something similar in 
theme (humiliation, intrusiveness, guilt, threat) to an experience of 
childhood bullying. 12 people (19.67 %) had no obvious linkage, or 
there was insufficient information to make an accurate assessment, 
including three participants who did not want to disclose what the 
voices said to them.

Fig. 3 represents the sensory domains that were linked with the 
traumatic experiences either in terms of direct content or thematic 
linkage. In most cases the linkage was in the auditory domain. However, 
other domains were also important to consider. For instance, 7 (10.75 
%) participants reported an olfactory hallucination that was related to a 
traumatic experience.

4. Discussion

We explored the contribution of trauma and current PTSD symptoms 
to the number of sensory modalities of hallucinations reported by people 
with psychosis. We found reported rates of hallucinations across a range 
of sensory domains at levels higher than in surveys of people with 

Fig. 1. Number of hallucinatory domains 
nb When Olfactory and Gustatory categories are combined 23 people report 3 hallucination modalities, and 14 report 4 modalities.

Fig. 2a. Serial hallucinatory experiences.
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psychosis spectrum presentations who were not selected for having co- 
morbid PTSD. For example, McCarthy-Jones et al. (2017) assessed the 
occurrence of hallucinations, for both lifetime and past month preva-
lence, across auditory, visual, olfactory, and tactile modalities, in people 
diagnosed with chronic schizophrenia-spectrum disorders in Ireland (N 
= 693) and Australia (N = 218). Past month prevalence was 23–27 % 
auditory, 5–8 % visual, 4–7 % tactile, and 2 % olfactory. Lifetime 
prevalence was 64–80 % auditory, 23–31 % visual, 9–19 % tactile, and 
6–10 % olfactory. Similarly, in our sample reported somatic experiences 
that were sexual in nature (6/67; 8.96 %) were higher than has been 
reported in samples of people with psychosis (1-year prevalence rate of 
0.017 in Blom and Mangoenkarso, 2018).

Second, there was a modest but significant association between the 
level of current PTSD symptomatology on the CAPS-5 (but not the 
separate subscales of core PTSD and DSO on the ITQ) and number of 
hallucinatory modalities. Third, the association with number of adverse 
experiences and number of modalities was similarly modest but did not 
quite reach the conventional threshold for significance. Fourth, there 
was a high rate of content and/or thematic linkage between trauma 
events and the hallucinations across a range of modalities, such as 
auditory and olfactory hallucinations. Whilst the associations were 
modest, collectively the findings would suggest that there are links be-
tween trauma and its consequences, and the number and content of 
hallucination modalities experienced.

These findings need to be considered in view of several limitations. 
The first is the representativeness of the sample, which was largely of 
white British ethnicity. Cultural differences in reporting of hallucina-
tions in different domains is likely (Khaled et al., 2023; Laroi et al., 
2014). Also, women with psychosis (Schäfer and Fisher, 2011; Sideli 
et al., 2020) report higher rates of adversity, potentially impacting on 
the number of, or expression of, hallucinations (Dudley, Turkington, 
et al., 2023), but owing to the small sample size this was not system-
atically explored in the current study. The second is that the relationship 
between trauma experiences and number of modalities of hallucinations 
was modest and was not consistently demonstrated on all measures of 
trauma and PTSD.

Third, the measure of multimodal experiences is not yet validated 
(Peters et al., 2022). However, it has been used in a number of previous 
studies (Dudley et al., 2023a, Dudley, Watson et al., 2023.) and was 
undertaken by researchers trained in its use. Nevertheless, the infor-
mation gathered was quite limited. Consistent with past research (Toh 
et al., 2022) we considered only a limited number of sensory experi-
ences. In our sample, for instance, the experience of sensed or felt 
presence was also common, with 43 people (64.18 %) reporting these in 
the past month suggesting these and other unusual experiences are also 
important to ask about (Lim et al., 2016). In our study there was not 
systematic and detailed information gathered about the frequency, 
duration, and distress associated with each sensory experience which 
could partly explain that the higher rate of linkage between auditory 
experiences and trauma content/themes. As we used the PSYRATS 
everyone was asked about auditory experiences in detail, meaning more 
examples of the content of the auditory experiences were gained than for 
olfactory, or visual experiences, for example. Future studies would 
benefit from asking about trauma, PTSD symptoms and about halluci-
nations across sensory modalities in the same systematic manner.

Fourth, in our assessments we tried to carefully distinguish between 
flashbacks, intrusive memories, rumination and recurrent negative 
thinking and features of psychosis (hallucinations, paranoia) but fully 
recognise that some of these are hard distinctions to make.

