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Introduction

The experience of hearing a voice in the absence of corresponding external stimuli (typi-
cally referred to as “voice-hearing”, “hearing voices”, or “auditory-verbal hallucinations”)
is common across a number of psychiatric diagnoses (Larei et al., 2012), and occurs in
around 10-15% of the general population (Beavan et al., 2011). Traumatic or adverse
childhood experiences are prevalent in populations of people who hear voices, with evi-
dence implicating a causal relationship (Varese et al., 2012) involving a number of poten-
tial mechanisms.

Traumatic experiences in childhood can take different “subtypes”, ranging from
emotional or physical neglect, to acts of physical, sexual or emotional maltreatment or
violence (Bernstein et al., 1994). Sexual abuse, physical abuse, emotional trauma, and
neglect have all been linked to hearing voices in both general (van Nierop et al., 2014)
and psychiatric populations (Berg et al,, 2015). Findings from some studies suggest
that the relationship may differ depending on the type of trauma experiences, with child-
hood sexual abuse showing the strongest link with voices (Bentall et al., 2012; Daalman
et al., 2012; Shevlin et al., 2007). These findings demonstrate the significance of trauma in
voice hearing, and suggest that specific subtypes of trauma may have differential effects.
Further studies are needed to unpack this complex relationship across the continuum of
psychosis from clinical to non-clinical populations. Understanding the links between
different types of traumatic events, characteristics of voices and need for care, may
help to refine theoretical models and tailor therapeutic approaches.

Research has also found a specific link between some phenomenological features of
voices and childhood abuse, particularly concerning the degree of negative content of
voices (Rosen et al., 2018; Scott et al., 2020). This is significant because these features
have also been found to separate people who do and do not find voices distressing
and problematic, thereby somewhat differentiating “clinical” and “non-clinical” groups
(Johns et al., 2014). Considerable efforts have been undertaken to dismantle the
specific differences between these groups in order to inform clinical interventions,
which may target mechanisms that drive voice-related distress (Brand et al., 2017).
People who find voices distressing typically experience more frequent voices, a high
degree of negative voice content (Daalman et al., 2011; Johns et al., 2014; Largi et al.,
2019), perceive their voices to be more powerful and malevolent (Andrew et al., 2008;
Johns et al., 2014), and experience little control over their voices (Daalman et al.,
2011; Johns et al., 2014).

Whereas there is a growing body of evidence supporting a link between childhood
trauma and voice phenomenology, these studies have mostly focused on overall
trauma severity. Of those studies that have examined subtypes of trauma, almost all
have used a “top down” approach to defining trauma subtypes, thus ignoring the
reality that different childhood traumatic experiences rarely occur in isolation (Jacobs
et al,, 2012). Cluster analysis is an analytical approach that is used to classify participants
based on a chosen variable into groups on the basis of patterns in observations across
different profiles or traits. This enables a more “bottom up”, data-driven approach to
studying naturally co-occurring groups, rather than pre-defining them on the basis of
existing categories. Cluster analysis has successfully been used to cluster participants
according to trauma subtypes in populations with psychosis (Stevens et al., 2019).
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Stevens et al. (2019) found that a cluster with moderate scores across all trauma subtypes
with high scores on physical and emotional neglect, and another cluster with higher
overall scores with very high emotional abuse. Those in the high abuse cluster had
more severe hallucinations and delusions, implicating that emotional abuse may be par-
ticularly important in the development of these symptoms. Carbone et al. (2019) also
conducted a similar analysis, finding three clusters of childhood adverse events: a low
overall adverse event cluster, a cluster consisting of lack of support and isolation, and
a cluster consisting of abuse and neglect.

Whilst cluster analysis has been used within psychosis samples, very few studies have
utilised the method for voice hearing specifically, and none yet in relation to trauma sub-
types and voice phenomenology nor across the full psychosis spectrum from those
without voices (no AVH), those with voices but no clinical diagnosis (non-clinical
AVH), and people with voices and a clinical diagnosis (clinical AVH). Examining pat-
terns of voice characteristics (negative content, controllability, and beliefs about
voices) across trauma subtypes provides an opportunity to advance our understanding
of the relationship between types of traumatic experiences and clinically important
characteristics of voices. As such, the current study aimed to derive clusters of trauma
subtypes within a sample of people with clinical or non-clinical voices and those
without voices, and examine differences in voice phenomenology (degree of negative
voice content, degree of controllability, voice-related distress, and beliefs about voices)
between clusters. Further, this study aimed to evaluate the distribution of clinical and
non-clinical voices across the clusters to improve understanding of how the interplay
of traumatic experiences and voice characteristics may differ across these groups.

