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ABSTRACT
Objective: People who hear voices (auditory verbal hallucinations) often have post-traumatic stress disorder (PTSD) symptoms. 
Cognitive behavioural therapies (CBT) have yielded inconsistent findings when treating voices and PTSD symptoms in voice 
hearers. Preliminary evidence suggests imagery rescripting (ImRs) is associated with large reductions in voice hearing and 
PTSD symptoms. This study replicated past studies using a larger sample to examine the effectiveness of ImRs in reducing such 
symptoms.
Method: Participants (N = 49; 65.3% female; Mage = 35.86) were clients at an Australian transdiagnostic clinic for voice hearers. A 
one-arm open trial design was used with three pre-treatment baselines and a mid-treatment, post-treatment and 3-month follow 
up assessments of PTSD symptoms (Posttraumatic Diagnostic Scale for DSM-5), voices (Hamilton Program for Schizophrenia 
Voices Questionnaire) and emotional symptoms (Depression Anxiety and Stress Scales-21). Five single-item measures were ad-
ministered weekly to explore the trajectories of change in trauma intrusions, voice-related distress, voice frequency and positive 
and negative voice valance.
Results: ImRs was associated with very large reductions in PTSD symptoms and voices (both emotional and physical charac-
teristics of voices) and emotional symptoms at post-treatment and follow-up (η2

p = 0.24–0.44). There were medium-large to large 
reductions in weekly symptoms of intrusions, voice-related distress, voice frequency and negative voices (η2

p = 0.12–0.16) and a 
non-significant increase in positive voices (η2

p = 0.05).
Conclusions: This study provides further evidence that ImRs is an effective treatment for voices and PTSD symptoms in voice 
hearers with a range of diagnoses. Randomised controlled trials are needed to compare the efficacy of ImRs to CBT protocols.

1   |   Introduction

‘Voice hearing’ (auditory verbal hallucinations) is character-
ised by the perception of a voice in the absence of an external 
stimulus and is the most common type of unusual perceptual 
experience (Chaudhury  2010). Although voice hearing is typ-
ically conceptualised as a positive symptom associated with 

psychotic spectrum disorders, voice hearing is experienced in 
non-psychotic disorders and is relatively common in psycho-
logically healthy individuals (de Leede-Smith and Barkus 2013; 
Larøi et  al.  2012). Voice hearing can therefore be conceptual-
ised as a continuum of symptoms that is distinct from psychotic 
spectrum diagnoses and other ‘psychotic-like’ symptoms (e.g., 
delusions; Strachan, Paulik, and McEvoy 2022).
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There is robust evidence for a high prevalence of traumatic 
life events within people who hear distressing voices (de Bont 
et al. 2015; Hardy et al. 2016; Tolmeijer et al. 2021). In particular, 
childhood and adulthood sexual abuse and bullying are strongly 
associated with voice hearing (Bailey et al. 2018; Hardy et al. 2005). 
Approximately 75% of trauma-affected voice hearers experience 
trauma-related voices, which are characterised by voice content 
that is linked to past trauma (Hardy et al. 2005; Peach et al. 2020). 
Hardy et al. (2005) reported that voices commonly have a thematic 
link to the past trauma (e.g., voices making malicious remarks to 
a person with a history of oppression). However, trauma-affected 
voice hearers often also report voices with a direct link to the past 
trauma, such as voices that repeat the exact comments that were 
made during an assault (Hardy et al. 2005).

Cognitive behavioural therapies (CBT) that target mechanisms 
associated with broader positive symptoms (hallucinations, de-
lusions and disorganised cognitions), such as maladaptive beliefs 
about voices, have shown inconsistent effectiveness in treating 
voice hearing in psychotic and non-psychotic spectrum popula-
tions (Paulik et al. 2019; Thomas et al. 2014). CBT that targets 
mechanisms of post-traumatic stress disorder (PTSD), including 
maladaptive trauma appraisals (Zalta 2015), is also ineffective 
in reducing voice-related distress and is associated with small 
reductions in PTSD symptoms in samples with psychotic-like 
symptoms (Brand et al. 2018). However, there is some evidence 
to suggest that imagery rescripting (ImRs), which is a mental 
imagery technique that aims to modify the meaning of trauma 
memories that are linked to current psychological difficulties 
(Arntz, 2011, 2012), is associated with large reductions in voice 
frequency, voice-related distress and PTSD symptoms in trans-
diagnostic voice hearing samples (Ison et al. 2014; Paulik, Steel, 
and Arntz  2019), with 83% experiencing reliable change and 
58.3% experiencing clinically significant change on PTSD symp-
toms and 25% no longer meeting criteria for PTSD at 1-week fol-
low up (Clarke, Kelly, and Hardy 2022).

