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Abstract
Objectives: Negative content in hearing voices (i.e., audi-
tory verbal hallucinations) has been associated with adverse 
clinical outcomes including voice-related distress. Voice ap-
praisals and responding mindfully to voices are theorized to 
reduce voice-related distress. This study aimed in examine 
mediators of the negative content voice-related distress rela-
tionship in clinical (those who recently received input from 
mental health services) and non-clinical voice-hearers.
Methods: One hundred and twenty-one adults (71.9% fe-
male; 35.5% mixed or non-white ethnic background) who 
hear voices were recruited online and completed self-report 
measures of negative content of voices, voice-related dis-
tress, mindfulness of voices, interpretation of loss of con-
trol, thought suppression and intrusion.
Results: Clinical voice-hearers had significantly higher 
levels of negative content, voice-related distress and inter-
pretation of loss of control than non-clinical voice-hearers. 
A mindful approach to voices and interpretation of loss of 
control mediated the relationship between negative content 
and voice-related distress across the whole sample. Thought 
suppression and intrusion did not mediate the relationship.
Conclusions: The results support the use of mindfulness-
based psychological intervention to reduce voice-related dis-
tress. Further development of valid and reliable measures 
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INTRODUCTION

Hearing voices, or auditory verbal hallucinations (AVHs), are conceptualized to exist on a continuum 
of normal human experience (DeRosse & Karlsgodt, 2015). A high proportion of voice-hearers do not 
have a psychiatric diagnosis (Baumeister et al., 2017). It is estimated that up to 10% of the population 
will hear voices at some point in their lives (British Psychological Society, 2017). The prevalence of hear-
ing voices in the general population has led to the hypothesis that it is not the presence of a voice that is 
distressing but other factors that lead to distress (Mawson et al., 2010). However, AVHs are considered 
a core symptom of psychiatric diagnoses that are conceptualized as residing along the schizophrenia 
spectrum (American Psychiatric Association, 2013; Arciniegas, 2015). These are characterized as severe 
and enduring, and are associated with high suicide rates, poverty and loss of functioning (Bentall & 
Morrison, 2002). Understanding factors that protect against psychological distress associated with hear-
ing voices is important to inform clinical interventions (Brett et al., 2014; Johns et al., 2014).

Research has demonstrated that the negative content of voices (e.g., derogatory remarks) is an im-
portant factor in clinical outcome. Negative content is associated with voice-related distress and higher 
rates of depression (Smith et al., 2006), as well as increased need for care in voice-hearers (Beavan & 
Read, 2010; Johns et al., 2014). Voice content is a key difference between clinical and non-clinical voice-
hearers with clinical voice-hearers (i.e., those in need of treatment) reporting predominantly negative 
voice content (Baumeister et al., 2017; Johns et al., 2014; Larøi et al., 2012). In an experience sampling 
study, those requiring inpatient treatment rated their voices as more negative than those who had not 
sought treatment (Ben-Zeev et al., 2020). Furthermore, Rosen et al. (2018) found negative voice content 
mediates the relationship between childhood adversity and voice-related distress.

The impact of negative content has also been demonstrated in a simulation study. In an experimen-
tal study using a simulation paradigm of AVHs, negative voices increased subjective levels of stress in 
healthy individuals immediately after exposure, and significantly more than when compared to neutral 

specifically relating to constructs of voice content, voice-
related distress and voice suppression will support further 
research in this area.

K E Y W O R D S
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Practitioner points

•	 Negative voice content and voice-related distress are significantly higher among voice-
hearers who have been in contact with mental health services in the last 6 months.

•	 Mindfulness of voices and the interpretation of loss of control mediates the relationship 
between negative voice content and voice-related distress. This relationship is demonstrated 
in an ethnically diverse sample.

•	 Although conclusions about causation cannot be drawn from the findings, they do support 
the theoretical underpinnings of mindfulness-based approaches to reducing voice-related 
distress.

•	 These findings indicate that there are several factors that contribute to the maintenance of 
voice-related distress. Consideration of the need for a variety of psychological interventions 
for voice-related distress is discussed.
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or ambient noise (Baumeister et al., 2019). Furthermore, in the negative voice condition, more mindful 
appraisals of the voices were associated with lower levels of subjective stress. Although this study pro-
vides important experimental information regarding the role of negative voice content in contributing 
to distress, there are qualities to the experience of AVHs that are difficult to simulate, such as coming 
from an unknown origin and being personal in nature.