Despite these limitations, the work has some potential clinical im-
plications. For instance, the prevalence of hallucinations in broader 
sensory domains suggests a clear value in routinely enquiring about both 
presence and content as part of clinical practice. In this respect, we 
found a high degree of linkage in content or themes between trauma and 

Fig. 2b. Simultaneous hallucinatory experiences.

Table 2 
Relationships between number of modalities, trauma and PTSD (n = 67).

Measures M SD 1 2 3 4 5
1.Number of 

modalities
2.45 1.34 – ​ ​ ​ ​

2.TALE 11.84 2.97 .24 – ​ ​ ​
3.CAPS 54.75 10.51 0.25

*
0.36** – ​ ​

4.ITQ ptsd 19.09 3.54 .15 .16 .49** – ​
5.ITQ dso 19.62 3.77 .15 .08 .36** .59** –

* p < 0.05,
** p < 0.01. 

TALE Trauma And Life Events Checklist CAPS Clinician administered PTSD 
scale, ITQ ptsd international trauma questionnaire Ptsd symptoms ITQ dso in-
ternational trauma questionnaire disorders of self organisation.
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current hallucination experiences, which further supports existing 
research indicating hallucination content is psychologically meaningful. 
Compared to previous findings (Peach et al., 2021; Hardy et al., 2005), 
which reported more thematic than direct linkage, in this study the 
pattern was reversed with more direct than thematic links detected (51 
% vs 28 %). However, this may be owing to including a sample of people 
who all had PTSD, the use of multiple measures of trauma and PTSD, as 
well asrich data collection on the range of sensory experiences reported. 
When participants themselves rated the links they found higher direct 
linkage than the independent raters (. van den Berg et al., 2022), 
perhaps indicating that the relationships in previous studies had been 
under-estimated. Consequently, clinicians working in a trauma 
informed service setting need to consider that hallucination content, 
including but not limited to auditory, may be directly related to past 
adverse experiences.

Given the established association between adversity and hallucina-
tions, therapeutic interventions that target both trauma symptoms and 
hallucinations (Hardy et al., 2024) would appear to be warranted. A 
number of specific treatments are developed focussed on trauma (Van 
Den Berg et al., 2015; Brand et al., 2021; Clarke et al., 2022; Peters et al., 
2022) and hearing voices (Steel et al., 2017;McCartney et al., 2019; 
Varese et al., 2021; Longden et al., 2022) that are seemingly safe, well 
received and beneficial (Varese et al., 2023). These now need to be 
extended to addressing hallucinations across a number of sensory do-
mains (Paulik and Taylor, 2024). People with psychosis hear voices, but 
also see, smell, and feel things that distress them and the content of these 
hallucinations can reflect their trauma experiences.

Theoretically, this study further supports the importance of trauma 
as a contributory factor to psychosis, as well as identifying a possible 
direct contribution of trauma and PTSD symptoms (Bloomfield et al., 
2021) to a range of hallucinatory experiences (Medjkane et al., 2020). 
The findings also raise issues about whether existing models of hallu-
cinations can fully account for multisensory/multimodal experiences. 
Whilst auditory experiences are common, and can be experienced as 
unimodal experience, people reporting visual hallucinations often 
report them as multimodal/simultaneous (Dudley et al., 2018, 2019; 
Dudley, Watson, et al., 2023). These differing constellations of 

hallucinatory experiences perhaps reveals different pathways to the 
expression of these experiences (Collerton et al., 2023).

As noted, future research would benefit from the use of validated 
measures but also with larger samples adequately powered to consider a 
number of hypotheses exploring associations with dissociation, de-
lusions, functioning, and suicidal ideation. For example, dissociation 
may contribute to the development of hallucinations through decreasing 
an individual’s ability to judge the origin of internal experiences, a form 
of source misidentification (Smailes et al., 2020). Within this context, 
non-integrated trauma memories may be externally attributed as “voi-
ces” rather than “memories”. Elevated levels of dissociation are associ-
ated with greater auditory hallucinations (Pilton et al., 2015) but the 
role of dissociation in other hallucination experiences is less explored 
(Bortolon and Raffard, 2018). We focussed most on the correspondence 
between the trauma and its consequences and the hallucinatory expe-
rience. Consequently, future research could consider the relationship, or 
not, between the content of nightmares, flashbacks and the 
re-experiencing symptoms of PTSD and Psychosis in more depth than we 
were able to in this study.
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