Together, these findings suggest that (a) cognitive behavioural 
models of PTSD and positive symptoms do not adequately explain 
voice hearing in the context of trauma; (b) there may be differ-
ences and similarities in the mechanisms that underlie trauma-
related voices, other positive symptoms and PTSD symptoms; 
and (c) compared to CBT, ImRs may more effectively manipulate 
mechanisms associated with trauma-related voices. However, 
there are only three known ImRs treatment studies of trauma-
affected voice hearers, each of which have limitations. All three 

studies had small sample sizes (n ≤ 12) and used semi-structured 
clinician-related interviews to measure voice hearing (Clarke, 
Kelly, and Hardy 2022; Ison et al. 2014; Paulik et al. 2019), which 
may introduce clinician bias. Two studies did not assess trauma-
related voices specifically (Clarke, Kelly, and Hardy 2022; Ison 
et al. 2014). Although voice hearing occurs across a range of dis-
orders (de Leede-Smith and Barkus 2013; Larøi et al. 2012), the 
inclusion criteria of two studies were based on diagnostic status 
(Clarke, Kelly, and Hardy 2022; Ison et al. 2014), which limits 
the generalisability of findings to voice hearers who do not meet 
criteria for psychotic or trauma-spectrum diagnoses. Two stud-
ies used a single baseline design without a comparison group 
(Ison et al. 2014; Paulik, Steel, and Arntz 2019), which limits the 
ability to confidently conclude that change was attributable to 
treatment effects, rather than the effects or spontaneous remis-
sion, test reactivity or regression to the mean. Two studies used 
short follow-up periods only (Clarke, Kelly, and Hardy 2022; Ison 
et al. 2014), which limits the ability to assess delayed effects and 
the stability of effects. As such, there is a need to extend past 
studies by testing the impact of ImRs on trauma-related voices 
within larger transdiagnostic samples and by assessing the sta-
bility of symptoms across multiple baselines and the stability of 
treatment effects over a longer-term follow up period.

Based on past findings, our primary hypotheses were that ImRs 
would be associated with reductions in the severity of PTSD 
symptoms and emotional (distressing) characteristics of voices. 
Our secondary hypotheses were that ImRs would be associated 
with reductions in PTSD re-experiencing symptoms, physical 
characteristics of voices (voice frequency/intensity) and emo-
tional symptoms. Additionally, we aimed to explore trajectories 
of change in symptoms across treatment using weekly measures 
of the number of trauma-related intrusions, voice frequency, 
voice-related distress and the frequency of positively and nega-
tively valenced voices.

2   |   Method

2.1   |   Design

A one-arm open trial design was used with three pre-treatment 
baseline assessments and one mid-treatment, post-treatment 
and 3-month follow up assessments of full psychometric mea-
sures. A short battery of single-item measures was administered 
at each of the three weekly baseline assessments, immediately 
prior to each treatment session and at 3-month follow up.

2.2   |   Participants

Participants (N = 49) were help-seeking clients at an Australian 
specialist clinic for people who hear voices (Perth Voices Clinic), 
who received ImRs as part of routine service provision. Inclusion 
criteria for ImRs are: (a) currently (within the past two 2 weeks) 
hearing voices that are causing distress, (b) a trauma history 
associated with current post-traumatic stress symptoms,1 (c) 
voices that are indirectly or directly linked to trauma (clinician-
assessed), (d) client and clinician agreement that trauma symp-
toms are the primary treatment goal and (e) ≥ 18 years of age. 
Exclusion criteria are: (a) experiencing acute psychosis, enduring 

Summary
•	 Clinicians can target childhood trauma and associated 

post-traumatic intrusions in psychological therapy to 
help reduce distressing trauma-related voices.

•	 Imagery Rescripting may be a safe and effective treat-
ment of post-traumatic stress symptoms in trauma-af-
fected voice hearing individuals.

•	 Targeting traumatic memories underlying the content 
of distressing trauma-related voices using Imagery 
Rescripting may be effective in reducing voice related 
distress and voice severity.
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delusions, thought disorder (scored ≥ 5 on unusual thought con-
tent or conceptual disorganisation items of the Brief Psychiatric 
Rating Scale; Ventura et al. 1993) or another psychological con-
dition that the clinician believed may impair participants' ability 
to consent or engage effectively in treatment (e.g., dementia), (b) 
in a current mental health or situational crisis (especially expe-
riencing trauma that was related to the trauma being targeted in 
ImRs) at the time of therapy commencement or (c) at significant 
risk of harming themselves or others. ImRs clients who did not 
consent for their data to be used for service evaluation were ex-
cluded from analyses (see Figure 1 for CONSORT flow diagram). 
Demographic and clinical characteristics are reported in Table 1.

2.3   |   Measures

2.3.1   |   Primary Outcomes

2.3.1.1   |   PTSD Symptoms.  The Posttraumatic Diagnostic 
Scale for DSM-5 (PDS-5) comprises 22-items with a five-point 
scale ranging from 0 (not at all) to 4 (six or more times a week/
severe; Foa et  al.  2016). The PDS-5 total score was used to 
measure the severity of PTSD symptoms.

2.3.1.2   |   Emotional Characteristics of Voices.  The 
emotional (distress) subscale of the Hamilton Program 
for Schizophrenia Voices Questionnaire (HPSVQ-E) was used 
to measure emotional characteristics of voices (Kim et al. 2010; 
Van Lieshout and Goldberg 2007). The HPSVQ is a 13-item 
measure with a five-point rating scale ranging from 0 (least 
severe/impairing) to 4 (most severe/causes the largest amount 
of disruption). Items 10–13 are not included in the distress scores 
and were not administered.