Despite the above findings, the importance of negative content has been largely neglected in the 
cognitive model of voices which focuses on beliefs and appraisals of voices (Larøi et al., 2019). Arguably, 
negative content is closely linked to beliefs about voices as subjective and contextual interpretations are 
needed for AVH content to be experienced as negative (Larøi et al., 2019).

The cognitive model of voice-hearing proposes that emotional and behavioural responses are influ-
enced by an individual's appraisal of the voices (Chadwick & Birchwood, 1994; van der Gaag et al., 2003). 
A systematic review found appraisals of malevolence, supremacy, personal nature and attitudes of re-
jection and disproval towards the voice-hearer were most commonly associated with higher levels of 
distress (Mawson et al., 2010). The review highlighted the limited research on attitudes of approval and 
acceptance of voices, their influence on distress and the potential links between these attitudes and the 
hearer's behavioural response. Further research has demonstrated that the appraisal of malevolence is 
associated with the behavioural response of resistance, and the appraisal of benevolence is associated 
with engagement with voices (Peters et al., 2012). Overall, in the Peters et al.  (2012) study, apprais-
als were the biggest determinant of behavioural response and distress, independent of the severity of 
voices. A time-series network approach study found the presence of voices predicted uncontrollable 
thoughts in a sample of 95 participants with severe voice-hearing ( Jongeneel et al., 2020).

The Interpretation of Voices Inventory was developed to expand the measurement of beliefs and 
appraisals relating to voice-hearing, encapsulating interpretations of loss of control, metaphysical beliefs 
and positive beliefs about voices (Morrison et al., 2002). Interpretations of voices have been signifi-
cantly associated with voice characteristics (such as volume and duration), as well as voice-related dis-
tress (Morrison et al., 2004). Specifically, this study found that an increased appraisal of loss of control 
from voices and endorsement of metaphysical beliefs (e.g., believing voices are a sign of being evil) were 
associated with higher levels of distress in voice-hearers. Subsequent research has supported this finding 
in a larger sample of 101 voice-hearers (Varese et al., 2016).

Several studies have looked at more general cognitive processes within a psychological flexibility 
model (Hayes et al., 2011), which is thought to influence the maintenance of distress associated with 
hearing voices. Experiential avoidance, the negative appraisal of internal experiences leading to at-
tempts to escape or suppress, has been examined for its association with voice-related distress (Morris 
et al., 2014; Varese et al., 2016). Varese et al.  (2016) found high levels of experiential avoidance, as 
well as metaphysical beliefs about voices, predicted increased voice-related distress independent of 
voice frequency and duration. In contrast, an earlier study demonstrated experiential avoidance was 
associated with depression and anxiety symptoms but not voice-related distress specifically (Morris 
et al., 2014). This pattern of association was also found for non-judgemental acceptance, an element 
of mindful behaviour. Furthermore, voice-related distress in the Morris et al. (2014) study was asso-
ciated with voice appraisal of malevolence, supporting the cognitive model of voice-related distress. 
However, as Varese et al. (2016) point out, these divergent findings may be a product of methodolog-
ical differences and a small sample size (N = 50) in the Morris et al.  (2014) study being unable to 
detect small effects.

Mindful awareness of psychotic symptoms, including hearing voices, has been suggested as a way of 
developing a different relational approach to symptoms by lessening often habitual unhelpful responses 
such as engagement or resistance (Abba et al., 2008). General mindfulness capability has been explored 
in voice-hearers and is negatively correlated with voice-related distress (Úbeda-Gómez et al., 2015) and 
dysfunctional relationships with the voices (Perona-Garcelán et al., 2017). When specifically looking at 
mindfully relating to voices, as measured by the Southampton Mindfulness of Voices Questionnaire, 
higher levels have been associated with lower voice-related distress (Dudley et al., 2018) and subjective 
distress at the time of hearing voices (Chadwick et al., 2007). Increased mindfulness of voices was also 
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associated with lower levels of voice-related distress and less dysfunctional behavioural responses in a 
sample of voice-hearers with psychiatric diagnoses (Stephanie et al., 2018).