Materials and methods
Participants

Data were obtained from two independent studies: the Spectrum study conducted at the
University Medical Centre (UMC) Utrecht [the Netherlands; details described by
Sommer et al. (2010) and Daalman et al. (2011, 2012)] and the Voice Phenomenology
Study at Swinburne University of Technology (Melbourne, Australia; reported by
Rossell et al., 2019). All participants were between 18 and 65 years of age and provided
written informed consent for study participation.

Spectrum study

Data were collected between 2005 and 2011. In total, 118 clinical individuals with AVH,
113 non-clinical individuals with AVH and 125 non-clinical individuals without AVH
were included in the current study (Figure 1). Clinical individuals with AVH were
recruited from the UMC Utrecht, the Netherlands. They were diagnosed with a psychotic
disorder [schizophrenia, schizoaffective disorder or psychosis not otherwise specified;
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV)], without current
alcohol or drug abuse, confirmed by an independent psychiatrist using the Comprehen-
sive Assessment of Symptoms and History (CASH) interview (Andreasen et al., 1992), in
addition to the Structured Clinical Interview for DSM-III-R Personality Disorders
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WVeice Phencmenology
Study

Figure 1. Flow diagram.

(SCID-II; First et al., 1997) to assess Axis II pathology. Individuals experienced AVH at
least once a month for over a year.

Non-clinical individuals with and without AVH were recruited by means of a Dutch
website “Explore your mind” (www.verkenuwgeest.nl). They completed an adapted
version of the Launay and Slade Hallucinations Scale (LSHS; Larei et al., 2004). Individ-
uals scoring 0 (absent) for “In the past, I have had the experience of hearing a person’s
voice and then found that no one was there” and “I have been troubled by voices in my
head” were included as non-clinical individuals without AVH. Individuals with higher
scores on these questions were contacted for a telephone screening by a trained psychol-
ogist to evaluate whether their voices were distinct from thoughts and had a perceptual
quality [in line with definitions of AVH from Moritz and Largi (2008) and Slade and
Bentall (1988)], with a frequency of at least once per three months. Both non-clinical
groups were further screened in the UMC Utrecht by trained psychologists, for
absence of a psychiatric disorder (other than a depressive/anxiety disorder in remission),
no alcohol or drug abuse for at least three months, no chronic somatic disorder, and
Dutch-born grandparents (to restrict heterogeneity for later genetic studies) using the
CASH (Andreasen et al., 1992) and SCID-II (First et al., 1997). The Spectrum study
was performed in accordance with the Declaration of Helsinki of 1975 (revised in
2008) and was approved by the Human Ethics Committee of the UMC Utrecht
(project numbers 05/167 and 06/191).

Voice phenomenology study

Participants were recruited between 2014 and 2017 as part of a broader study on AVH
phenomenology at the Swinburne University of Technology (Melbourne, Australia),
from in- and outpatient services at the Alfred Hospital, St. Vincent’s Hospital, the Mel-
bourne Clinic and community support groups and forums in Melbourne (Figure 1). To
match AVH frequency with the Spectrum study, the current study included only
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individuals reporting AVH in the past 7 days (48 clinical individuals and 9 non-clinical
individuals with AVH).

Clinical individuals with AVH had a diagnosis of schizophrenia or schizoaffective dis-
order and had no current substance use disorder. Non-clinical individuals with AVH did
not meet the criteria of a DSM-IV diagnosis nor a current substance use disorder. Diag-
nosis was confirmed by the Mini International Neuropsychiatric Interview (MINI;
Sheehan et al., 1998) for all participants, conducted by trained researchers, psychologists
or higher degree Psychology students. The Voice Phenomenology study was performed
in accordance with the Declaration of Helsinki and was approved by the Alfred Hospital
Human Research Ethics Committee (project number 20202954).

Assessments

Basic demographic information (including age, gender, years of education) was collected
for all participants.

Childhood trauma

Childhood trauma was assessed using the Childhood Trauma Questionnaire — Short
form (CTQ-SF; Bernstein et al, 2003; Dutch version described by Thombs et al.
(2009)). Using a 5-point Likert-scale from “never true” to “very often true”, childhood
trauma is evaluated by using multiple trauma subtypes: physical neglect (PN) and
emotional neglect (EN), as well as physical abuse (PA), sexual abuse (SA) and emotional
abuse (EA). Participants missing more than one item on the CTQ were excluded from
analysis (n=4); each single missing item was replaced with the individual’s mean
score of the remainder of questions for that specific trauma subtype (n=6). Cut-off
scores for “moderate to severe” exposure were used to classify the presence of a
specific trauma subtype (emotional abuse >13; physical abuse >10; sexual abuse >8;
emotional neglect >15; physical neglect >10). These were used to characterise the emer-
ging clusters: the trauma subtype was determined as relevant when over two-third of par-
ticipants in a particular cluster scored above the cut-oft score. The CTQ-SF shows good
validity for both clinical and non-clinical populations (Bernstein et al., 2003; Thombs
et al., 2009).