2.3.2   |   Secondary Outcomes

2.3.2.1   |   PTSD Re-experiencing Symptoms.  The 
re-experiencing subscale of the PDS-5 (PDS-5-RE) was used to 
measure the severity of PTSD re-experiencing symptoms (i.e. 
intrusive cognitions, emotions, sensations).

2.3.2.2   |   Physical Characteristics of Voices.  The physical 
(frequency/intensity) subscale of the HPSVQ (HPSVQ-P) 
was used to measure physical characteristics of voices (Kim 
et al. 2010; Van Lieshout and Goldberg 2007).

2.4   |   Emotional Symptoms

The Depression Anxiety and Stress Scales (DASS-21) is a 21-item 
measure that provides a four-point rating scale ranging from 0 
(did not apply to me at all) to 3 (applied to me very much, or most 
of the time; Lovibond and Lovibond 1995). The DASS-21 total 
score was used to measure overall emotional symptoms.

2.4.1   |   Weekly Symptoms

A short battery of five single-item questions was developed by 
authors to assess trauma-related symptoms on a weekly basis. 
The ‘intrusions’ item, ‘how many trauma-related intrusions 
(i.e., nightmares, flashbacks) did you experience in the past 
week?’, asked participants to estimate the total number of PTSD 
re-experiencing symptoms. The ‘voice frequency’ item, ‘in the 
past week, including today, how frequently did you experience 
voices?’, measured voice frequency on a 7-point rating scale rang-
ing from 0 (voices not present or present less that once a week) to 6 

FIGURE 1    |    CONSORT flow diagram for ImRs.

Assessed for Eligibility

(n = 198)

Excluded (n = 142)

Did not meet inclusion criteria (n = 135)

Not currently hearing voices (n = 2)

No relevant trauma history (n = 28)

No trauma-related voices (n = 3)

Prioritising another treatment goal (n = 102)

Met exclusion criteria (n = 7)
Impaired ability to consent/participate (n = 5)

Current trauma/significant distress (n = 1)

Significant risk of harm to self/others (n = 1)

Discontinued ImRs (n = 9)
Client decided did not need trauma work (n = 1)

Client decided not ready for trauma work (n = 1)

Change in circumstances - unable to attend (n = 3)

Trauma/significant stress (n = 2)

Impaired ability to consent/participate (n = 2)

Completed Treatment (n = 40)

Allocated to ImRs

(n = 56)

Analysed

(n = 49)

Excluded (n = 7)

Did not start (n = 1)

Excluded from analysis (n = 6)
Did not consent (n = 5)

Invalid responding - voices instructed to lie (n = 1)
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(voices occur continuously or almost continually). The ‘voice dis-
tress’ item, ‘on average, over the past week (including today), how 
distressed did you get by your voices?’, measured voice-related 
distress using a rating scale that ranged from 0 (no distress) to 100 
(maximum distress). The ‘positive valence’ and ‘negative valence’ 
items, ‘in the past week, how often were your voices positive?’ 
and ‘in the past week, how often were your voices negative?’, 
measured positive and negative voices content using a 5-point 
response scale that ranged from 0 (never) to 4 (a lot).

2.5   |   Procedure

The [Murdoch University] Human Research Ethics Committee 
approvals were obtained prior to data collection (2016/089; 
HRE2019-0525). The number of sessions were based on 
Medicare's (Australian national insurance scheme) funding 
model for private clinical psychology services. At the start of the 
trial, Medicare funded 10 sessions per year, which were used for 
one assessment session, one psychoeducation and ImRs prepara-
tion session, seven weekly rescripting sessions (i.e., of one mem-
ory) and one wrap-up session. In August 2020, Medicare-funded 
sessions were increased to 20 per year in response to the impact 
of COVID-19, and participants who commenced treatment after 
this time received between seven to 17 ImRs sessions (M = 8.06; 
Median = 7), depending on their clinical needs. Participants 
(36.7%) most frequently received seven sessions, with 20.4% re-
ceiving less than seven, 20.4% receiving 8–10, 10.2% receiving 
11–13 and 12.2% receiving 14–17 sessions. Sessions were deliv-
ered via telehealth or face-to-face.

2.5.1   |   Session Content

Session 1 (assessment) involved assessment of current and 
past mental health history (primarily voice hearing and other 
psychosis-related experiences), trauma history, inclusion 
and exclusion criteria and trauma–voice associations (Hardy 
et al. 2005). Session 2 (ImRs preparation) occurred 2 weeks after 
session one and involved psychoeducation, sequencing of se-
lected trauma memories for rescripting, and a homework visual-
isation task of imagining themselves soothing their former child 
self. Sessions 3–19 (rescripting) occurred weekly and involved 
rescripting of one memory per session. In the rescripting protocol 
(detailed protocol available on request), initially the participant 
brings a trauma memory to mind and describes in present tense, 
from the perspective of their former child self, what is happening 
in the image, their sensory, cognitive and emotional experiences 

TABLE 1    |    Participant demographic and clinical characteristics 
(N = 49).

