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COMPREHENSIVE REVIEW

A narrative review of psychological theories of post-traumatic
stress disorder, voice hearing, and other psychotic symptoms
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Abstract
Background: Most voice hearers report childhood trauma. Many voice hearers report
comorbid post-traumatic stress symptoms and that the content of their voices (audi-
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or indirectly (voice content and trauma is thematically similar) related to their trauma.
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The factors that maintain trauma-related voices are unknown, and there is limited
research in this area. This study aimed to identify potential maintaining factors of
trauma-related voices by reviewing models of post-traumatic stress disorder (PTSD)
and positive symptoms of psychosis.
Method: Models of PTSD and positive symptoms were reviewed to identify potential

Correspondence
Laura P. Strachan, School of Population
Health, Curtin University, Bentley, Perth,
Western Australia, Australia.
Email: laura.strachan@postgrad.curtin.edu.au

factors that are unique and common to both sets of symptoms.
Results: We reviewed 10 models of PTSD, 4 models of positive symptoms, and
2 trauma-informed models of voice hearing. One model provided a theoretical explanation of different types of trauma-related voices. Twenty-one factors were
extracted from 16 theoretical models. No existing model incorporated all these
factors.
Discussion: Existing PTSD and positive symptom models present a range of common
and unique factors. There may be value in extending existing integrative models to
include a broader range of potential factors that could explain different pathways to,
and expressions of, trauma-related voices. A future research agenda is presented to
investigate how such an extension could lead to more complete individualized case
formulations and targeted treatments.
KEYWORDS

post-traumatic stress disorder, trauma, auditory hallucinations, mechanisms, voice hearing,
voices
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I N T RO DU CT I O N

(Upthegrove et al., 2016). Although voices are typically associated
with psychosis and psychotic disorders, they are also associated with

Voice hearing (auditory verbal hallucinations) is the most common

a range of other mental illnesses, such as post-traumatic stress disor-

type of unusual perceptual experience, whereby an individual hears a

der (PTSD), depression, anxiety disorders, personality disorders, disso-

voice(s) when the source of that voice is not directly present and does

ciative disorders, and neurological conditions (McCarthy-Jones, 2012;

not perceive the voice to be self-generated mental activity

McCarthy-Jones et al., 2017; Schultze-Lutter et al., 2019). Voices are
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also reported amongst psychologically healthy individuals (Baumeister
et al., 2017). Approximately 20% of voice hearers do not meet criteria

Key Practitioner Messages

for psychological disorder (Johns et al., 2002), and 10–28% of the

• Trauma and post-traumatic stress symptoms should be

general population report hearing a voice at some point in their lives
(de de Leede-Smith & Barkus, 2013; Sommer et al., 2010). Consequently, researchers have highlighted the need to study psychotic-like
symptoms, such as voices, separately from psychotic diagnoses
(Carpenter, 2016; Murray, 2017).
Voices can be associated with significant psychological distress
and psychosocial impairment (Alonso et al., 2018), and voice hearers
frequently report a history of trauma (de de Bont et al., 2015; Escher
et al., 2004; Hardy et al., 2016). The presence of PTSD symptoms
amongst people with a psychotic disorder is common and is associated with an increased severity of psychotic symptoms and suicidality,
as well as poorer social functioning, treatment engagement and adher-

assessed amongst clients who hear voices, and voices
should be assessed amongst clients with post-traumatic
stress symptoms
• PTSD and the positive symptoms of psychosis have both
unique and common maintaining factors
• Stand-alone models of PTSD and voices provide limited
scope for the conceptualization of voices in the context
of trauma
• People who hear trauma-related voices would likely benefit from individualized psychological therapies that target maintaining factors common and unique to both sets
of symptoms

ence, and therapeutic benefit from psychological and pharmacological
treatments (Hassan & De Luca, 2015; Schneeberger et al., 2014; Seow
et al., 2016; Trotta et al., 2015). Furthermore, there is often a link
between trauma and the content of voices; direct voices repeat
phrases spoken by perpetrators of trauma, and the content of indirect

report a history of trauma (de de Bont et al., 2015; Escher

voices is thematically similar to past trauma (Hardy et al., 2005).

et al., 2004; Hardy et al., 2016), and childhood sexual abuse is most

Although existing theoretical models explain voices and PTSD symp-

strongly related to voices (Bailey et al., 2018). It is perhaps not sur-

toms separately, and trauma-informed models of voices support com-

prising then that 16.0–21.5% of voice hearers meet diagnostic

plex case conceptualization, there is currently no integrative theory to

criteria for PTSD (de de Bont et al., 2015; Hardy et al., 2016), which

guide research into the factors that maintain different types of

is elevated compared to the 3.9–5.6% prevalence rates within the

trauma-related voices. Identifying and understanding the psychologi-

general population (Koenen et al., 2017), and that many more experi-

cal factors that maintain trauma-related voices, and interactions

ence clinically significant PTSD symptoms that do not meet full diag-

between factors, is critical for the development of effective psycho-

nostic criteria for PTSD (Hardy et al., 2019). Furthermore,

logical treatments.

phenomenological studies have found evidence for trauma-related

The aim of this review is to identify potential psychological fac-

voices; approximately 57.5% of voice hearers report indirect associ-

tors that may maintain trauma-related voices and will be presented in

ations between the content of their voices and past trauma, and

three sections. The first section will describe the relationship between

12.5% report a combination of indirect and direct associations

trauma and voices and present the rationale for reviewing theoretical

(Hardy et al., 2005).

models of PTSD and positive symptoms (including voices). In the sec-

There is symptomatic overlap between PTSD and the positive

ond section, models of PTSD and positive symptoms will be reviewed

symptoms of psychosis (Morrison et al., 2003). Both cognitive intru-

to examine how our understanding of post-traumatic stress and

sions (re-experiencing symptoms) and dissociation are key diagnostic

voices within the psychotic spectrum may inform our understanding

features of PTSD but do not form part of the diagnostic criteria for

of trauma-related voice hearing outside the psychotic spectrum. Fac-

psychotic disorders (APA, 2013). However, people with schizophrenia

tors that are unique or common to each set of symptoms will be sum-

spectrum disorder who hear voices experience significantly more

marized. The third section will discuss the key contributions and

intrusions compared to both healthy controls and people with schizo-

limitations of theories reviewed in section two, and will suggest future

phrenia spectrum disorder who do not hear voices (Morrison &

research directions based on these observations.

Baker, 2000), and dissociation is commonly reported by people with
psychotic disorders (Moskowitz et al., 2005; Ross, 2007; Vogel
et al., 2013). Furthermore, people diagnosed with PTSD report high

2 | T H E R E LA T I O N S H I P B E T W E E N
TRAUMA AND VOICES

rates of positive symptoms (Butler et al., 1996; Sautter et al., 1999),
which may be due to the considerable phenomenological similarities
between PTSD and psychosis symptoms (see Seedat et al., 2003).