AVH phenomenology

Phenomenological characteristics of AVH were examined in detail using an adapted
version of the Psychotic Symptoms Rating Scales (PSYRATS). This measure includes
the following items: frequency, duration, perceived location (inside and/or outside the
head), loudness, beliefs about the origin of the AVH, amount and degree of negative
content, amount and degree of experienced distress, impact on functioning, controllabil-
ity, age of onset and number of voices. Participants missing more than two items on the
PSYRATS were excluded from analysis (n = 6). Missing items were replaced by the group
mean score of the respective item (n=12).

Beliefs about voices
The clinical and non-clinical participants experiencing AVH completed the revised
Beliefs About Voices Questionnaire (BAVQ-R; Chadwick et al., 2000). This
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questionnaire consists of 35 questions to assess five types of beliefs about voices; omni-
potence, malevolence, benevolence, resistance and engagement. Due to a difference of
meaning following translation, question 8 (“My voice is helping to keep me sane”) was
not assessed in the Dutch Spectrum study and was therefore left out of current study. Par-
ticipants missing more than two items on the BAVQ-R were excluded from analysis (n =
8). Missing items were replaced by the individual’s mean score from the respective
BAVQ-R subscale (n=17).

Statistical analysis

Statistical analyses were performed using Statistical Package for Social Sciences (SPSS)
version 25 (IBM Corp, 2017).

Subgroups (clinical AVH, non-clinical AVH and no AVH) were compared for demo-
graphic variables including age, gender, years of education, age of onset and childhood
trauma subtypes, using Pearson’s Chi-Square (categorical variables) and One-way Analy-
sis of Variance (ANOVA, continuous variables). Post-hoc tests were used to evaluate sig-
nificant group differences.

Agglomerative hierarchical clustering analysis (Everitt, 1980) was performed to define
childhood trauma subgroups and increase within-group homogeneity and between-
groups heterogeneity. Case similarity was computed with squared Euclidean Distance
and Wards linkage (Ward, 1963) as agglomeration procedure specification. Collaborative
examination of the dendrogram and the agglomeration schedule coefficients was used to
establish the optimal number of clusters.

First, emergent trauma clusters were compared on demographic variables and CTQ
subscores using Pearson’s Chi-Square (categorical variables) and One-way Analysis of
Variance (ANOVA, continuous variables). Second, childhood trauma clusters were com-
pared in AVH phenomenology (PSYRATS) and beliefs about voices (BAVQ-R) using a
Multivariate analysis of variance (MANOVA) with Games Howell tests for post hoc com-
parison. To address demographic differences between emergent clusters, exploratory
analyses were conducted for demographic variables and measures of voice phenomenol-
ogy and beliefs about voices using Pearson correlation analyses and Pearson’s Chi-square
tests.

Results

The total sample consisted of 413 individuals, which included a clinical group with AVH
(n =166), non-clinical individuals with AVH (n=122), and non-clinical participants
without AVH (n = 125), see Table 1. The clinical group with AVH included significantly
more males than the non-clinical groups with AVH (x2(1) = 8.71, p = 0.003) and without
AVH (x2(1) =7.17, p = 0.007). Clinical individuals were also significantly younger (mean
difference = —4.23; 95%CI = —7.98, —0.48; p = 0.022) and had attained significantly fewer
years of education (mean difference = —1.07; 95%CI= —1.77, —0.36; p=0.001) com-
pared to the non-clinical group without AVH, but not when compared to the non-clini-
cal group with AVH. Clinical and non-clinical individuals experiencing AVH scored
significantly higher on childhood trauma overall compared to the non-clinical group
without AVH (mean difference = 12.91; 95%CI = 8.49, 17.34, p<0.001; mean difference



COGNITIVE NEUROPSYCHIATRY (&) 7

‘Wopadly Jo s32169p 4p ‘dlieuuonsanb ewnesy pooypliyd DL ‘suoneudn|iey [egqIdA A1oHpNny HAY