N (%) participants

Age (years) M = 35.86 (SD = 14.33, 
range = 18–67)

Gender

Female 32 (65.3%)

Male 13 (26.5%)

Non-binary 4 (8.2%)

Employment status

Employed paid full-time 11 (22.5%)

Unemployed 32 (65.3%)

Student 6 (12.2%)

Relationship status

Single 31 (63.3%)

Married/long-term partner 18 (36.7%)

Education

Left school ≤ 16 years old 16 (32.7%)

Completed/completing Year 12 5 (10.2%)

Completed/completing college or 
university

28 (57.1%)

Currently taking psychotropic 
medications

42 (85.7%)

Age at voice hearing onset 20.17 (SD = 12.72, 
range = 5–52)

Previously received psychological 
treatment

43 (87.8%)

Referrers' diagnostic impressionsa

Psychotic spectrum disorder 22 (44.9%)

Non-psychotic diagnosis 27 (55.1%)

Other mental health condition 
than psychosis

16 (32.7%)

Comorbidity 34 (69.4%)

Types of traumasb

Serious, life-threatening illness 4 (8.2%)

Physical assault 22 (44.9%)

Sexual assault 15 (30.6%)

Child non-sexual abuse 37 (75.5%)

Child sexual abuse 24 (49%)

Accident 6 (12.2%)

Other trauma 33 (67.3%)

Number of different types of 
traumas

2.88 (SD = 1.24)

(Continues)

N (%) participants

Trauma–voice association

Indirect only 21 (42.9%)

Direct only 2 (4.1%)

Both 26 (53.0%)

Abbreviations: M = mean, SD = standard deviation.
aDiagnostic information is from referral letters and may not have been made as 
part of a formal diagnostic assessment.
bAs reported by client on the PDS-5 Part A.

TABLE 1    |    (Continued)
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at the start of the memory. Once the client is connected to the 
feelings evoked by the memory, but typically before the ‘hot’ 
part of the trauma has taken place, the therapist intervenes in 
the event and supports the participant to meet their needs. The 
therapist describes how they are intervening and instructs the 
participant to imagine them carrying out these actions. The ther-
apist provides comfort, reassurance, explicitly tells the child they 
are not guilty and that the offender should be ashamed. The ther-
apist continues to intervene until the participant feels safe. Due 
to the complexity of trauma amongst voice hearers and increased 
likelihood of dissociation in later stages of ImRs, this trial did 
not include the second and third stages of ImRs that involve par-
ticipants (adult self) intervening in the imagined event (Arntz 
and Weertman 1999). The final post-treatment (wrap-up) session 
occurred 1 week after the final rescripting session and involved 
treatment review, relapse prevention, and discussion of future 
goals. All interventions were delivered by G. P. (author).

2.5.2   |   Assessment Time Points

Assessment of full-scale measures occurred at six time points: 
baseline one (BL1; session one), baseline two (BL2; between 
session one and two), baseline three (BL3; session two), mid-
treatment (MT; before Session 6; based on initial Medicare-
funded treatment plan), post-treatment (PT) and 3-month 
follow-up (FU). Consent for service evaluation data to be used in 
research was requested at baseline two. To limit participant bur-
den, the secondary outcome (DASS-21) was excluded from base-
lines two and three. Assessment of single items occurred at all 
baseline assessments, all active rescripting sessions (IR1–IR17), 
mid-treatment, post-treatment and follow-up. Data collection 
occurred between September 2019 and December 2022 using 
Qualtrics. Participants were provided a link to complete mea-
sures online directly via Qualtrics or given paper copies, which 
were uploaded to Qualtrics by the research team. All measures 
were completed after treatment sessions.

2.6   |   Data Analysis

A statistical analysis plan was uploaded to Open Science 
Framework during the final stages of data collection (https://​osf.​
io/​pqyrt/​?​view_​only=​ee2cd​d0e86​f3440​49071​1ef40​4dd492a; 
view only link for blind review). A G*Power (Faul et al. 2007) a 
priori power analyses, assuming medium effects ( f = 0.25), 80% 
power, six, three and 22 measurement occasions for primary, 
secondary and exploratory outcomes, respectively, and alphas of 
0.05 indicated that a minimum of 28 participants were needed.

2.6.1   |   Treatment Efficacy

A series of linear mixed models (LMMs) using data from the full 
intention-to-treat sample were used to test the impact of ImRs on 
primary and secondary outcomes. Full information estimation 
used all available data at each timepoint to account for missing 
data. Time was entered as categorical fixed factor and the num-
ber of active rescripting sessions was entered as a fixed covari-
ate. To account for individual differences in baseline scores, a 
random intercept was included for each participant. Time was 

entered as a random slope but was removed from the models 
if it caused convergence issues. The fit of models with (AR1) 
and without (unstructured) autoregressive residual covariance 
structure was compared using BIC statistic. Covariance struc-
tures with the best fit were retained. Partial eta-square was used 
to index the effect size for the main effect of time. Cohen's d (de-
nominator = pooled SD) was used to index effect sizes for least 
significant difference contrast coefficients, which were used 
to test differences between model-estimated marginal means 
across assessments, including assessment of baseline stability.