Although the above studies show an association of increased mindfulness and lower levels of dis-
tress, the directionality cannot be inferred from the cross-sectional designs. Lower levels of distress 
could, for example, facilitate more mindful awareness in voice-hearers. Dudley et al. (2018) found mind-
fulness of voices mediated the relationship between self-compassion and severity of voices, but, to a 
more significant degree, self-compassion mediated the relationship between mindfulness of voices and 
severity of voices. It is important to note this study examined mediating influences on severity of voices, 
rather than voice-related distress. Experts by experience have highlighted that reducing the negative im-
pact on wellbeing whilst hearing voices, rather than elimination of voice-hearing all together, is a more 
important clinical outcome (Corstens et al., 2014).

Theoretical frameworks propose that mindfulness may be helpful for voice-hearers through several 
processes, one being that mindful acceptance replaces suppression or experiential avoidance which 
maintains voice-related distress (Strauss et al.,  2015). Separately, Larøi et al.  (2019) propose a theo-
retical model where negative voice content is reinforced by attempts to suppress, which results in in-
creased voice-related distress. Both thought suppression and the experience of perceiving thoughts as 
intrusions, as measured by the White Bear Suppression Inventory, have been associated with suscep-
tibility to hearing voices in large non-clinical samples (Alderson-Day et al., 2019; McCarthy-Jones & 
Fernyhough, 2006). However, the exploration of thought suppression in populations of people who hear 
voices and its potential role in maintaining distress has been limited.

Considering the evidence that negative voice content is associated with voice-related distress, but lit-
tle is known about the process that may underpin this relationship, there is a need to examine potential 
mediating factors that may be maintaining distress. Identifying strong mediators in this relationship 
could elicit therapeutic targets for reducing distress associated with hearing voices. Furthermore, varia-
tion may exist in these mediators between clinical and non-clinical voice-hearers.

This research aims to examine negative voice content and voice-related distress in a community 
sample of voice-hearers both with and without the need for care. It employs a cross-sectional design to 
examine potential mediating facotrs of the voice content and distress relationship, specifically: the role 
of mindfulness of voices, though supression, intrusions and the interpretation of loss of contol. This 
study examines the following hypotheses:

1.	 Clinical voice-hearers will report a significantly higher level of negative voice content and 
voice-related distress than non-clinical voice-hearers.

2.	 Clinical voice-hearers will report significantly higher interpretations of loss of control, suppression 
and intrusion but lower levels of mindfulness of voices than non-clinical voice-hearers.

3.	 Level of negative voice content will be positively correlated with level of distress in the combined 
clinical and non-clinical sample.

4.	 Mindfulness, interpretation of loss of control, suppression and intrusion will all mediate the relation-
ship between negative content and voice-related distress in the combined clinical and non-clinical 
sample (see Figure 1).

METHOD

Participants

One hundred and seventy-five adults who hear voices consented to take part in the study by completing 
an online consent form. Fifty-four were excluded as they completed less than 90% of the study questions 
and/or had spent less than 5 min completing the study (an estimated minimum time needed to read and 
answer all the questions). Completion time is a reliable indicator of meaningless data on internet-based 
questionnaires (Leiner, 2019). Data from 121 participants were included for further analysis.
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For part of the analysis, participants were divided into two groups, clinical (n = 75) and non-clinical 
(n = 46). Allocation to the clinical group was determined based on participants having received support 
from mental health services in the last 6 months. Data were gathered on self-identified mental health 
condition or diagnosis. However, recent contact with mental health services was deemed a more suit-
able indicator of current mental health functioning as a diagnosis could be historical. Demographic and 
clinical characteristics for the total sample and clinical and non-clinical group are shown in Table 1.

Measures

A study-specific demographic information questionnaire was used to obtain age, gender, ethnicity, em-
ployment status and information relating to clinical group assignment.

The National Statistics Socio-economic Classification (NS-SEC; Rose & Pevalin, 2003) self-coded version 
was used to determine socio-economic classification of working or previously employed participants. It 
differentiates between five classes (see Table 1).