- 6500 4 987=4 (6L%) 601 (€19) 0£TL (60°) SO°TL 3bau [puonowy
G£0°0=d HAY ON < HAY [edIuIp-uoN
L00°0>d HAY ON < HAY [ea1u1]d
LZ0'0 = d HAY [ed1Ul]>-UON < HAY [edlul)  L00°0> € LregL=4 (60'7) 599 (L90) 'L (€5°€) 6€°8 23)bau [p31sAyd
L00'0>d HAY ON < HAY [edul|>-uoN
L00'0>d HAV ON < HAY [®dlUlD)  1000> T 6SvC=4 (987) 97'L (20S) €v°0L (9€°) 16°0L asnqp [puonowy
100'0>d HAY ON < HAY [ed1ul|>-uoN
L00'0>d HAV ON < HAY [®dlUlD)  1000> T 06'LL=4 (08'1) LL'S (S't) 69°L (¥0°S) ¥9'8 asnqp [pnxas
100'0>d HAY ON < HAY [ed1ul|d-uoN
L00'0>d HAV ON < HAY [ed1ul]d
L00°0>d HAY [eJIUID-UON < HAY [edIUlD  100°0> T SLLr=4 (ST'L) L¥'S (1¥°€) 929 (§5°S) S6'8 asnqu [DIsAyd
100'0>d HAV ON < HAY [ed1ul]>-uoN
L00'0>d HAV ON < HAY [edIUlD  100°0> T 98'€r=4 (€v'8) T09€ (96'S1) 09t (r9'61) ¥6'8F  (QS) ueaw ‘(DL [e301) eWNeI} pooypjiyd
- 1000> | ve0T=4 ¥'N (6T¥1L) 6S€L (¥0'€l) 86'0C (@s) s1eak ur ueaw 3350 Jo by
L00°0 =d HAY ON > HAY [edlul)  T00°0 14 0L5=4 (1€7) SOpL (0£70) 6£°€L (¥0€) 86°TL (Q@S) ueaw ‘uonedNP3 JO SIedA
7e00= I 6L0'0 14 0 =4 (LEYL) 88T (F9€L) €81y (S0'TL) 59'8¢ (@s) s1eak ur uesw ‘aby
£00°0 =d HAY ON < HAY [ed1ul])
€00°0 =d HAY [edIUID-UON < HAY [ed1ulD  €00°0 14 opLL=2X (z€) ot (€0¢£) L€ (9°LY) 64 (%) U ‘3le
0y-1504 anjeA-d  4p dBSHRIS 1AL (STL=U) HAY ON  (ZZL =U) HAV [edIul]>-uoN (991 =u)
HAY [ea1u1)d

"HAY INOYLM S[eNPIAIPUI [EDIUID-UOU pUB HAY UMM S[BNPIAIPUI [BDIUIP-UOU ‘HAY YUM S[eNPIAIpUL [eIIUl]D o) Sdlisialdeeyd djdwes | ajqeL



8 M. BEGEMANN ET AL.

=8.57, 95%CI = 3.82, 13.33, p<0.001, respectively). Sexual abuse scores in clinical and
non-clinical individuals with AVH were also significantly higher compared to the
non-clinical group without AVH (mean difference = 2.93; 95%CI =7.77, 4.08, p<0.001;
mean difference = 1.98; 95%CI = 0.73, 3.22; p =0.001, respectively). This was also the
case for emotional abuse rates (mean difference clinical AVH vs. no AVH = 3.65; 95%
CI=2.36, 4.94, p<0.001 and mean difference non-clinical AVH vs. No AVH =3.18;
95%CI=1.79, 4.57; p<0.001, respectively). Graded differences were found across
groups for physical abuse and physical neglect, with non-clinical individuals reporting
AVH as an intermediate group. Group differences for emotional neglect were not
significant.

Childhood trauma clusters

Hierarchical cluster analysis and inspection of the dendrogram (see supplementary
Figure S1) resulted in a three-cluster solution. The emerging clusters were characterised
as follows: a “low” trauma cluster, an “emotion-focused” trauma cluster and a “multi”
trauma cluster, see Table 2 and Figure 2. The low trauma cluster consisted of 299 indi-
viduals and had significantly lower mean scores on all childhood trauma subtypes, as
compared to the other two clusters. The emotion-focused trauma cluster consisted of
71 individuals and over two-thirds of this group met criteria for moderate to severe
emotional abuse and emotional neglect (Table S1). However, this cluster also displayed
relatively high scores of sexual abuse. The multitrauma cluster (n = 43) displayed signifi-
cantly higher scores compared to the low trauma cluster (all trauma subtypes) and the
emotion-focused trauma cluster (all subtypes apart from emotional neglect). For every
trauma subtype, moderate to severe exposure was reported by over two-third of individ-
uals in this cluster (Table S1).