Preliminary evidence suggests that, at least for some people, trauma

These findings have led some researchers to theorize that positive

has a causal role in voices (Hardy et al., 2019; Varese et al., 2012).

symptoms may be complex forms of PTSD re-experiencing or dissoci-

Compared to the general population, people with psychotic disor-

ation (Moskowitz & Corstens, 2008; Read et al., 2003) and voices

ders are four to six times more likely to have experienced victimiza-

have been conceptualized as a dissociative processes causing a person

tion trauma (abuse and/or neglect; de de Vries et al., 2019;

to perceive trauma-related memory intrusions as an egodystonic voice

Matheson et al., 2013). Approximately 70–75% of voice hearers

(Longden et al., 2012).
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2.1 | The need for an integrative theoretical
approach to trauma-related voices

3 | R E V I E W O F K E Y TH E O R E T I C A L
MODELS OF PTSD

Historically, trauma-related voices have been explained via cognitive

3.1

Behavioural models of PTSD

|

models of PTSD (Steel et al., 2005), which suggest that normal
encoding is disrupted during highly traumatic events, thereby caus-

3.1.1

|

Theories of associative fear-learning

ing memories of trauma to be encoded with limited contextual information. Intrusive de-contextualized trauma memories may be

Classical conditioning is a key process in associative fear-learning the-

misinterpreted by the individual to be disturbing external stimuli

ories. The unconditioned feared stimulus that is central to the per-

from the present (i.e., voices) rather than distressing memories

son's trauma experience (e.g., being assaulted by a tall man at night) is

(Morrison, 2001; Steel et al., 2005). However, whilst this conceptu-

paired with neutral stimuli (e.g., tall men and dark environments). As a

alization may explain direct trauma-voice associations, most people

result, previously neutral stimuli become conditioned stimuli that pro-

who report a link between their trauma and voices experience indi-

duce conditioned responses that are similar to those produced by the

rect voices (Hardy et al., 2005), which suggests that voices are dif-

unconditioned stimulus (e.g., fear; Lissek & van Meurs, 2015). Fear

ferent to PTSD intrusions, at least for those with indirect trauma-

conditioning can be altered via extinction, whereby an individual

voice associations.

acquires new learning; conditioned responses decline with repeated

Berry and Bucci (2016) suggest that indirect voices may occur
due to dissociation in response to trauma-related or self-critical

exposure to conditioned stimuli in the absence of the unconditioned
stimuli and/or aversive outcomes (Lissek & van Meurs, 2015).

thoughts, whereby disruption to perceptual and memory processes
causes an individual to perceive such thoughts as egodystonic voices.
Hardy (2017) suggests that indirect voices occur due to dissociation
during the construction of novel mental imagery (i.e., mental perceptions across all sensory modalities) that is informed by traumainformed personal semantic memory (i.e., beliefs that are informed by
memory; Hackmann et al., 1998), thereby causing the individual to
hear voices that are thematically linked to past trauma.
PTSD symptoms in voice hearers are currently treated using
cognitive behavioural treatments (CBT), which are based on cognitive models of PTSD that are theorized to re-contextualize trauma
memories, or via eye movement desensitization and reprocessing
treatment, which was not developed from an established theory
(Shapiro, 1989). Whilst these treatments effectively reduce trauma
symptoms, they have shown limited effectiveness in reducing voices
and psychosis symptoms (Brand et al., 2018; Steel et al., 2017; Swan
et al., 2017). On the other hand, preliminary evidence suggests that
imagery rescripting, a novel intervention that uses mental imagery
techniques to modify the meaning of distressing memories, effectively reduces post-traumatic stress, unwanted memory intrusions,
voice frequency, voice-related distress, and negative affect amongst
voice hearers (Ison et al., 2014; Paulik, Steel, & Arntz, 2019).
Together, these findings suggest that there may be commonalities
and differences in the factors that maintain PTSD and voices. Compared to traditional CBT interventions, it may be that imagery
rescripting more effectively targets the psychological factors common to both sets of symptoms or may target multiple factors that
are unique to each set of symptoms. There is no established theory
of trauma-related voices that explains these findings. As a first step
toward developing an integrative theory that could provide a more
comprehensive explanation of the aetiology, maintenance, and modification of trauma-affected voices, established models of PTSD and
positive symptoms (including trauma-informed models of voices) will
now be reviewed before common and unique factors across the
models are outlined.

F I G U R E 1 Competition theory. Note. In this example, the
acquisition memory is associated with the pairing of an unconditioned
stimulus (US; e.g., being assaulted) with a neutral stimulus, which
becomes a conditioned stimulus (CS; e.g., tall men) that produces a
conditioned response (CR; e.g., fear). Encoding of the extinction
memory occurs due to subsequent repeated exposure to the CS in the
absence of the US (e.g., non-aggressive/threatening tall men). Future
exposures to the CS result in a competition between the activation of
the two memories. Extinction learning occurs when the extinction
memory outcompetes the acquisition memory, thereby inhibiting the
CR. From “learning models of PTSD: Theoretical accounts and
psychobiological evidence”, by Lissek and van Meurs (2015),
International Journal Of Psychophysiology, 98, p. 597 (https://doi.org/
10.1016/j.ijpsycho.2014.11.006). Copyright 2014 by Elsevier.
Reprinted with permission

4

STRACHAN ET AL.

The main tenet of associative fear-learning models is that PTSD is

experiencing increasing autonomic and psychological reactivity with

the result of extinction failure, whereby conditioned fear responses to

repeated

non-threatening stimuli do not decline with repeated non-aversive

Thompson, 1970). Sensitization is suggested to result from previous

exposures to conditioned stimuli (Lissek & van Meurs, 2015). Compe-

activation of a person's fear system, which results in the fear system

tition theory (for a review, see Bouton, 2004) suggests that extinction

becoming hypersensitive to new, unusual, or fear-relevant stimuli

learning does not erase original fear conditioning but outcompetes

(Lissek & van Meurs, 2015).

exposure

to

fear-related

stimuli

(Groves

&

the original fear-acquisition learning; extinction is only successful if
the extinction learning is stronger than the fear-acquisition learning
(see Figure 1). Some have suggested that individuals with PTSD may
have (a) hyper-conditionability, which results in strongly acquired

3.2 |
PTSD

Schema-based and social cognitive models of

fear-based learning (Orr et al., 2000), and/or (b) inhibitory learning
deficits that impair their ability to inhibit fear-based learning in favour

3.2.1

|

Model of stress response

of extinction learning (Jovanovic & Ressler, 2010). Others have
suggested that some conditioned responses are distressing enough to

Schema theorists (see Rafaeli et al., 2011; Young, 2006) suggest that

serve as unconditioned stimuli, which causes normal extinction pro-

information, knowledge, and beliefs about oneself, others, and the

cesses to be inhibited and repeated fear responses during extinction

world is organized in the mind as units of knowledge called schemas,

learning

and that people make meaning of new information using their

to

strengthen

reactivity

to

conditioned

stimuli

(Eysenck, 1979).

schemas, which influence their emotional, cognitive, and behavioural

Mowrer (1947) suggests that PTSD involves a two-stage learning

responses to such information. Horowitz (1983, 1986, 2011) explains

process, and that the second stage is primarily responsible for extinc-

PTSD symptoms using two general “response modes” to stress. First,

tion failure. The first stage involves classical conditioning. The second

intrusion symptoms are the result of a failure to integrate traumatic

stage involves the person actively avoiding and escaping conditioned

experiences

into

one's

pre-existing

schematic

network.

stimuli to alleviate distress, which leads to negative reinforcement;

Horowitz (1983) proposes that people have a completion tendency,

the reduction in distress increases the likelihood of future avoidance,

which

which thwarts opportunities for extinction learning. Others have

(e.g., trauma), as well as the meaning of such information, into pre-

suggested that people with PTSD have an inability to suppress fear

existing schemas, and that people possess a bias toward preserving

when presented with safety cues, and as extinction relies on fear-inhi-

existing schematic structures. Should the trauma or the meanings that

bition, people who fall into this category experience extinction failure

individuals assign to the trauma conflict with existing schemas, the

(Jovanovic & Ressler, 2010).