The Auditory Vocal Hallucination Rating Scale Questionnaire (AVHRS-Q; Steenhuis et al., 2019) is a 17-
item self-report measure that gives an overall severity score for AVHs (ranging from 0, mild to 14, 
severe). The measure contains fifteen 4- and 5-point Likert scale items and two 10-point scale items. 
The measure covers several characteristics including frequency, duration, location, volume, negative 
content, anxiety and interference with daily functioning. The AVHRS-Q has been translated into sev-
eral languages as well as the English version used in this study. The Dutch version has demonstrated 
good internal consistency (α = .78–.87) and is strongly correlated (r = .90) with the AVHRS (a structured 
interview which the AVHRS-Q is based on) and measures AVH severity distinct from general psycho-
logical distress (Steenhuis et al., 2019). In the current study, the AVHRS-Q demonstrated good internal 
consistency (α = .80).

A score of negative content was produced by combining items 9 and 10 from the AVHRS-Q, which 
rate content on a scale from always positive to always negative and the degree of unpleasantness to 
negative content. Scores range from 0, always positive, to 8, highly negative. Internal consistency for 

F I G U R E  1   Proposed parallel mediation model showing direct effect pathways
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T A B L E  1   Demographic and clinical characteristics of participants

Total sample (N = 121) Clinical group (n = 75)
Non-clinical 
group (n = 46)

Age

18–25 66 (54.5%) 36 (48%) 30 (65.2%)

26–35 32 (26.4%) 21 (28%) 11 (23.9%)

36–45 11 (9.1%) 9 (12%) 2 (4.3%)

46–55 7 (5.8%) 6 (8%) 1 (2.2%)

56–65 5 (4.1%) 3 (4%) 2 (4.3%)

Sex

Female 87 (71.9%) 55 (73.3%) 32 (69.6%)

Male 28 (23.1%) 18 (24%) 10 (21.7%)

Not stated 6 (5%) 2 (2.7%) 4 (8.7%)

Ethnicity

White British 48 (39.7%) 35 (46.7%) 13 (28.3%)

White Irish 2 (1.7%) 2 (2.7%) 0 (0%)

White other 28 (23.1%) 23 (30.7%) 5 (10.9%)

Mixed White and Black Caribbean 1 (.8%) 0 (0%) 1 (2.2%)

Mixed White and Black African 1 (.8%) 1 (1.3%) 0 (0%)

Mixed White and Asian 5 (4.1%) 2 (2.7%) 3 (6.5%)

Mixed other 11 (9.1%) 3 (4%) 8 (17.4%)

Indian 1 (.8%) 0 (0%) 1 (2.2%)

Pakistani 0 (0%) 0 (0%) 0 (0%)

Bangladeshi 0 (0%) 0 (0%) 0 (0%)

Chinese 7 (5.8%) 1 (1.3%) 6 (13%)

Asian other 4 (3.3%) 1 (1.3%) 3 (6.5%)

Black African 5 (4.1%) 2 (2.7%) 3 (6.5%)

Black Caribbean 2 (1.7%) 2 (2.7%) 0 (0%)

Black other 0 (0%) 0 (0%) 0 (0%)

Arab 1 (.8%) 0 (0%) 1 (2.2%)

Other ethnic group 5 (4.1%) 3 (4%) 2 (4.3%)

Employment status

Student 43 (35.5%) 24 (32%) 19 (41.3%)

Unemployed 26 (21.5%) 19 (25.3%) 7 (15.2%)

Retired 3 (2.5%) 2 (2.7%) 1 (2.2%)

Employed 49 (40.5%) 30 (40%) 19 (41.3%)

Socio-economic classification

Managerial/administrative/
professional

27 (22.3%) 15 (20%) 12 (26.1%)

Intermediate occupations 8 (6.6%) 4 (5.3%) 4 (8.7%)

Small employers and own account 
workers

2 (1.7%) 2 (2.7%) 0 (0%)

Lower supervisory and technical 2 (1.7%) 1 (1.3%) 1 (2.2%)

Semi-routine and routine occupations 11 (9.1%) 8 (10.7%) 3 (6.5%)
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the negative content measure was acceptable (Spearman–Brown Coefficient  =  .67). A voice-related 
distress score was produced by combining items 11, 16 and 17 on the AVHRS-Q. These relate to voices 
causing anxiety or fear, frequency of bothersome voices and severity of suffering. Scores range from 0, 
no distress, to 22, high level of voice-related distress. Internal consistency for the voice-related distress 
measure was good (α = .79).