The three clusters did not differ significantly in terms of age and although years of
education showed an overall significant effect (F(2) = 3.12, p = 0.045), post-hoc analyses
were not significant. Compared to the emotion-focused trauma cluster, significantly
more males were found in the low trauma cluster (x2(1) =7.12, p =0.008) and multi-
trauma cluster (x2(1) =9.88, p =0.002).

The distribution of the three subgroups across the trauma clusters is illustrated in
Figure 3. Within the low trauma cluster, they were quite evenly distributed: non-clinical
individuals without AVH (37.79%), followed by 36.45% clinical individuals with AVH
and 25.75% of non-clinical individuals with AVH. Almost half of the emotion-focused
trauma cluster consisted of non-clinical individuals with AVH (49.30%), followed by
35.21% clinical individuals with AVH and 15.49% non-clinical individuals without
AVH. The multi-trauma cluster mainly consisted of clinical individuals with AVH
(74.42%), followed by 23.26% of non-clinical individuals with AVH and 2.33% non-clini-
cal individuals without AVH.

AVH phenomenology (PSYRATS)

The three clusters differed significantly on their PSYRATS ratings of amount of negative
content (F(2) =4.50, p =0.012), controllability (F(2) =3.07, p=0.048) and age of onset
(F(2) =6.63, p=0.0020), see Table 3. Trend-level effects were present for loudness (F
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Figure 2. Childhood trauma subtype scores per trauma cluster.

Low trauma cluster Emotion-focused trauma cluster ~ Multi-trauma cluster

No AVH
2.3%

Non-clinical

No AVH AVH

37.8% 23.3%
Non-clinical
AVH :

Figure 3. Distribution of the three included subgroups per childhood trauma cluster (clinical individ-
uals with AVH, non-clinical individuals with AVH and non-clinical individuals without AVH).

(2)=2.79, p=0.063), degree of negative content (F(2) =2.50, p=0.084) and degree of
experienced distress (F(2) =2.92, p =0.056). Post hoc analyses showed that individuals
in the multi-trauma cluster experienced their AVHs as having a greater amount of nega-
tive content compared to the low trauma cluster (mean difference = 0.72; 95%CI = 0.08,
1.36; p =0.025) and emotion-focused trauma cluster (mean difference = 0.92; 95%CI =
0.15, 1.70; p=0.015). The multi-trauma cluster also experienced less control over their
AVHs compared to the emotion-focused trauma cluster (mean difference = 0.71; 95%
CI=0.07, 1.35; p =0.026). Finally, individuals in the emotional-focused trauma cluster
started experiencing AVHs at a younger age compared to the low trauma cluster
(mean difference = —6.93; 95%CI = —11.85, —2.02; p = 0.003).

Beliefs about voices (BAVQ)

The three clusters differed significantly on the subscales malevolence (F(2) =5.63, p =
0.004), omnipotence (F(2)=3.48, p=0.032), resistance (F(2)=5.63, p=0.004) and



"ewINe-NINIA CL ‘ewnel) pasndoj-uonowy ;13 ‘ewnely Mo :17 ‘9jeds buney wordwAs d21noydAsd :S1VYAS ‘suoneunnjjey [egian K1opny HAY

COGNITIVE NEUROPSYCHIATRY 1

(201) (8%0°1) (€0'L)
LLE0 ¢ LU'L=A 4S9210A OM] Uey) aIoW,, 69'C 4SOI0A OM ], SP'e 4SOI0A OM ], 444 SIDI0A JO JaqUINN
€000 (€zel) (66°€1) (92°€1) sieak
=d]3<11 2000 ¢  €99=4 WN  €ESL N €6TL VN /86l ul ‘135U0 40 by
970’0 Aljeuoisexo (zTl) AW (6¥°1) Al|leuoisexo (L¥'1)
=d|N>13 8t0'0 ¢ L0€=4 |013u0> awos, 86'C 943 j|ey |jolyuod swos, LTT |043u0> swos, €9C Aungejjonuod
(9¢°1) (9g'1) (ze'l) Buruonouny
[45 24 68°0=4 Luondnusip [ewiuipy,, or'L Juondnisip jewiuip,, L0°L Juondnisip jewliuii, 8Tl uo yedw|
(4] (z¥'1) (8¢€1)
9500 ¢ 67=4 Lbuissansip Ajpiesapoyy, 6/'L Jbuissansip Apybis, /1L Lbuissansip Ajpiesapoyy, /G ssalsip Jo 9a1baQ
(9v°1) (£9°1) (€5°1)
6€L0 € 66l =4 Buissansip %0 10T LBUISS3NSIP %01>, vl Buissasip %05 €91 SSJISIp JO Junowy
LJnoiaeyaq buipiebal (£S°1) Jnoiaeyaq buipiebal (19°1) Jnoiaeyaq buipiebal £S°1) JUIU0D
¥800 ¢ 0s7=4 9SNQe |eQIIA [RUOSID], 6L°C 9SNQe [QIIA [RUOSIDJ, 0s'L 9SNQe |eQIIA [RUOSID], 89°L annebau Jo aa1baQ
S10°0
=d IN>13
S200 (95°1) (69°1) (85°1) JU3U0d