2.6.1.1   |   Weekly Measures.  Three phases were 
distinguished: baseline, ImRs and 3-month follow-up. As weekly 
measures were taken before the session and asked for the last week, 
assessments 1–4 were taken as baseline, and assessment 5 was 
post-treatment as ImRs phase. Six participants that discontinued 
before active ImRs started were not included in the analyses 
of the weekly measures, leaving N = 43. Within each phase, 
time was centred on an individual basis. Data were analysed 
with multilevel analysis, using SPSS29 (Generalised) Linear 
Mixed Models ((G)LMM), depending on which had superior fit, 
an AR1 or an ARMA11 covariance structure for the repeated 
part. If estimation allowed (i.e., if convergence was reached) 
a random intercept for participant was added. The fixed part 
consisted of intercept, phase (with baseline as reference) as 
factor, and centred time-within-baseline and time-within-ImRs 
as dimensional predictors. In case a within phase-centred time 
predictor was nonsignificant at p = 0.10, it was deleted from 
the model. Based on type of variable (i.e., counts or ratings) 
and distribution, an appropriate distribution was chosen (negative 
binomial with loglink for counts and normal for ratings). In 
case of negatively skewed data, scores were inverted to enable 
analysis with negative binomial regression.

2.6.2   |   Reliable and Clinically Significant Change

To evaluate whether individual change in PTSD and voice hear-
ing severity from B1 to MT, PT and FU were statistically signifi-
cantly higher than chance due to measurement error, Jacobson 
and Truax's (1992) reliable change index (RCI) scores were cal-
culated for the PDS-5 and HPSVQ (total score). Jacobson and 
Truax's (1992) clinically significant change (CSC) statistic was 
used to evaluate clinically meaningful change in voice hearing 
severity from B1 to MT, PT and FU. The threshold for clinically 
significant change was two standard deviations (SD = 6.00) 
below the clinical mean (M = 18.80; Van Lieshout and Goldberg 
2007). As no disaggregated clinical versus non-clinical norms 
are available for the PDS-5, change in the probable clinical cut-
off for PTSD diagnosis (PDS-5 total score ≥ 28; Foa et al. 2016) 
was calculated as an alternative index of clinical change.

3   |   Results

3.1   |   Treatment Outcomes Across Time

Three weekly measures were skewed so negative binomial re-
gression with loglink was used. All other models met normal-
ity assumptions. A random slope for time was retained in the 
physical characteristics of voices (HPSVQ-P) but was removed 
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FIGURE 2    |    Plots of model-predicted means for primary, secondary, weekly and mechanism outcomes. Abbreviations: B = baseline, 
DASS = Depression Anxiety and Stress Scales-21, FU = 3-month follow-up, HPSVQ = Hamilton Program for Schizophrenia Voices Questionnaire, 
HPSVQ-E = Hamilton Program for Schizophrenia Voices Questionnaire – Emotional Characteristics subscale, HPSVQ-P = Hamilton Program for 
Schizophrenia Voices Questionnaire – Physical Characteristics subscale, Intrusions = weekly intrusion frequency, IR = active imagery rescripting 
session, MT = mid-treatment, Negative valence = weekly frequency of negatively valenced voices, PDS-5 = Posttraumatic Diagnostic Scale for DSM-5, 
PDS-5-RE = Posttraumatic Diagnostic Scale for DSM-5 – Re-experiencing subscale, Positive valence = weekly frequency of positively valenced voices; 
PT = post-treatment; Voice distress = weekly voice-related distress; Voice frequency = weekly frequency of voices. aPlots of weekly measures do not 
include ImRs sessions 8–17, given that few participants completed later ImRs sessions and plotted data from these sessions may provide a biased 
representation of the larger sample.
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from the remaining models due to convergence problems. The 
number of ImRs sessions was a non-significant covariate in all 
models (ps ≥ 0.06). LMM outputs, raw means and standard de-
viations, Cronbach's alphas, bivariate correlations between all 
variables and model-estimated means are available at https://​
osf.​io/​pqyrt/​?​view_​only=​ee2cd​d0e86​f3440​49071​1ef40​4dd492a 
(view only link for blind review). Model-estimated means for each 
assessment point are plotted in Figure 2.

3.1.1   |   Baseline Stability

Across the three baseline assessments, there were two sig-
nificant changes in the physical characteristics of voices and 

weekly intrusions and one in weekly voice frequency, which 
were small (ds = 0.02–0.27). There were no other significant 
baseline differences, which suggests that outcomes were rela-
tively stable prior to active ImRs sessions. Mean change and ef-
fect sizes across baseline assessments are presented in Table 2.

3.1.2   |   Primary Outcomes

There were significant and very large main effects of time 
on the severity of PTSD symptoms and emotional char-
acteristics of voices: PDS, F(5, 205.89) = 24.11, p < 0.001, 
η2

p = 0.37, and HPSVQ-E, F(5, 205.57) = 15.01, p < 0.001, 
η2

p = 0.27. There was significant and very large main effect 

FGIURE 2    |    (Continued)
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FGIURE 2    |    (Continued)
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on the overall severity of voices (total score), HPSVQ, F(5, 
204.61) = 12.66, p < 0.001, η2

p = 0.24. Both primary outcomes 
showed significant medium to very large reductions at post-
treatment and follow-up (ds = 0.69–1.14). There were no signif-
icant changes in either primary outcome from post-treatment 
to follow-up.