The Interpretation of Voices Inventory (Morrison et al.,  2002) examines the beliefs that voice-hearers 
hold about their voices and includes subscales of metaphysical, positive and loss of control. The loss of 
control subscale (referred to as AVH interpretation) was the only subscale used and comprises of five 
4-point Likert scale items rating the interpretation of loss of control because of hearing voices (e.g., 
they mean I will lose control of my behaviour). Total score ranges from 5, no interpretation of loss of 
control, to 20, high endorsement of loss of control. The subscale has demonstrated internal consistency, 
α = .88 and good test–retest reliability, r = .77 (Byrne & Morrison, 2010). In the current study, internal 
consistency was good (α = .90).

The White Bear Suppression Inventory (WBSI; Wegner & Zanakos, 1994) is a 15-item self-report mea-
sure, originally developed to assess peoples' tendency to suppress thoughts. Subsequent studies have 
suggested the measure contains at least two constructs (see Schmidt et al., 2009, for a review). As well as 
suppression, it most consistently captures a construct of intrusions which relates to the difficulty in con-
trolling unwanted thoughts through the perceived experience of intrusive thoughts. This study utilized 
the factor structure proposed by Schmidt et al. (2009), which takes into account previous findings across 
studies using the WBSI in several different languages. They propose two subscales; five items relating 
to suppression and four items relating to intrusion. In this format, the WBSI has a score range on the 
suppression subscale of 5 to 25 (high endorsement of thought suppression) and on the intrusion subscale 
of 4 to 20 (high endorsement of intrusions). With this version of the WBSI, the suppression and intru-
sion subscales both have good internal consistency, α = .78 and .84, respectively (Schmidt et al., 2009). 
Internal consistency in this study was good for both suppression (α = .87) and intrusion (α = .85).

The Southampton Mindfulness of Voices Questionnaire (SMVQ; Chadwick et al., 2007) measures the degree 
to which individuals respond mindfully to the voices they hear. It has twelve 7-point Likert scale items. 
The measure covers four linked elements of mindfulness; mindful observation, letting go, absence of 

Total sample (N = 121) Clinical group (n = 75)
Non-clinical 
group (n = 46)

Mental health condition/diagnosis

No 33 (27.3%) 5 (6.7%) 28 (60.9%)

Yes 88 (72.7%) 70 (93.3%) 18 (39.1%)

Schizophrenia 31 (25.6%)

Anxiety 29 (24%)

Depression 27 (22.3%)

PTSD 17 (14%)

Personality disorder 14 (11.6%)

Bipolar disorder 11 (9.1%)

Eating disorder 10 (8.3%)

Psychosis 8 (6.6%)

OCD 7 (5.8%)

Autism 5 (4.1%)

ADHD 4 (3.3%)

Substance abuse/addiction 3 (2.5%)

Phobia 1 (.8%)

T A B L E  1   (Continued)
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aversion and non-judgement. The scale has a total score range of 0 to 72, with higher scores represent-
ing a higher degree of tendency to respond mindfully to voices. The SMVQ has shown good internal 
reliability (α =  .84) and moderate concurrent validity with general mindfulness measures (Chadwick 
et al., 2007). In this study, internal consistency was good (α = .86).

Procedure

Ethics approval was granted by a University Ethics Committee. Recruitment was carried out online by 
sharing a digital recruitment poster on a study-specific Twitter account and by third-party mental health 
organizations sharing the recruitment poster on their social media platforms. The eligibility criteria 
(hearing voices in the last 6 months, 18 years and over, fluent in English) were distributed with the link 
to the full study information, consent form and questionnaires, which were all hosted on the online 
secure platform Qualtrics. There was no required severity or frequency of voices. No limitations on 
geographical location of participants were included in the eligibility criteria due to the online platforms 
used to promote the study having an international audience. Recruitment was conducted from June to 
November 2020 when a sufficient sample size for the planned analysis had been reached. To achieve .8 
power in percentile bootstrap mediation analysis, Fritz and MacKinnon (2007) recommend a sample 
size of at least 78 when both a and b path effect sizes are medium (.39), and a sample of 162 when effect 
sizes are halfway between small and medium (.26).