=dIN>1T TWo0 ¢ oSy =4 ANebaU %05>, 9€'C LAAebdU %01>, 'l AAebau %05>, ¥o'L aAnebau Jo Junowy

,asned

,asned

,asned

|eusaixa buipiebas |eusaixa buipiebas (€7'1) |eusaixa buipiebas 6L1)

€9%°0 UOIIAUOD 9%05<,, UOIIAUOD 9%05<,, €6'C UOIIAUOD 9%05<,, we uiblio 1noge sja1139
410N 4II0A (£L°0) #II0A (¥£0)

€900 UMO SE SS9Upno| Swes,, UMO SE SS9Upnoj Swes,, (8L UMO SE SS9Upnoj awes,, 18l sseupnoT
.peay o sied .peay o sies (z1'L) .peay o sies (€z'1)

SE0 01 350)2 ‘peay 3pIsInQ, 0} 9502 ‘peay IpIsInQ, N4 01 350)2 ‘peay 3pIsInQ, €T uonedo
(LT'1) (81°1)

SVL0 T L,S9INUIW [RIDASS,, L,S9INUIW [RIDASS,, STT L,S9INUIW |RIDASS,, 91T uoneing
(9v°1) (ov'L)

680 .Kep e uo 1583 1y, .Kep e uo 15e3] 1y, 8Ly .Kep e 3uo 1583 1y, LY £ousnbaiy
anjea uesw jo uondudsaq (@as) uesw jo uondudsaq (as)
-d ues|y ues|y

(¢t = u) 131snpd ewnedy

(09

=U) JISN]> BWINEI} PISNI0}-UOLIOW]

(081 = U) J3ISN]> BWINEI} MOT

“19)SN[> ewnes} pooyp|iyd Jad (S1yYASd) Abojouswouayd ad10p *€ djqeL



12 (&) M.BEGEMANN ETAL.

Omnipotence
60

Malevolence Resistance

=Low trauma cluster (n=179)
Benevolence Engagement = Ernotion-focused trauma cluster (n=59)

— P ulti-trauma cluster (n=42)

Figure 4. Beliefs about voices scores per childhood trauma cluster. Scores are represented as percen-
tage (%) of the maximum score per BAVQ-R subscale.

benevolence (F(2) =4.58, p =0.011), see Figure 4 and supplementary Table S2. Post hoc
analyses revealed that the multi-trauma cluster rated their voices as more malevolent and
felt more resistance against them, compared to the low trauma cluster and the emotion-
focused trauma cluster. Furthermore, AVH were rated as significantly more omnipotent
by the multi-trauma compared to the low trauma cluster (mean difference = 2.03; 95%CI
=0.26, 3.79; p=0.021). Finally, the emotion-focused trauma cluster experienced their
AVH as significantly more benevolent, relative to the low trauma cluster (mean differ-
ence =2.02; 95%CI =0.02, 4.01; p =0.047) and the multi-trauma cluster (mean differ-
ence =2.99; 95%CI = 0.38, 5.61; p = 0.021).

Discussion

The aim of this study was to utilise cluster analysis to derive clusters of childhood trauma
subtypes within a sample of individuals experiencing auditory verbal hallucinations
(AVH) with (clinical AVH) and without a diagnosed psychotic disorder (non-clinical
AVH), and a non-clinical group without AVH (no AVH), and examine differences in
phenomenological features and beliefs about voices across the clusters. Three clusters
were produced: (1) a “low trauma cluster” (n =299) with low scores across all trauma
subtypes, consisting of a relatively even distribution of clinical AVH, non-clinical
AVH and no AVH; (2) an “emotion-focused cluster” (n =71) with moderate to severe
emotional abuse and emotional neglect, consisting of predominantly non-clinical
AVH with greater control over voices (compared to the multi-trauma cluster), voice
onset at an earlier age (compared to the low trauma cluster), and greater perception of
voices being benevolent (compared to both other clusters); and (3) a “multi-trauma
cluster” (n = 43) with high scores across all trauma subtypes, consisting of predominantly
clinical voice hearers with higher amount of negative voice content (compared to both
other clusters), greater perceptions of voices being malevolent (compared to both
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other clusters) and omnipotent (compared to low trauma cluster), and more resistance
towards voices (compared to both other clusters). This is the first study to use a
bottom-up, data driven approach to examine how subtypes of childhood trauma relate
to voice-hearing phenomenology across the psychosis spectrum.