3.1.3   |   Secondary Outcomes

There were significant and very large main effects of time on 
the severity of PTSD re-experiencing symptoms, the physi-
cal characteristics of voices and emotional symptoms:PDS-
5-RE, F(5, 211.01) = 26.87, p < 0.001, η2

p = 0.39, HPSVQ-P, 
F(5, 205.57) = 15.01, p < 0.001, η2

p = 0.27, and DASS-21, F(3, 
112.73) = 29.65, p < 0.001, η2

p = 0.44. There were significant 
medium to very large reductions (ds = 0.38–2.23) on second-
ary outcomes at post-treatment and follow-up. Although there 
was a further significant and small reduction in the physical 
characteristics of voices from post-treatment to follow-up 
(d = 0.17), there were significant large and medium-large in-
creases in PTSD re-experiencing symptoms (d = 1.18) and 
emotional symptoms (d = 0.62), respectively. Mean change 
and effect sizes between baseline one, mid- and post-treatment 
and follow-up for all variables are reported in Table 3.

3.1.4   |   Weekly Measures

Table  4 presents the results of the multilevel analyses. The 
frequency of ‘negative valence’ voices was negatively skewed; 
hence, ratings were inverted before analysed. For three vari-
ables, the slope during baseline was not significant, hence 
deleted from the model. For ‘voice frequency’, frequency of ‘pos-
itive valence’ voices deteriorated during baseline at p levels be-
tween 0.05 and 0.10; hence these effects were maintained in the 
model. All but one (the frequency of ‘positive valence’ voices) 
weekly measures showed significant improvement halfway 
through ImRs as well as at 3-month follow-up. Slopes during 
ImRs all indicated significant improvement. In general, at 3-
month follow-up, effects were smaller than at end of ImRs, yet 
still significant.

3.1.5   |   Reliable and Clinically Significant Change

Table  5 presents the proportion of participants who showed 
reliable and clinically significant change on the PDS-5 and 
HPSVQ at mid-treatment, post-treatment and follow-up. 
There were high rates of reliable change on the PDS-5 (> 49%), 
low rates of reliable deterioration (< 8%) and the proportion 
of participants who met the cut-off for probable PTSD more 

TABLE 2    |    Model-estimated mean changes with effect sizes across baselines.

Mean change from BL1 Mean change from BL2

BL2 BL3 BL3

Mch p d Mch p d Mch p d

PDS-5 −3.51 (1.93) 0.07 0.22 −2.37 
(1.89)

0.21 0.15 1.14 (1.95) 0.56 0.07

PDS-5-RE −1.05 (0.55) 0.06 0.22 −0.18 
(0.34)

0.74 0.03 0.87 (0.55) 0.06 0.19

HPSVQ −1.38 (0.86) 0.11 0.17 −1.66 
(0.83)

0.05 0.21 −0.28 (0.86) 0.75 0.04

HPSVQ-E −0.52 (0.78) 0.28 0.12 −0.60 
(0.46)

0.19 0.14 −0.08 (0.48) 0.86 0.02

HPSVQ-P −0.92 (0.36) 0.01 0.17 −1.07 
(0.42)

0.01 0.20 −0.15 (0.36) 0.67 0.03

Intrusions 4.47 (2.06) 0.03 0.10 5.19 
(2.15)

0.02 0.22 0.71 (2.02) 0.72 0.13

Voice distress −3.62 (3.50) 0.30 0.07 −1.46 
(3.40)

0.67 0.04 2.16 (3.50) 0.54 0.12

Voice frequency 0.03 (0.17) 0.88 0.09 0.47 
(0.17)

0.006 0.31 0.44 (0.18) 0.01 0.21

Positive valence −0.09 (0.15) 0.54 0.06 −0.15 
(0.15)

0.30 0.12 0.06 (0.15) 0.69 0.06

Negative valence −0.12 (0.16) 0.47 0.06 0.14 
(0.18)

0.44 0.25 0.26 (0.17) 0.12 0.29

Abbreviations: BL = baseline, HPSVQ = Hamilton Program for Schizophrenia Voices Questionnaire, HPSVQ-E = Hamilton Program for Schizophrenia Voices 
Questionnaire – Emotional Characteristics subscale, HPSVQ-P = Hamilton Program for Schizophrenia Voices Questionnaire – Physical Characteristics subscale, 
Intrusions = weekly intrusion frequency, Mch = estimated mean change, Negative valence = weekly frequency of negatively valenced voices, PDS-5 = Posttraumatic 
Diagnostic Scale for DSM-5, PDS-5-RE = Posttraumatic Diagnostic Scale for DSM-5, Positive valence = weekly frequency of positively valenced voices, Voice 
distress = weekly voice-related distress, Voice frequency = weekly frequency of voices.
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than halved (< 39%). There were lower rates of reliable im-
provement (> 20%) and deterioration (2%) on the HPSVQ, and 
24% and 16% of participants experienced clinically significant 
change at post-treatment and follow-up, respectively.

4   |   Discussion

This study examined the impact of ImRs for trauma memories 
on the severity of emotional characteristics of voices, PTSD 
symptoms and other trauma-related voice characteristics. The 
findings from this study support the proposed hypothesis, pro-
viding further evidence that ImRs effectively reduces emotional 
characteristics of voices and PTSD symptoms amongst trauma-
affected voice hearers (Clarke, Kelly, and Hardy  2022; Ison 
et al. 2014; Paulik, Steel, and Arntz 2019).