Statistical analyses

Analyses were carried out using IBM SPSS Statistics (version 26) for Mac. Due to multiple tests of 
difference being carried out, the Benjamini–Hochberg Procedure (Benjamini & Hochberg, 1995) was 
applied resulting in an α level of .005. A Hotelling's T2 test was used to examine the difference between 
the clinical and non-clinical groups on all measures. This test enables reporting on the difference be-
tween two groups on the combined means of two or more measures as well the difference in individual 
measure means. A parallel mediation analysis (model 4) was carried out using the PROCESS Macro 
version 3.5 (Hayes, 2017) to explore the mediating factors of negative content and distress. 95% percen-
tile bootstrap confidence intervals, based on 5000 bootstrap samples, were used to test for an indirect 
relationship via key variables. An indirect relationship is demonstrated when both confidence intervals 
are entirely above zero.

R ESULTS

Demographic factors of age, sex, ethnicity and socio-economic classification were examined for their 
association with severity of voices, negative content and voice-related distress; there was no significant 
associations.

Difference analysis

Mean scores for all cognitive variables and voice-related measures for the clinical and non-clinical 
groups are provided in Table 2. Prior to carrying out Hotelling's T2 test of difference, assumptions were 
assessed.

There was a statistically significant difference between the clinical and non-clinical groups on the 
combined study variables (F[7, 105] = 3.365, p = .003; Wilks' Λ = .817; partial η2 = .183).
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Hypothesis 1  Severity of voices, negative content and voice-related distress were significantly higher in the clinical group 
compared with the non-clinical group (all p < .0005).

Hypothesis 2  AVH interpretation scores were significantly higher in the clinical group compared with the non-
clinical group (p = .003). There was no statistically significant difference between the groups on measures SMVQ 
(p = .007), WBSI intrusion (p = .168) and suppression (p = .026).

Mediation analysis

A parallel mediation analysis examined whether the relationship between negative voice content and 
distress was mediated by AVH interpretations, SMVQ, WBSI Suppression and WBSI Intrusion, as illus-
trated in the proposed mediation model (Figure 1). Prior to analysis, assumptions specific to mediation 
were checked (see Appendix A). Outliers were detected using Mahalanobis distance, Cook's distance 
and Leverage and were excluded if they met the criteria for two or more (Aiken et al., 1991). Two cases 
were identified as being outliers meaning 119 datasets were included in the mediation analysis. All pre-
dictor variables were correlated (see Table 3).

Hypothesis 3  Parallel mediation analysis found a positive total effect of negative content on voice-related distress (c = 2.05, 
p = <.001). Negative content positively correlated with voice-related distress. Figure 2 displays total and direct effects.

T A B L E  2   Scores on all variables for the clinical and non-clinical groups

Variable

Clinical Non-clinical

Range M (SD) Range M (SD)

AVHRS-Q 0–14 6.96 (3.80) 0–14 3.67 (3.72)

Negative content 0–8 5.10 (1.91) 0–8 3.60 (2.03)

Voice-related distress 0–22 12.06 (5.46) 0–22 7.95 (6.15)

AVH interpretation 5–20 10.70 (4.79) 5–20 8.17 (3.47)

SMVQ mindfulness 7–65 32.96 (14.30) 11–65 40.19 
(12.19)

WBSI suppression 12–30 25.52 (4.51) 12–30 23.38 
(5.46)

WBSI intrusion 8–30 24.46 (5.29) 15–30 23.10 
(4.68)

Abbreviations: AVHRS-Q, The Auditory Vocal Hallucination Rating Scale Questionnaire; AVH Interpretation, The Interpretation of Voices 
Inventory Loss of Control Subscale; SMVQ, The Southampton Mindfulness of Voices Questionnaire; WBSI, The White Bear Suppression 
Inventory.