person may experience completion failure, which results in a normative

involves

a

propensity

to

assimilate

new

information

Contrary to the theory of hyper-conditionability, the associative-

stress response. Furthermore, the individual will continue to experi-

learning deficits model suggests that people with PTSD have difficulty

ence intrusion symptoms until they successfully integrate the trauma

identifying realistic associations between unconditioned and associ-

information into their schematic network.

ated stimuli, which leads to difficulties identifying real danger cues

The individual may engage in a second response mode to defend

(Grillon, 2002). Consequently, these people may associate the uncon-

against distressing intrusions. This response mode involves defence

ditioned trauma stimulus with the general environment in which the

mechanisms, such as numbing, denial, repression, and avoidance that

trauma occurred, which may lead to generalized contextual anxiety

reduce the stress response by keeping the traumatic information out

and a chronic state of arousal. Furthermore, people with PTSD may

of conscious awareness. Horowitz (1983) describes PTSD symptoms

overgeneralize, whereby they readily associate neutral stimuli to con-

as an oscillation between these two response modes whilst the indi-

ditioned stimuli, which results in fear responses to safe stimuli that

vidual processes the trauma information. Processing of trauma

are seemingly unrelated to the traumatic event (Grillon, 2002).

involves slow schematic change and PTSD symptoms resolve once
traumatic experience is integrated within the schematic network.

3.1.2

|

Theories of non-associative fear learning
3.2.2

|

Shattered assumptions theory

Non-associative fear-learning theories conceptualize PTSD as changes
in a person's reactivity to fear-relevant stimuli due to problematic

The shattered assumptions theory (Janoff-Bulman, 1989; Janoff-

habituation and sensitization processes (for a review, see Lissek & van

Bulman & Frantz, 1997; Janoff-Bulman & Frieze, 1983) conceptualizes

Meurs, 2015). Habituation describes a gradual decline in autonomic

PTSD symptoms as the result of schematic change. This theory out-

and psychological arousal after repeated exposure to fear-inducing

lines three positive and rigid schematic assumptions: the world is

stimuli (Groves & Thompson, 1970). Failure to habituate, whereby

meaningful (e.g., people get what they deserve), the world is benevo-

individuals experience persistent startle responses to non-threatening

lent (e.g., people are more good than not), and the self is worthy

stimuli, may maintain hyperarousal symptoms of PTSD. In contrast to

(e.g., I am good, so bad things could never happen to me). These three

habituation, sensitization describes the process of a person

assumptions are proposed to afford the individual a feeling of

5
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invulnerability and that the world is predictable, which produces a sense

within two memory systems. The first system involves conscious

of safety and security. However, should an individual be unable to inte-

processing, whereby a traumatic event is integrated into long-term

grate new negative experiences into these pre-existing schemas, their

autobiographical memory. These memories were originally called “ver-

assumptions are “shattered”. Therefore, trauma can lead to rapid and

bally accessible memories” because they can be both voluntarily and

overwhelming schematic change that causes feelings of extreme vulner-

involuntarily retrieved, verbalized, and updated. However, Brewin

ability, defencelessness, and distress. The more strongly a person holds

et al.'s (2010) revised model, which integrates the original model with

these three basic assumptions, or if these assumptions have never been

neurobiological models of memory and imagery, refers to these mem-

challenged before, the more sudden and shattering their schematic

ories as “contextual-based representations” (C-Reps). C-Reps contain

change will be. However, this theory has been challenged due to evi-

information about the context and events that occurred prior to, dur-

dence that demonstrates people with multiple traumas, whose positive

ing, and following trauma, as well as the individual's appraisal of the

schemas should have already undergone schematic change, are more

meaning of a trauma (Brewin et al., 2010; Brewin & Holmes, 2003). C-

likely to experience PTSD symptoms (see Brewin & Holmes, 2003). In

Reps may include primary emotions that occurred during the event

response, Janoff-Bulman suggested that people with more positive

(e.g., fear), as well as secondary emotions about the perceived mean-

assumptions may recover faster than those with a trauma history, or

ing of a trauma that are retrospectively generated (e.g., guilt or shame;

that people with past trauma may not have integrated trauma informa-

Brewin & Holmes, 2003). Heightened arousal during trauma limits an

tion into their schematic structures and, therefore, new trauma informa-

individual's capacity to process large amounts of information

tion would continue to be “shattering” (Janoff-Bulmann, 1992, as cited

(Brewin & Holmes, 2003), which, combined with attentional biases

in Brewin & Holmes, 2003). According to the shattered assumptions

toward highly threatening aspects of the trauma, can result in frag-

theory, individuals may engage coping strategies, such as denial, self-

mented and poorly contextualized C-Reps (Brewin et al., 1996;

blame, and intrusions symptoms, which aid the re-construction of their

Brewin & Holmes, 2003). The second system involves unconscious

schematic structure.

processing of the physiological, motor, and sensory information associated with the trauma (Brewin et al., 1996). These memories are
inflexible and cannot be retrieved intentionally. Instead, these memo-

3.2.3

|

Social cognitive theory

ries are involuntarily accessed when the individual is exposed to internal (thoughts or bodily sensations) or external stimuli that match

Benight and Bandura's (2004) social cognitive theory states that

elements of the trauma (Brewin & Holmes, 2003). As they are com-

unhelpful self-schemas, specifically in relation to perceived self-effi-

prised of mental representations of sensory information, they are dif-

cacy, underlie PTSD symptoms. Self-efficacy describes one's per-

ficult to verbalize (Brewin & Holmes, 2003) and, therefore, were

ceived ability to manage their own functioning, but when considered

labelled “situationally accessible memories” and later, in the revised

in the context of traumatic experiences, describes an individual's abil-

model, “sensation-based representations” (S-Reps).

ity to cope with the trauma and its sequelae, which shapes their cog-

According to Brewin et al. (1996, 2010), PTSD is the result of a

nitive, affective, and behavioural responses to trauma. Benight and

lack of integration between C-Reps and S-Reps (see Figure 2). When

Bandura (2004) propose several ways in which self-efficacy shapes

an individual is exposed to situational reminders of a trauma, highly

trauma responses. First, self-efficacy can impact attentional and evalu-

detailed sensory, motor, physiological, and emotional features (S-

ative processes; those who have lower self-efficacy are likely to be

Reps) are automatically activated in the absence of temporal and con-

vigilant toward potential threats and amplify the severity of risk asso-

textual information (C-Reps). Consequently, rather than recollecting a

ciated with those threats. Second, self-efficacy can affect how people

trauma memory, the individual re-experiences the memory as if it

respond to perceived threats; people with low self-efficacy are less

were occurring in real time along with the distressing affective, motor,

likely to try to control their environment to reduce their distress and

physiological, and sensory experiences associated with the original

are more likely to experience heightened emotional reactivity or

memory (i.e., flashbacks or nightmares).

attempt to avoid and/or escape threatening stimuli. Third, individuals
with low self-efficacy may struggle to control their thoughts, emotions, and behaviours in response to threatening stimuli. As such, people with low self-efficacy are more likely to have intrusion symptoms

3.3.2 | Fear network account of emotional
processing

and re-experience the emotional and behavioural aspects of trauma.
The fear network account of emotional processing (Foa et al., 1989;
Foa & Kozak, 1986) suggests that feared stimuli are embedded in

3.3

Information processing models of PTSD

|

long-term memory within a “fear network” (Foa & Kozak, 1986). Fear
networks contains information about (a) feared and associated stimuli;