The relatively even proportion of clinical and non-clinical voices and those without
voices within the low trauma cluster suggests that low levels of childhood trauma is
not likely sufficient to distinguish clinical status for people who hear voices. However,
the multi-trauma cluster consisted of a high proportion of clinical voices (74.42%) and
over two thirds of those in this group met CTQ cutoff, suggesting that a relationship
between trauma severity and clinical status may emerge when levels of trauma are
high. This emphasises the significance of severe trauma history in those with severe
AVH and psychotic illness, which is in keeping with research that has indicated a
general relationship between high levels of trauma and clinical voices (Berg et al,
2015; van Nierop et al., 2014). The emotion-focused cluster, despite having high scores
on emotional abuse, neglect and sexual abuse trauma subtypes, with overall two-thirds
scoring over CTQ severity cutoff, consisted of a relatively even distribution of clinical
and non-clinical voice hearers and few without any voices. Together these findings indi-
cate that there are likely multiple mechanistic pathways to voice hearing and trauma
exposure may not always be involved (Luhrman et al.,, 2019).

The current findings somewhat contrast with two previous studies involving cluster
analysis of trauma subtypes in psychosis populations. Stevens et al. (2019) found two
clusters distinguished predominantly by childhood emotional abuse and physical or
emotional neglect, whereas the current study found that emotional abuse and emotional
neglect clustered together. Similar to the current study, Carbone et al. (2019) found a low
trauma cluster, however differed in their second and third cluster which consisted of pre-
dominantly abuse/neglect and isolation/lack of support, respectively. These differences in
the clusters may be explained by variations in samples, with Stevens et al. (2019) and
Carbone et al. (2019) both being restricted to small, clinical samples of people with a psy-
chotic disorder diagnosis. The current study was the first to examine clusters across a
spectrum of clinical and non-clinical voices specifically, and controls without voices.
Whilst the current findings require replication in other samples, this does suggest that
the trauma subtypes identified in the current study may be specific to voice hearing
and not psychosis in general. Further, whilst Stevens et al. (2019) used the same
measure of trauma subtypes as the current study (i.e., CTQ), Carbone et al. (2019) uti-
lised the Childhood Experience of Care and Abuse scale (CECA; Bifulco et al., 1994),
which covers a broader range of adverse childhood experiences that differ to the con-
structs measured by the CTQ.

The current findings suggest that emotion-focused trauma may present as a distinct
subtype of traumatic experience in voice-hearing populations. The composition of this
cluster, with a relatively even number of clinical and non-clinical voices, suggests that
this trauma profile may involve a general vulnerability to voice hearing irrespective of
clinical status. Of note, there was also a moderate level of sexual abuse experienced by
members of this cluster (47.89%), suggesting that sexual abuse may also play a role in
this general liability. These findings challenge prior research emphasising sexual abuse
as the primary trauma type related to voices (Daalman et al., 2012; Hardy et al., 2016;
Sheffield et al, 2013), though the current analysis did not enable insights into the
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unique influence of specific trauma subtypes on voices. Given that sexual abuse is unli-
kely to occur in isolation (often co-occuring with physical and emotional abuse and
neglect), it is possible, in line with past research, that the multi-trauma cluster represents
the particular role of sexual abuse.

The low trauma and emotion-focused trauma clusters had significantly lower levels of
negative voice content than the multi-trauma group, suggesting that high levels of child-
hood trauma across a range of subtypes may be particularly related to negative voice
content. This is in keeping with prior research that has found links between childhood
trauma and negative voice content (Rosen et al, 2018). In contrast to the current
findings, Daalman et al. (2012) found no relationship between trauma subtypes and
negative voice content, however this may be explained by the conflation of voice
content and voice-related distress in that study. The current findings also contrast
with that of Scott et al. (2020), which found an indirect relationship between negative
voice content and emotional abuse and neglect, but not physical or sexual abuse or phys-
ical neglect. Scott et al. (2020) interpreted their findings to reflect that interpersonal pro-
cesses associated with the abuse could ultimately reflect greater negative voice content.
The current study differed to Scott et al. in utilising a bottom-up approach, finding a
unique emotion-focused trauma cluster with lower levels of negative voice content and
a large proportion of non-clinical AVH. This group also had a strikingly younger age
of voice onset around 13 years, potentially suggesting that these interpersonal processes
leading to schema formation may differ for this group and that this may be related to less
clinical presentations.