T A B L E  3   Pearson's correlation for all predictor variables (N = 111)

Variable Negative content AVH interpretation SMVQ WBSI suppression

AVH interpretation .557**

SMVQ mindfulness −.598** −.672**

WBSI suppression .333** .431** −.397**

WBSI intrusion .382** .537** −.486** .723**

Abbreviations: AVH Interpretation, The Interpretation of Voices Inventory Loss of Control Subscale; SMVQ, The Southampton Mindfulness 
of Voices Questionnaire; WBSI, The White Bear Suppression Inventory.
**p < .01 (two tailed).
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Hypothesis 4  Parallel mediation analysis found negative voice content indirectly influenced distress in the voice-hearer 
through its effect on both interpretation of loss of control (AVH interpretation) and mindfulness (SMVQ). No 
indirect effect was found for the WBSI subscales of intrusion and suppression. Table 4 displays the indirect effects 
and confidence intervals for all mediator variables.

High levels of negative voice content were associated with a higher degree of interpretation of 
loss of control (a1 = 1.21, p < .001), and participants with a higher degree of interpretation of loss 
of control reported increased voice-related distress (b1 = .30, p = .0147). AVH interpretation exerts 
an effect of a .36-point increase on the voice-related distress scale for every 1-point increase on the 
negative content scale.

High levels of negative voice content were associated with less endorsement of mindfulness of voices 
(a2 = −4.02, p < .001). Lower mindfulness of voices was associated with higher levels of voice-related 
distress (b2 = −.09, p = .0195). Mindfulness of voices exerts an effect of a .37-point increase on the voice-
related distress scale for every 1-point increase on the negative content scale.

F I G U R E  2   Results of parallel mediation analysis. Figure shows direct effects of negative content on mediator variables 
(a1-4), mediator variables on voice-related distress (b1-4) and negative content on voice-related distress (c ′), as well as total effect 
of negative content on voice-related distress (c); *p < .05; **p < .001.

T A B L E  4   Indirect effects and confidence intervals

Indirect effectsa
95% percentile bootstrap confidence intervals 
(based on 5000 bootstrap samples)

AVH interpretation .36 .10 .64

SMVQ mindfulness .37 .07 .73

WBSI suppression .02 −.15 .23

WBSI intrusion .05 −.21 .31

Abbreviations: AVH Interpretation, The Interpretation of Voices Inventory Loss of Control Subscale; SMVQ, The Southampton Mindfulness 
of Voices Questionnaire; WBSI, The White Bear Suppression Inventory.
aUnstandardized indirect effects expressed as unit change on Voice-Related Distress scale.
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The overall mediation model was statistically significant (p < .001) and explained 61% of the varia-
tion in voice-related distress. However, negative content influenced voice-related distress independent 
of the indirect effects via the mediator variables examined (c′ = 1.25, p < .001).

DISCUSSION

Summary of findings

The primary aim of this study was to investigate whether there was a difference between clinical and 
non-clinical groups on negative content, voice-related distress, mindfulness, interpretations of control, 
intrusion and suppression. The secondary aim was to investigate the relationship between negative con-
tent and distress in the sample as a whole; specifically, whether mindfulness, interpretations of control, 
suppression and intrusion mediate the negative content—distress relationship.

This study demonstrated a difference between clinical and non-clinical groups, with the clinical 
group reporting higher severity of voices, negative content, voice-related distress and interpretations 
of loss of control. This is in line with previous findings that demonstrate differences in negative voice 
content between clinical and non-clinical voice-hearers (Baumeister et al., 2017; Johns et al., 2014; Larøi 
et al., 2012).

Higher levels of negative content in voices were associated with higher levels of voice-related distress, 
supporting previous findings (Rosen et al., 2018; Smith et al., 2006). When this association was explored 
further, the relationship was mediated by mindfulness and interpretation of loss of control. Mindfulness 
of voices has previously been associated with lower levels of subjective distress in non-voice-hearers 
exposed to a simulation of negative voices (Baumeister et al., 2019). This study builds on these findings, 
confirming this pattern in voice-hearers across a spectrum of severity and level of need. The finding 
that interpretation of loss of control mediates the relationship between negative content and distress 
increases the understanding from previous research that it is a predictor of voice-related distress (Varese 
et al., 2016).