3.3.1

|

Dual representation theory

(b) cognitive, behavioural, and physiological reactions to feared stimuli; and (c) the associations between feared stimuli and responses

According to the dual representation theory of PTSD (Brewin

(i.e., meanings about trauma and trauma responses). Foa and

et al., 1996; Brewin & Holmes, 2003), trauma is processed emotionally

Kozak (1986) suggest that PTSD symptoms result from a pathological,
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F I G U R E 2 The dual representation theory of
post-traumatic stress disorder. Note. From “A dual
representation theory of posttraumatic stress
disorder,” by Brewin et al. (1996), Psychological
Review, 103, p. 676 (https://doi.org/10.1037/
0033-295X.103.4.670). Copyright 1996 by
American Psychological Association. First
developed by Brewin (1989). Reprinted with
permission

F I G U R E 3 A fear network account of
emotional processing: A pathological fear network
following rape. Note. From “Cognitive approaches
to posttraumatic stress disorder: The evolution of
multirepresentational theorising,” by T. Dalgleish
(2004), Psychological Bulletin, 130, p. 237 (https://
doi.org/10.1037/0033-2909.130.2.228).
Copyright 2004 by American Psychological
Association. First developed by Foa and
Rothbaum (1998). Reprinted with permission

change-resistant fear network comprised of excessive stimuli and

Dalgleish, 2004). The revised theory incorporates additional informa-

response information, and heightened associations between elements

tion about pre-trauma beliefs and information available prior to, dur-

that do not accurately reflect reality. When a person encounters an

ing, and after the trauma, as well as negative appraisals of one's

element of their fear network (e.g., dark outside) within their environ-

responses during and after trauma (see Figure 4; Brewin &

ment, the entire fear network becomes activated and triggers the sur-

Holmes, 2003). There are three key components to emotional

vival

Figure 3).

processing theory that interact to produce PTSD symptoms. Two of

Consequently, pathological fear networks produce strong emotional

these components involve mental representations, and one involves

and behavioural responses to non-threatening stimuli (i.e., re-

post-traumatic reactions.

response

prescribed

by

that

network

(see

experiencing). Furthermore, avoidance and numbing symptoms are

The first component involves memory records, which include pre-

conceptualized as coping strategies that reduce the likelihood the fear

trauma memories, the trauma memory itself, and post-trauma memories

network will be activated and, therefore, prevent re-experiencing

(Dalgleish, 2004). Memory records are akin to “fear networks”; how-

symptoms (Foa et al., 1989). Additionally, hyperarousal symptoms

ever, they have several extensions. First, biased information processing

may reflect lower-level activation of the fear network (Foa

during encoding is acknowledged as producing disorganized memory

et al., 1989).

records (Foa & Riggs, 1993, as cited in Dalgleish, 2004). Second, it is
acknowledged that numerous, erroneous, and vague associations
between trauma and non-trauma stimuli are recorded within memory

3.4

Integrated models of PTSD

|

records, which accounts for the widespread perception of danger
amongst traumatized individuals (Foa & Rothbaum, 1998). Finally, mem-

3.4.1

|

Emotional processing theory

ory records include physiological and behavioural survival response elements (e.g., dissociation) that may have been unsuccessful in preventing

Emotional processing theory extends on the fear network account of

the trauma, which have led the individual to develop a sense of incom-

emotional processing in several ways (Brewin & Holmes, 2003;

petence (Foa & Rothbaum, 1998).
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F I G U R E 4 Model of emotional processing theory: Emotional
processing of trauma. Note. From “Cognitive approaches to
posttraumatic stress disorder: The evolution of multirepresentational
theorising,” by T. Dalgleish (2004), Psychological Bulletin, 130, p. 245
(https://doi.org/10.1037/0033-2909.130.2.228). Copyright 2004 by
American Psychological Association. First developed by Foa and
Rothbaum (1998). Reprinted with permission

F I G U R E 5 A cognitive model of PTSD. Note. From “a cognitive
model of posttraumatic stress disorder,” by A. Ehlers and Clark (2000),
Behaviour Research and Therapy, 38, p. 321 (https://doi.org/10.1016/
S0005-7967(99)00123-0). Copyright 2000 by Elsevier. Reprinted
with permission

suggest that the central characteristic of PTSD is a sense of current
Like earlier schema-based models of PTSD (Horowitz, 1986;

threat, which is maintained by two key cognitive processes. First, idio-

Janoff-Bulman, 1989), the second component of emotion processing

syncratic negative appraisals about the meaning of a trauma and its

theory suggests that traumatic events violate pre-existing positive

sequelae perpetuate a sense of current threat. Individuals may over-

schemas, which results in intrusion and avoidance symptoms

generalize the probability of the event reoccurring (e.g., nowhere/

(Dalgleish, 2004). However, whilst the shattered assumptions theory

nobody is safe) and negatively appraise their behaviour in relation to

did not explain why people with a trauma history have increased vul-

the trauma (e.g., I deserved this), and these appraisals keep the threat

nerability to PTSD (Dalgleish, 2004), emotional processing theory sug-

“alive”. Second, impaired memory encoding during trauma leads to the

gests that when people with a trauma history experience a new

trauma memory being fragmented and poorly integrated into long-term

trauma, their negative schemas, which were shaped by past trauma,

memory, which makes it difficult for the individual to accurately

become activated, leading to distress and survival responses (Foa &

position the memory in time and place, link the memory to preceding

Rothbaum, 1998).

and proceeding information, and to other autobiographic memories.

The third component of emotional processing theory involves a

However, strong associative learning occurs, and exposure to

variety of post-traumatic reactions to the self and others, and subse-

trauma-associated

quent negative appraisals of such reactions (Dalgleish, 2004). Height-

(see Figure 5).

stimuli

causes

strong

emotional

reactions

ened emotional responses may lead to maladaptive appraisals such as
“I am weak”, particularly if the person's pre-existing self-schemas
reflect incompetence. In turn, appraisals of post-traumatic responses

3.5.1

|

SPAARS model

may develop new, or strengthen existing, negative schemas about the
world and the self (Rauch & Foa, 2006).

The schematic, propositional, analogical, and associative representational systems (SPAARS) model outlines four types of mental representations that operate concurrently to produce PTSD symptoms

3.5

|

A cognitive model of PTSD

(Dalgleish, 2004; Power & Dalgleish, 2008, 1999). First, schematic
representations (i.e., schemas) contain abstract and general knowledge

Integrated models of PTSD amalgamate tenets from learning, schema-

about the self, the world, and others. Second, propositional represen-

based, and information processing theories. In doing so, they address

tations comprise language-based representations of events and their

some of the limitations of earlier models (for a review, see

associated meanings, and are similar to C-Reps in the dual-

Dalgleish, 2004) and provide a more comprehensive account of PTSD.

representation theory (Brewin et al., 1996). Third, like S-Reps (Brewin

Ehlers and Clark's (2000) cognitive model of PTSD suggests that

et al., 1996), analogue representations comprise non-verbal mental

impaired cognitive processing during trauma, which may be attributed

images, which can occur across all sensory modalities. Finally, associa-

to dissociative reactions at the time of trauma (peri-traumatic dissocia-

tive representations, which are similar to Foa and Kozak's (1986) fear

tion), combined with pre-existing beliefs about trauma, its sequelae, and

network, link information between the other three levels of mental

oneself, influences the development of PTSD symptoms. The authors

representation (see Figure 6).
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F I G U R E 6 The SPAARS model. Note. From “Cognitive approaches
to posttraumatic stress disorder: The evolution of
multirepresentational theorising,” by T. Dalgleish (2004), Psychological
Bulletin, 130, p. 248 (https://doi.org/10.1037/0033-2909.130.2.228).
Copyright 2004 by American Psychological Association. First
developed by Power and Dalgleish (1997). Reprinted with permission