The multiple baseline design of the current study indicated 
that observed changes during the treatment phase were likely 
the result of the active intervention rather than the expected ef-
fects of change over time (Hawkins et al. 2007). Also, outcomes 
from the 3-month follow-up assessment demonstrated signifi-
cant post-treatment effects (Llewellyn-Bennett, Bowman, and 
Bulbulia 2016). The current transdiagnostic sample was larger 
than that of previous voice-hearer ImRs studies (ns < 12) and 
provided evidence that ImRs effectively reduces PTSD symp-
tom severity and the emotional characteristics of voices across 
a range of disorders.

ImRs was associated with medium-large reductions in the 
physical characteristics of voices, with a further small re-
duction from post-treatment to 3-month follow-up, which 
suggests that there are continued reductions in the loudness, 
duration, frequency and clarity of voices in the months after 
ImRs is ceased. The medium-large to large reductions in the 
severity of voices, the emotional characteristics of voices and 
voice-related distress were comparable to the findings of past 
ImRs studies (Paulik, Steel, and Arntz 2019), as was the rate 
of reliable change in the severity of voices (Ison et al. 2014). 
The observed effect sizes are somewhat smaller than those re-
ported by Paulik, Steel, and Arntz (2019), which may be due to 
the use of different voice hearing measures. Consistent with 
past findings (Paulik, Steel, and Arntz 2019), there were large 
reductions in the severity of total PTSD symptoms at post-
treatment and 3-month follow-up and medium to large reduc-
tions in emotional symptoms. Although the rate of reliable 
change in PTSD symptoms at post-treatment was somewhat 
lower than that in past ImRs studies with trauma-affected in-
dividuals with psychotic spectrum disorders (57% vs. 83.3%; 
Clarke, Kelly, and Hardy 2022), the proportion of participants 
who fell below the cut-off for PTSD at post-treatment was 
comparable across studies. Furthermore, 65% of participants 
fell below the cut-off for PTSD at 3-month follow-up, which is 
more than double the proportion who no longer met criteria 
for PTSD at 1-month follow-up in past ImRs studies in sample 
that met diagnostic criteria for PTSD and a psychotic spec-
trum disorder (25%; Clarke, Kelly, and Hardy 2022). However, 
another study used a different self-report measure of PTSD to 
compare the effectiveness of eye movement desensitisation 
and reprocessing (EMDR) and prolonged exposure (PE) in a 
sample that met diagnostic criteria for PTSD and a psychotic T
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spectrum disorder. This study reported 78% (EMDR) and 74% 
(PE) of participants fell below the cut-off for PTSD at 6-month 
follow-up (van den Berg et al. 2015). Although the differences 
between and within studies could be due to differences in as-
sessment tools or clinical characteristics, it suggests that other 
PTSD treatments may be more effective in reducing PTSD 
symptoms within individuals that meet diagnostic criteria for 
PTSD and a psychotic spectrum disorder. Future studies are 
needed to compare the effectiveness of ImRs to other PTSD 
treatments in reducing PTSD symptoms in transdiagnostic 
and clinical samples.

In relation to PTSD re-experiencing symptoms specifically, at 
post-treatment, there were medium-large reductions on the 
weekly frequency of trauma-related intrusions single-item, 
which is consistent with past findings (Paulik et  al.  2019) 
and large reductions on the validated full-scale measure of 
PTSD re-experiencing symptoms. Unlike Paulik, Steel, and 
Arntz (2019), who found further reductions in weekly trauma-
related intrusions from post-treatment to 3-month follow up, 
we found medium and large increases in weekly trauma-
related intrusions and the severity of PTSD re-experiencing 
symptoms, respectively, across these timepoints. Although this 
suggests that gains in PTSD re-experiencing symptoms were 
not fully maintained at 3-month follow-up, the overall reduc-
tion in re-experiencing symptoms at follow-up was neverthe-
less very large.

The analysis of the weekly measures may support a causal 
effect of treatment by showing no significant change during 
baseline, or even deterioration, and significant improvements 
during the treatment phase, with improvements still being 
significant at 3-month follow-up in all but one of the weekly 
measures. The exception was the frequency of positive voices 
that did not show lasting changes in frequency. Although 
scant attention has been given to the change in voice content 
(Salt et al. 2024), this finding is consistent with a recent clin-
ical open trial of CBT in transdiagnostic voice hearers, which 

found only changes in negative but not positive voice content 
(Brand, Badcock, and Paulik  2022). In general, weekly mea-
sures tended to show larger effects at posttreatment than at 
3-month follow-up. A possible reason might be that for many 
participants only a limited number of trauma memories could 
be addressed, which deviates from other treatments that are 
typically longer, and/or the deviation from ‘usual’ ImRs where 
later in treatment patients do the rescripting themselves, 
which has been found to foster autonomy and empowerment 
and helps participants to continue using the technique after 
treatment (Twardawski et al. 2021). A recommendation for fu-
ture clinical studies that are not so restricted in the number of 
sessions being delivered would be to offer these phase two and 
three of Arntz and Weertman's  (1999) protocol and/or inves-
tigate the potential benefits of delivering ImRs in the broader 
context of schema mode therapy (Bartulovich et al. 2024).