Those in the emotion-focused trauma cluster perceived more control over voices than
the multi-trauma cluster. Very little research on the controllability of voices has been
conducted, despite this being an important factor distinguishing clinical status (Johns
et al., 2014). The greater control experienced by the emotion-focused cluster may be
linked to the, perhaps more functional, relationship that people in this group have
with their voices (perceiving them to be less negative, more benevolent, and resisting
them less). In contrast, individuals in the multi-trauma cluster were characterised by
more negative beliefs about their voices, perceiving them to be more malevolent and
omnipotent and resisting them more. This corroborates previous research that has
found childhood abuse to be related to increased malevolence beliefs (Offen et al.,
2003). The multi-trauma and emotion-focused trauma subtypes are largely distinguished
by the presence of physical and sexual abuse and neglect, which may reflect a particular
relationship between these types of trauma and malevolence beliefs. Since physical and
sexual abuse are more likely to lead to posttraumatic stress symptoms than emotional
abuse or neglect, this finding might suggest that ongoing PTSD symptoms may be a pre-
dictor of negative beliefs about voices (Andrew et al., 2008).

Whilst the current study is unable to confirm specific mechanisms that explain these
results, relevant theoretical explanations concerning mechanisms are relevant to mention
as directions for future research. The patterns emerging from these data suggest three
separate pathways to voice-hearing experiences. Those in the low trauma cluster are
likely to be driven by different bio-psycho-social processes. The multi-trauma cluster
consists of voices that are more negative in content, less controllable, more malevolent
and omnipotent, and more likely to be resisted. This cluster may represent a group for
whom common responses to childhood physical and sexual trauma, such as
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posttraumatic stress symptoms, emotional dysregulation, and dissociation, play an
important role in shaping voice content, beliefs about voices, and coping styles (e.g.,
see Hardy, 2017). In contrast, the emotion-focused trauma cluster consists of voices
that generally have less negative content, and are more controllable and benevolent. It
could be hypothesised that this group have more general vulnerability to voices in the
context of emotional maltreatment in childhood, possibly as a protective mechanism.
This is consistent with the finding that onset of voices occurred at a younger age in
this cluster, although it was not possible to determine the exact timing of the voice
onset and trauma in this study. It is possible that, for many, cumulative exposure to mul-
tiple trauma subtypes (particularly including physical and sexual trauma) transforms
these “protective” voices into more negative, malevolent voices over time. Whilst this
is speculative, this hypothesis warrants further exploration, particularly in context of
the significance of positive, supportive voice-hearing experiences that are commonly
reported in the hearing voices community (Valavanis et al., 2019).

Clinical implications include the need for tailored treatment approaches based on the
different trauma subtypes and the potential pathways and mechanisms these reflect. For
example, if some voices arise through posttraumatic stress reactions (e.g., intrusions and
dissociation) to multiple trauma exposures, then this particular group should respond to
trauma-focused therapies (Brand et al., 2020). In comparison, those with low levels of
trauma, but persisting voices may benefit more from traditional CBT for psychosis
(Lincoln & Peters, 2019). Such a theory could be tested by observing relative responses
to different treatments in these groups.

The findings of the current study should be considered in relation to several strengths
and limitations. A large sample size across two countries enables confidence in the gen-
eralisability of these findings. The distribution of clinical and trauma characteristics
across the trauma clusters suggests that their composition does not simply reflect clinical
or trauma severity in general. The bottom-up approach to analysing the relation between
trauma and voices across clinical and non-clinical groups and controls without voices,
reveals insights across the continuum of psychosis, without being restricted to a
specific diagnosis or trauma type. However, the data was collected from two different
studies with varying procedures, and controls without voices came from only one
sample, potentially limiting the comparability of the two populations. Further, the
absence of a measure of other psychosis symptoms in the current sample precludes con-
clusions regarding the specificity of the findings to voices only. Group differences were
observed, including younger age, lower level of education, and more males in the clinical
group, which were not controlled for in the analysis because exploratory analyses did not
indicate these factors were likely to confound the results.

This was the first study to conduct cluster analysis to provide data-driven insights into
the relationship between trauma subtypes and hearing voices in a sample across the psy-
chosis continuum. Findings revealed three distinct clusters, including a low trauma
cluster, emotion-focused trauma cluster, and multi-trauma cluster. The phenomenological
profile of these clusters indicated that the emotion-focused cluster may be a unique group
representing general vulnerability to psychosis with less negative voices. Findings point
towards the potential for three distinct pathways linking trauma to voice-hearing experi-
ences, with clinical implications centring on a need for tailored treatment and further
research required to replicate these findings and explore the underlying mechanisms.
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