F I G U R E 7 A cognitive model of auditory hallucinations. Note. From
“The role of social schema in the experience of auditory
hallucinations: A systematic review and a proposal for the inclusion of
social schema in a cognitive behavioural model of voice hearing,” by
G. Paulik (2012), Clinical Psychology and Psychotherapy, 19, p. 469
(https://doi.org/10.1002/cpp.768). Copyright 2011 by John Wiley &
Sons. Reprinted with permission

Information from events are stored in each representational

activation and the associated re-configuration of the representa-

format, and information processing is hierarchical in nature; sche-

tional system lead to cognitive processing biases, whereby re-

matic processing is a higher level of processing and integrates

experiencing symptoms are triggered by selective attention and cog-

information from lower levels (analogue and propositional) to con-

nitive processing biases. Until the traumatic event is successfully

struct a whole and coherent meaning of autobiographical events

assimilated, the distinct representational components of that event

(Dalgleish, 2004). Dominant schematic representations are pro-

remain highly cohesive. As such, stimuli that resemble part of the

posed to orchestrate the storage of new information, as well as the

trauma experience can quickly activate the entire trauma memory,

activation and/or inhibition of information within lower-level rep-

leading to flashbacks.

resentations. Information that is congruent with schematic representations is easily assimilated into the representational system,
whilst incongruent information is more difficult to assimilate and
more likely to be inhibited.
There are two routes of emotion generation within the SPAARS

4 | O V E R V I E W O F K EY TH E O R E T I C A L
M O D E L S O F V O I C E S A N D OT H E R P O S I T I V E
SYM P TOM S

model (Dalgleish, 2004; Power & Dalgleish, 1999). The first involves
appraisals of an event and/or reactions to that event at a schematic

Historically, neurobiological theories of positive symptoms have domi-

representational level. The second is automatic and involves associa-

nated voice hearing literature (Tarrier & Taylor, 2014). However, alter-

tive representations. Here, information within various representa-

native models have emerged due to accumulating evidence that social

tional formats become activated as a result of past activations and

and cognitive factors can precipitate and maintain psychotic episodes

associations between representational formats. Propositional repre-

(Bucci & Tarrier, 2010; Tarrier & Taylor, 2014).

sentations generate emotion via associative representations, which
link propositional representations to schematic representations. Once
generated, emotions (e.g., fear) trigger a “response mode” for that

4.1

|

A cognitive approach to voices

specific emotion, whereby various corresponding elements within the
larger representational system that is associated with that emotion

A key assumption of the cognitive approach to voices model is that

(e.g., fear) become activated.

voices

themselves

are

not

pathological

(Birchwood

&

According to the SPAARS model, trauma causes intense

Chadwick, 1997; Chadwick & Birchwood, 1994). Instead, negative

appraisal-driven emotion activation (Dalgleish, 2004). Trauma-

evaluative beliefs about one's voices can produce distress, and one's

related information that is incongruent with schematic representa-

affective and behavioural response to voices (e.g., unhealthy engage-

tions is repeatedly appraised whilst the individual attempts to assim-

ment with voices, compliance, and unhealthy avoidance) can shape

ilate the trauma information into their schematic representations.

future appraisals and, therefore, future voices. Paulik (2012) extended

Continued appraisal leads to chronic low-level activation of the fear

this model to include the role of social schema in governing one's rela-

mode (hyperarousal) and to trauma-related information remaining

tionship with their voices (see Figure 7). A person's early interpersonal

active in one's mind (intrusion symptoms). Continued fear mode

experiences (e.g., childhood trauma) shapes their social and self-
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F I G U R E 8 A cognitive model of positive
symptoms of psychosis. Note. From “Cognitive,
emotional, and social processes in psychosis:
Refining cognitive behavioural therapy for
persistent positive symptoms,” by E. Kuipers et al.
(2006), Schizophrenia Bulletin, 32, p. S25 (https://
doi.org/10.1093/schbul/sbl014). Copyright 2006
by Oxford University Press. Reprinted with
permission

schemas and, therefore, their typical pattern of interpersonal
responding more generally. If we conceptualize voices as a form of
interpersonal exchange, these schemas may shape one's beliefs about
their voices, as well as their behavioural responses to voices.

4.2 | A cognitive model of the positive symptoms
of psychosis
Garety et al. (2001) developed a cognitive model of psychosis
(Figure 8) and proposed that unusual perceptual experiences themselves are not necessarily pathological; however, it is the misattribution of such symptoms as being externally generated that
causes distressing positive symptoms (Bucci & Tarrier, 2010; Kuipers
et al., 2006). Garety et al. (2001) outline four key cognitive factors
that increase the likelihood that misattributions will maintain positive symptoms. First, reasoning and attribution processes may maintain external attributions. These include an external attribution style
(the tendency to attribute the cause of experiences to external factors), as well as information gathering biases such as “jumping to
conclusions” (makes judgements without all the facts), poor theory
of mind (lack of ability to attribute mental states to oneself), belief

F I G U R E 9 A meta-cognitive model of psychosis. Note. From “The
interpretation of intrusions in psychosis: An integrative cognitive
approach to hallucinations and delusions,” by A. P. Morrison (2001),
Behavioural and Cognitive Psychotherapy, 29, p. 261 (https://doi.org/
10.1017/S1352465801003010). Copyright 2001 by British
Association for Behavioural and Cognitive Psychotherapies. Reprinted
with permission

inflexibility (a lack of willingness to consider alterative explanations),
and belief confirmation bias (the tendency to interpret new informa-

4.3

|

A meta-cognitive model of psychosis

tion as evidence for existing erroneous beliefs). Second, dysfunctional schemas about the world (e.g., the world is dangerous), others

According to Morrison's (2001) meta-cognitive model (Figure 9), posi-

(e.g., others are hostile), and self (e.g., I am weak) can increase the

tive symptoms start as relatively normal intrusions and fall into three

likelihood of negative content in positive symptoms, which in turn

categories: external stimulus information, cognitive state information,

strengthen

emotions

and body state information (Wells & Matthews, 1994). Morrison (2001)

increase the likelihood that people will attribute their positive symp-

suggests that positive symptoms only become problematic if they are

toms to external, threatening sources. Finally, people with low

misinterpreted to be threatening and to have originated from an exter-

insight into their positive symptoms may be less likely to challenge

nal source, which generates a cycle of negative affect, intrusive cogni-

unhelpful appraisals of their positive symptoms.

tions, and distressing positive symptoms.

dysfunctional

schemas.