4.1   |   Limitations and Future Research Directions

There are several limitations to this study that need to be ad-
dressed in future research. The psychometrics of the single-
item weekly measures are unknown, which restricts confident 
interpretation of weekly data. Future studies may provide 
stronger evidence of weekly change trajectories by using valid 
and reliable full-scale measures but should consider the risk of 
participant burden and limit the volume of assessments were 
possible. The predominance of women in the sample may limit 
the generalisability of the findings to men. Nevertheless, the 
sample is considerably representative, given that compared to 
men, women are more likely to have PTSD symptoms and ex-
posure to sexual trauma (Olff  2017), which is most strongly 
associated with trauma-related voices. Although this study 
design was consistent with current literature that emphasises 
a need to study voices separately from psychotic diagnoses 
and other psychotic-like symptoms (Carpenter and Regier 
2016), the lack of diagnostic assessment may affect general-
isability of these transdiagnostic findings to populations that 

TABLE 5    |    Proportion (percentage) of total sample (N = 49) with reliable change, clinically significant change and probable post-traumatic stress 
disorder at mid-treatment, post-treatment and 3-month follow-up.

BL1 MT PT FU

HPSVQ — n = 42 n = 39 n = 34

Reliably improved — 11 (22%) 12 (24%) 10 (20%)

Reliably deteriorated — 0 (0%) 0 (0%) 1 (2%)

Clinically significant change — 0 (0%) 12 (24%) 8 (16%)

PDS — n = 42 n = 40 n = 35

Reliably improved — 17 (35%) 28 (57%) 24 (49%)

Reliably deteriorated — 3 (6%) 2 (4%) 4 (8%)

Probable PTSDa n = 40 n = 39 n = 40 n = 35

36 (73%) 29 (59%) 19 (39%) 17 (35%)

Abbreviations: BL = baseline, FU = 3-month follow-up, HPSVQ = Hamilton Program for Schizophrenia Voices Questionnaire, MT = mid-treatment, n = number of 
participants included in calculation, PDS-5 = Posttraumatic Diagnostic Scale for DSM-5, PT = post-treatment.
aAs normative data for the PDS-5 in disaggregated clinical vs. non-clinical populations has not been published, clinically significant change was unable to be 
calculated for the PDS. Change in clinical cut-off for probable PTSD (PDS-5 total score ≥  28) was calculated as an alternative index of clinical change.
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meet full diagnostic criteria for a psychotic spectrum disorder. 
Similarly, the generalisability of these findings to individuals 
who meet full diagnostic criteria for PTSD is uncertain. As 
trauma-related voice hearers often have complex PTSD, which 
is currently recognised in the International Classification of 
Diseases-11 (ICD-11; World Health Organization 2022), clini-
cians and future researchers may benefit from assessing for 
cPTSD in voice hearing clients in addition to traditional PTSD 
assessment tools.

Understanding the mechanisms maintaining trauma-related 
voice hearing and how ImRs influences such mechanisms 
is important for developing and refining interventions 
(Strachan, Paulik, and McEvoy  2022; Strachan et  al.  2023). 
It may also be important to examine which aspects of ImRs 
are most important in producing changes in symptoms and 
potential mechanisms and how ImRs and CBT may differ in 
their modification of such mechanisms. Past ImRs studies 
(Ison et al. 2014; Paulik et al. 2019) and the current study used 
Arntz and Weertman's (1999) ImRs protocol, which focusses 
on modifying unmet needs. However, Clarke, Kelly, and 
Hardy  (2022) used an ImRs protocol that focussed on modi-
fying present-focused self-referential appraisals. Although the 
findings across studies are largely consistent, future studies 
could examine whether variations in the inclusions of specific 
content are associated with differential effects on symptoms 
and potential mechanisms.

Though non-significant change across multiple baseline assess-
ments suggests that the observed effects are due to ImRs, the 
lack of a control group means that we cannot firmly conclude 
that ImRs produced these changes. Furthermore, although 
past studies suggest that CBT has limited effectiveness in treat-
ing voice hearing and PTSD in trauma-affected voice hearers 
(Brand et al. 2018; Paulik et al. 2019; Thomas et al. 2014), the 
lack of a direct comparison between CBT and ImRs with blinded 
outcome ratings precludes strong conclusions about the relative 
effectiveness of each intervention. Thus, randomised controlled 
trials are needed to compare the effectiveness of ImRs to current 
treatments.

5   |   Conclusion

This study provides further evidence that ImRs is a safe and 
probably effective treatment for reducing trauma-related voice 
hearing and PTSD symptoms in people with a range of diagno-
ses; however, randomised controlled trials are needed to directly 
compare the efficacy of ImRs to existing CBT protocols.
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Endnote

	1	As voice hearers often report clinically significant symptoms of PTSD 
that do not meet full criteria for PTSD (Hardy, van de Giessen, and 
van den Berg  2019), trauma history included (a) exposure to DSM-5 
Criterion A traumas (measured using the trauma screen from the 
Posttraumatic Diagnostic Scale for DSM-5; Foa et al. 2016) or (b) an-
other event that caused significant distress (e.g., bullying). PTSD 
symptom severity or diagnosis of PTSD were not part of inclusion 
criteria; post-traumatic stress symptoms included any clinically sig-
nificant symptoms associated with DSM-5 Criteria B to H (American 
Psychiatric Association 2013).
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