Third,

negative
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F I G U R E 1 0 A coping recovery model of
psychotic symptoms. Note. From A cognitivebehavioural case formulation approach to the
treatment of schizophrenia, in Case Formulation in
Cognitive Behaviour Therapy (p. 176), by
N. Tarrier (2006), Routledge. Copyright 2006 by
Taylor & Francis. Reprinted with permission

Morrison (2001) outlines three broad factors that maintain this
cycle of positive symptoms: faulty social and self-knowledge, mal-

individual may engage in unhelpful cognitive and behavioural coping
strategies.

adaptive cognitive and behavioural responses to voices, and mood

To reduce the distress associated with voices, individuals may

and physiology. Theory of mind deficits may limit one's ability to rec-

develop coping behaviours that perpetuate positive symptoms by

ognize that others' mental states are distinct from their own. External

preventing the individual from disconfirming their (mis)interpreta-

attribution bias may contribute to external attributions about negative

tions about intrusions (Morrison, 2001). Hypervigilance maintains

thoughts, whilst impaired ability to recognize one's own mental states

a sense that intrusions are dangerous, whilst thought control

and intention to act may contribute to the perception that intrusive

attempts can increase intrusions. Additionally, safety behaviours

cognitions are alien. Selective attention to threatening information

(e.g., yelling at the voice to prevent oneself from doing what the

(i.e., hypervigilance) and unhelpful reasoning processes, such as

voice says) can prevent disconfirmation of negative beliefs

“jumping to conclusions” and confirmation bias, prevent consideration

(e.g., my voice is dangerous). Finally, these cognitions and maladap-

of information that disconfirms maladaptive beliefs. Unhelpful meta-

tive coping strategies can perpetuate negative affect, which, in

cognitive beliefs about positive symptoms (e.g., the voice is warning

turn, impairs one's ability to engage in healthy reasoning processes

me of unseen threats) and negative meta-cognitive beliefs (e.g., the

and increases the likelihood of faulty information processing. Fur-

voice is dangerous) may increase distress and the likelihood that the

thermore, negative affect may be interpreted as evidence of threat,
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which increases the likelihood of perceived threats manifesting in
the form of intrusive cognitions.

4.4 | A coping-recovery model of psychotic
symptoms
Tarrier (2006) and Tarrier and Taylor (2014) developed the copingrecovery model (see Figure 10) and suggest that positive symptoms
are the product of dynamic interactions between various internal and
external factors. Internal factors can be biological or psychological and
be inherited or acquired. Internal factors include cognitive deficits
(e.g., cognitive inflexibility), maladaptive attitudes, information
processing biases (e.g., source monitoring and reasoning biases), and
heightened arousal and emotion regulation deficits. Once the activation of psychotic symptoms has occurred, the individual makes meaning of such symptoms. These appraisals can be primary, which involve
immediate feelings of threat, or secondary, which involve mood disturbance, post-traumatic stress, or anxiety. Primary and secondary
appraisals maintain symptoms in two ways. First, should the hallucinations be appraised as true, the individual may develop maladaptive
beliefs about their symptoms (e.g., my voices are dangerous) and act
upon those beliefs in a manner that causes them to confirm (or fail to
disconfirm) this belief. This experience-belief-action-confirmation
cycle perpetuates symptoms. Second, appraisals produce short-term
cognitive, emotional, and behavioural responses that perpetuate
symptoms via several pathways. These responses further increase
arousal and are fed back through the same faulty cognitive and affective processes that triggered the onset of initial symptoms and exacerbate external stressors. For example, a person may believe voices are
warning them that others want to harm them, which creates a sense
of threat and psychological distress. The individual may experience
heightened arousal, which they cannot regulate effectively. Preexisting maladaptive attitudes and cognitive deficits may lead to continued faulty information processing and emotion regulation dysfunction. The individual may cope with distress by behaving aggressively
toward others, which may cause social conflict that is interpreted as
confirmation of persecution. Furthermore, these responses can lead
to longer-term negative outcomes, such as social withdrawal, social
isolation, disability, and stigma, which further exacerbate internal and
external stressors.

F I G U R E 1 1 The cognitive attachment voice-hearing model. Note.
From “Cognitive attachment model of voices: Evidence base and
future implications,” by Berry et al. (2017), Frontiers in Psychiatry, 8,
p. 4 (https://doi.org/10.3389/fpsyt.2017.00111). Copyright 2017 by
the authors. Reprinted with permission

5 | OVERVIEW OF TRAUMA-INFORMED
MODELS OF VOICES
distress/maintenance model (Berry et al., 2017). This model identifies

5.1

|

Cognitive attachment model of voices

appraisals as a key maintaining factor but incorporates concepts from
early attachment theory and dissociation (Berry et al., 2017; Berry &

The cognitive attachment model (Figure 11) is one of only two known

Bucci, 2016).

theoretical models of voices that provide a detailed explanation of the

Insecure attachment style is a key process in both the vulnerabil-

role that trauma plays in the development of voices and the relationship

ity and maintenance components of the model (Berry et al., 2017;

between trauma and the content of voices (Berry et al., 2017; Berry &

Berry & Bucci, 2016). Attachment refers to the emotional bond an

Bucci, 2016). The model comprises both a vulnerability model and a

individual has with significant others, and an individual's attachment
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F I G U R E 1 2 A model of post-traumatic stress in
psychosis. Note. From “Pathways from trauma to
psychotic experiences: A theoretically informed
model of posttraumatic stress in psychosis” by
A. Hardy (2017), Frontiers in Psychology, 8, p. 5
(https://doi.org/10.3389/fpsyg.2017.00697).
Copyright 2017 by the author. Reprinted with
permission

style is heavily influenced by their early relationships with caregivers

5.2

A model of post-traumatic stress in psychosis

|

as these interactions shape one's internal working models (mental representations) of the self, others, and relationships (Bowlby, 1982).

Hardy (2017) developed a model of post-traumatic stress in psychosis

Internal working models guide attention, affect memory and interpre-

(Figure 12) and suggests that childhood trauma produces neu-

tations of events, shape expectations about future interactions, and

rodevelopmental changes that affect stress sensitivity and increase

influence how a person regulates negative affect (Mikulincer &

the risk that an individual will adopt unhelpful patterns of emotion

Shaver, 2005). Insecure attachment is associated with unhealthy early

regulation. Traumatized individuals may fluctuate between sympa-

relationships (e.g., abuse or neglect), characterized by negative beliefs

thetic (e.g., hypervigilance and avoidance) and parasympathetic

about the self and/or others, and is associated with poor social func-

(e.g., dissociation) nervous system activation to regulate distressing

tioning and emotion regulation (Shaver & Mukulincer, 2012).

emotions. As these patterns of emotion regulation shape an individ-

Other key concepts identified in this model are source monitoring
and dissociation (Berry et al., 2017; Berry & Bucci, 2016). Source

ual's typical manner of relating to others, they have been likened to
attachment styles (Hesse, 2008).

monitoring is a cognitive process that allows people to discriminate

Additionally, Hardy (2017) refers to three aspects of autobio-

between internally and externally generated perceptions, and identify

graphical memory that contribute psychotic experiences, episodic

the source of such perceptions (Berry et al., 2017). The model sug-

memory

gests that an individual with disorganized attachment may dissociate

(i.e., egocentric and sensory-perceptual information), and personal

in response to trauma-related memories or trauma-related and/or

semantic memory (i.e., beliefs that are informed by a memory).

(i.e.,

contextual

information),

perceptual

memory

self-critical cognitions. That is, voices may be dissociated trauma-

Hardy (2017) outlines two forms of cognitive intrusions in psychosis,

related intrusive memories or dissociated components of the self.

anomalous intrusions and trauma memory intrusions, that produce

Source monitoring deficits increase the risk that dissociated cogni-

three different voice hearing experiences (seeMcCarthy-Jones,

tions will be interpreted as originating from an external source and,

Thomas, et al., 2014; McCarthy-Jones, Trauer, et al., 2014): hyper-

therefore, trauma-related and self-critical thoughts will be perceived

vigilance (i.e., no trauma-voice association), inner speech (i.e., indirect),

as externally generated voices.

and dissociative autobiographical (i.e., direct) voices. An important and

Insecure attachment styles may drive maladaptive ways of coping

unique advantage of Hardy's (2017) model is the capacity to explain

with voices and interpersonal stress, which perpetuate voices. People

voices that (a) have no obvious association to past traumas, (b) are

with anxious attachment (desire for closeness) may be more inclined

indirectly related to past traumas, and (c) are directly related to past

to seek out and engage with their voices, whilst people with avoidant

traumas.

attachment (desire for emotional distance and mistrust in others) may
believe their voices are malevolent and attempt, but ultimately fail, to
suppress them (Goldstone et al., 2012; Hayward et al., 2014). People
with disorganized attachment (exhibiting both anxious and avoidant

5.2.1 | Voices with no obvious association with
past trauma voice associations

attachment) may oscillate between engaging and suppressing their
voices. Furthermore, maladaptive appraisals of voices, driven by inse-

Hypervigilance may be experienced by trauma-affected individuals

cure attachment beliefs, may exacerbate negative affect and physio-

and involves a heightened expectation of and sensitivity to threat,

logical arousal, which increases the likelihood of future voices.

which

can

cause

an

individual

to

falsely

perceive

threats
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(e.g., distressing voices) from non-threatening stimuli (McCarthy-

emotion regulation deficits, this distress can trigger maladaptive coping

Jones, Thomas, et al., 2014). Hardy (2017) suggests that hypervigilant

strategies, such as stress sensitivity (hyperarousal), negative reactivity,

voices may be the result of sympathetic nervous system sensitization

threat-focussed processing, sleep disruption, rumination, avoidance,

and habitual dissociation. Sensitization reduces the threshold for

numbing, and dissociation, which perpetuate problematic autobiograph-

threat detection, which causes heightened perception of danger from

ical memory representations that increase intrusions.

non-threatening external (e.g., distant sounds) or internal (e.g., somatic
pain) stimuli and leads to anomalous intrusions (e.g., voices). Habitual
dissociative detachment as an emotion regulation strategy may result

6

|

C O M P A R I SO N O F M O D E L S

in contextually disintegrated sensory-perceptual information intruding
into consciousness. These types of intrusions may explain voice con-

This review identified six maintaining factors that are unique to

tent that has no clear link to past trauma.

models of PTSD, nine that are unique to models of voices (and other
positive symptoms), and six that are common across both sets of
symptoms. These factors are summarized below in Table 1. Only one

5.2.2 |
trauma

Voices with indirect associations with past

model

explained

different

types

of

trauma-related

voices

(Hardy, 2017), which suggested that mental imagery and dissociative
processes are specific to indirect trauma-related voices, whilst mem-

Another driver of anomalous intrusions involves mental imagery

ory intrusions are specific to direct trauma-related voices.

(across all sensory modalities) related to current and future goals,
whereby mental imagery is perceptually and affectively consistent
with one's personal semantic and perceptual memory representations
(Hardy, 2017). That is, mental imagery generated by a traumatized

6.1 | Contributions and limitations of theoretical
models

individual may comprise trauma-related perceptual information
(e.g., racing heart) and appraisals (e.g., others are cruel; I am weak),

Past reviews have detailed the various theoretical strengths and limi-

although the individual may not be aware of the link between their

tations of the PTSD theories reviewed in this paper (Brewin &

mental imagery and past trauma. Thus, distressing trauma-informed

Holmes, 2003; Dalgleish, 2004), but this is the first review of theories

mental images, coupled with dissociative attachment, may lead to

of voices (and other positive symptoms) and trauma-related voices.

inner speech voices (McCarthy-Jones, Thomas, et al., 2014; McCarthy-

Integrative models of PTSD include factors outlined in earlier stand-

Jones, Trauer, et al., 2014), whereby voices are thematically related to

alone models of PTSD and, therefore, provide more comprehensive

past trauma.

accounts

with

augmented

explanatory

power

(Brewin

&

Holmes, 2003; Dalgleish, 2004; Ehlers & Clark, 2000). Except for the
meta-cognitive model of psychosis (Morrison, 2001), there is less

5.2.3 |
trauma

Voices with direct associations with past

mechanistic overlap between theories of voices compared to models
of PTSD. Nevertheless, key theoretical commonalities exist between
models, and overall, unusual perceptual experiences are theorized to

Hardy (2017) suggests that in the context of trauma, perceptual mem-

be normal and only become pathological when maladaptive appraisals

ories are encoded with greater detail, whilst episodic memories are

of such experiences generate distress (Garety et al., 2001;

encoded with limited contextual information, and the nature of

Morrison, 2001; Paulik, 2012; Tarrier, 2006; Tarrier & Taylor, 2014).

trauma memory intrusions varies depending on the degree in which

As distressing voices are commonly experienced outside the psy-

memories are contextually integrated. At the less severe end of the

chotic spectrum, researchers have acknowledged the need to concep-

continuum, re-experiencing memory intrusions (i.e., PTSD flashbacks)

tualize psychotic-like symptoms, such as voices, as distinct from

occur in the context of highly detailed perceptual memory and

psychotic

inhibited episodic memory, as the individual has some awareness of

(Carpenter, 2016; Murray, 2017). However, of the six models of posi-

the link between intrusions and past trauma memories. At the more

tive symptoms that were reviewed, only three are specific to voices

severe end of the continuum are fragmented memory intrusions,

(Berry et al., 2017; Berry & Bucci, 2016; Hardy, 2017; Paulik, 2012),

which involve retrieval of perceptual memories in the absence of any

which suggests that a lack of symptom specificity is a key limitation of

episodic information. People who experience these intrusions have

models of positive symptoms. This theoretical limitation may explain,

less awareness of the link to past trauma and report hearing voices

in part, the inconsistent evidence for the efficacy of psychological

that recount past experiences rather than intrusive memories.

interventions that are based on models of broader positive symptoms,

disorders

and

other

psychotic-like

symptoms

Hardy's (2017) model outlines other maintaining factors. Appraisals

such as CBT for psychosis (CBTp), in treating psychotic-like symptoms

of intrusions are likely to be consistent with personal semantic memory

(Johns et al., 2019). Studies typically use a composite CBTp approach

and can maintain voice frequency and distress. For example, appraisals

that targets multiple theorized factors within diagnostically heteroge-

of the intrusion itself (e.g., voice is evil) or the consequences of intru-

neous samples, which may obscure the relative role of each mecha-

sion (I am too weak to cope) can generate distress. Coupled with

nism in producing change in distinct symptoms (Johns et al., 2019).

Associative
learning
theory

Models of PTSD

✓

Extinction failure

✓

Overgeneralization/excessive
associative learning

✓

✓

Negative schemas (self,
others, and world)

Appraisals of trauma/voices

Stress sensitization

Dissociation
✓

Mechanisms common to models of PTSD and positive symptoms

Hypervigilance/attention
biases

Insecure attachment

Emotion dysregulation

Maladaptive coping (e.g.,
responding to voices)

Thought control

Social knowledge deficits/
theory of mind

Meta-cognitive beliefs

Negative affect

Faulty reasoning, information
processing, source
monitoring, and intention
to act identification

Mechanisms unique to models of positive symptoms

Failure to assimilate/
accommodate trauma into
schematic network

✓

Fear inhibition failure

Habituation failure

✓

Conditioning

Non-associative
learning theory

A summary shared and unique mechanisms

Mechanisms unique to models of PTSD

TABLE 1

✓

✓

Model of
stress
response

✓

✓

Shattered
assumptions
theory

✓

✓

Social
cognitive
theory

✓

A dual
representation
theory of PTSD

✓

Fear network account
of emotional
processing

✓

✓
✓

✓

✓

✓

✓

Emotional
processing
theory

✓

✓

A cognitive
model of
PTSD
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(Continued)

(Continued)

The
SPAARS
model

Models of
PTSD

Associative
learning
theory

✓

Failure to assimilate/
accommodate trauma into
schematic network

Model of
stress
response

✓

✓
✓

Thought control

✓

✓

✓

✓

✓

✓

✓

✓

✓

A cognitive
model of
PTSD

✓

✓

✓

The cognitive
attachment model of
psychosis

✓

✓

✓

A model of posttraumatic stress in
psychosis

✓

Emotional
processing
theory

Trauma-informed models of voice hearing

Fear network account
of emotional
processing

A coping-recovery
model of psychosis

✓

A dual
representation
theory of PTSD

A meta-cognitive
model of psychosis

Social
cognitive
theory

✓

✓

A cognitive model of the
positive symptoms of
psychosis

Shattered
assumptions
theory

Social knowledge deficits/
theory of mind

Meta-cognitive beliefs

Negative affect

Faulty reasoning, information
processing, source
monitoring, and intention to
act identification
✓

A cognitive
approach to
voices

Mechanisms unique to models of positive symptoms

✓

Overgeneralization/excessive
associative learning

Fear inhibition failure

Habituation failure

Extinction failure

Conditioning

Non-associative
learning theory

Models of positive symptoms

Models of PTSD

Mechanisms unique to models of PTSD

TABLE 1

Memory storage,
consolidation, and retrieval
deficits

Low self-efficacy /mastery/
coping beliefs/sense of
competence

TABLE 1
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(Continued)

A cognitive
approach to
voices

The
SPAARS
model

✓

✓

Memory storage,
consolidation, and retrieval
deficits

✓

✓

✓

✓

Low self-efficacy /mastery/
coping beliefs/sense of
competence

Negative schemas (self, others,
and world)

Appraisals of trauma/voices

Stress sensitization

Dissociation

A cognitive model of the
positive symptoms of
psychosis

Models of positive symptoms

Models of
PTSD

Mechanisms common to models of PTSD and positive symptoms

Hypervigilance/attention
biases

Insecure attachment

Emotion dysregulation

Maladaptive coping (e.g.,
responding to voices)

TABLE 1

✓

✓

A meta-cognitive
model of psychosis

✓

✓

✓

A coping-recovery
model of psychosis

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

A model of posttraumatic stress in
psychosis

✓

The cognitive
attachment model of
psychosis

Trauma-informed models of voice hearing
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Furthermore, individually tailored CBTp that targets the factors theo-

academic databases and reference to a recently published book with a

rized to maintain specific symptoms (e.g., challenges power beliefs to

clinical and neuropsychological overview of psychosis (Badcock &

treat command voices) are associated with larger effects (d = 0.44 to

Paulik, 2019). However, as a systematic review of voice hearing and

d = 0.49; e.g., Lincoln & Peters, 2019; van der van der Gaag

PTSD literature was not undertaken, it is possible that there are publi-

et al., 2014) than composite CBTp interventions for positive symp-

shed theories of trauma-related voices that have not been summa-

toms (d = 0.33 to d = 0.40; e.g., Jauhar et al., 2014; Pfammatter

rized in this paper.

et al., 2006). Furthermore, preliminary evidence shows that individually tailored CBTp administered to transdiagnostic samples of voices
hearers in naturalistic settings show even larger effects in both voice
frequency (d = 1.13) and voice-related distress (d = 1.35; Paulik,

7 | CONC LU SION AND F UTU RE
DI RE C TION S

Hayward, et al., 2019).
Stand-alone models of PTSD and positive symptoms are insuffi-

This review revealed that there is considerable symptomatic and

cient in explaining the comorbidity and symptomatic overlap between

mechanistic overlap between PTSD and positive symptoms. These

PTSD and voices (de de Bont et al., 2015; Morrison et al., 2003; Hardy

findings suggest that careful assessment of voices in clients with post-

et al., 2016). Of the three models that are specific to voices, only two

traumatic stress, and of post-traumatic stress in voice hearers, may

models explain voices with a trauma-informed approach. A key contri-

reveal clinically relevant information that can aid accurate case con-

bution of Berry and Bucci's (2016) model is that it explains how “sub-

ceptualization and treatment planning. Furthermore, individualized

tle” traumatic and/or inconsistent childhood experiences, which may

psychological treatments that target the common factors identified in

not meet diagnostic criteria for PTSD (Criterion A, APA, 2013), may

this review, such as appraisals, negative schemas, and disrupted mem-

lead to trauma-related voices via insecure attachment and dissociative

ory processes, may be most broadly effective for symptoms experi-

coping. However, this model does not explain pathways to different

enced by trauma-affected voice hearers.

types of trauma-related voices.

This review identified two trauma-informed models of voices that

Hardy's (2017) model is the only model that outlines specific mech-

extend on stand-alone models of PTSD and positive symptoms, which

anistic processes associated with each type of voices. Another key

offer unique perspectives on trauma-related factors (Berry &

strength of this model is its comprehensive incorporation of factors

Bucci, 2016), explanations for variations in symptom expression (direct

from models of both sets of symptoms. However, the model suggests

versus indirect voices), and a comprehensive consideration of psycho-

that memory interventions should be prioritized in the treatment of

logical factors gleaned from theories of both PTSD and positive symp-

trauma-related voices with an additional focus on addressing maladap-

toms (Hardy, 2017). However, trauma-informed models offer limited

tive coping and beliefs but does not clearly account for why existing

scope for novel hypotheses beyond those that can be made from

PTSD treatments that aim to target these factors have shown limited

stand-alone models. Future research is needed to test the relationship

effectiveness in reducing distressing voices compared to PTSD symp-

between theorized factors identified in these models within samples

toms (Brand et al., 2018; Steel et al., 2017; Swan et al., 2017). It may be

of trauma-affected voice hearers with direct and indirect (or both)

that other mechanistic processes (e.g., information processing errors)

trauma-related voices. Such research should use transdiagnostic

interact with those emphasized by Hardy (2017) to explain how voices

samples and psychometric measures of voices (rather than positive

differ from other trauma intrusions. As such, Hardy's (2017) model is a

symptoms more generally) to investigate voices as a distinct symptom,

valuable clinical tool for complex case formulation, but integration of

separate to psychotic-spectrum disorders and other psychotic-like

additional processes is required to generate novel research hypotheses

symptoms.

beyond those that could made from stand-alone models of PTSD
and/or positive symptoms.

Perhaps most importantly, future research should first extend on
trauma-informed models of voices to further refine and integrate the

There are several strengths and limitations of this review. The pri-

common and unique factors identified in this review by elaborating the

mary contribution is that this is the first review to comprehensively

theorized interactions and pathways between such factors, for both

review models of PTSD and positive symptoms to categorize factors

direct and indirect voices. Whilst such efforts may increase theoretical

that are common and unique across both sets of symptoms. Conse-

complexity of this phenomenon, added specificity about the directional-

quently, this review provides a solid foundation for the development

ity of relationships will support the generation of unique hypotheses

of an integrative model of trauma-related voices that may offer multi-

about mechanistic relationships across different types of voices,

ple potential explanations of trauma-related voices. A model such as

thereby aiding development of a robust, theoretically informed

this may be essential to guide future research in this area, given that

research agenda from which enhanced interventions could be

existing models are unable to explain the similarities and differences

developed.

between trauma-related voices, PTSD symptoms, and other types of
voices. Additionally, this review provides a detailed summary of the
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