Thought suppression and intrusion were not mediators. This was unexpected for thought suppres-
sion as theoretically it could be considered the opposite of mindfulness, which is characterized as ac-
ceptance and non-judgemental observation of mental activity (Strauss et al., 2015). In a previous study, 
mindfulness of voices predicted lower levels of resistance to voices (a similar construct to suppression), 
as well as lower levels of distress (Stephanie et al., 2018). Potentially, suppression and intrusion, and their 
implications for voice-related distress, differ between those who recently started hearing voices and 
those who experienced them for a whilst. However, it is worth noting that the WBSI suppression and 
intrusion subscales relate specifically to thoughts, not voices. It could be that people who hear voices 
have differing tendencies for suppressing thoughts in comparison with suppression of mental activity 
experienced as AVHs. This may be an important differentiating point in future research that continues 
to build on theoretical models such as that proposed by Larøi et al. (2019) where suppression is impli-
cated in voice-related distress. Although thought suppression and intrusions have been associated with 
susceptibility to hearing voices (Alderson-Day et al., 2019; McCarthy-Jones & Fernyhough, 2006), ex-
ploring these variables in voice-hearers would benefit from measurement tools that are valid and reliable 
for this population.

Clinical implications

Although the cross-sectional design of this study limits the conclusions that can be drawn about the 
cause of voice-related distress, the findings that mindfulness mediates the relationship between nega-
tive content and voice-related distress support the emerging evidence base for the use of mindfulness-
based therapeutic interventions for people with distressing voices (Strauss et al., 2015). A meta-analysis 
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concluded mindfulness-based interventions have a small but significant effect in reducing psychosis 
severity (Louise et al., 2018). The research on mindfulness-based interventions specifically for distress 
associated with hearing voices, rather than psychosis, is less developed but shows promising results. 
A recent randomized controlled trial has shown a group mindfulness-based intervention to be effec-
tive at reducing voice-related distress, improving perceived controllability of voices and promoting 
recovery compared with treatment as usual (Chadwick et al., 2016). A small pilot study of an individual 
mindfulness-based interventions has demonstrated small to moderate effects in reducing the negative 
impact of voices (Louise et al., 2019). The findings from these studies demonstrate mindfulness can 
have a positive effect on distress associated with hearing voices. However, previous research found 
mindfulness is not associated with level of functioning in voice-hearers, suggesting mindfulness alone 
may not be sufficient in improving broader outcomes for voice-hearers (Morris et al., 2014; Stephanie 
et al., 2018).

The present study also suggests that interventions based on the cognitive model of voice-related 
distress, such as cognitive behavioural therapy for psychosis (CBTp), may be helpful in reducing voice-
related distress if beliefs and appraisals such as the interpretation of loss of control are targeted. However, 
although CBTp is effective in reducing risky behaviour associated with compliance with command hal-
lucinations by targeting beliefs about the power of voices (Trower et al., 2004), there is limited evidence 
that CBTp alone is effective in reducing voice-related distress (Birchwood et al., 2014).

Third-wave behavioural interventions build upon the well-established cognitive behavioural model 
by integrating approaches of acceptance, mindfulness and compassion. Third-wave approaches such as 
acceptance and commitment therapy (ACT) may offer a promising alternative to CBT for voice-related 
distress. However, their specific utility in reducing distress in psychosis and hearing voices is yet to 
be clearly demonstrated. A meta-analysis found ACT to have negligible and non-significant effects on 
reducing psychosis symptoms (Louise et al., 2018). Furthermore, although an acceptance-based CBT 
approach for command hallucinations has positive outcomes, there is no increased benefit from this 
intervention on outcomes when compared to an active control of befriending (Shawyer et al., 2012).

Overall, this study supports offering a range of therapeutic interventions to voice-hearers. Further 
research on interventions for hearing voices would benefit from including a comparison between psy-
chological approaches, rather than just comparing to treatment as usual.

Strengths and limitations

Limitations exist around the use of select items from the AVHRS-Q to measure negative content and 
voice-related distress, which have not previously been examined for validity and reliability for this 
purpose. To our knowledge, there is currently no validated self-report measure of negative content 
in voices, and as pointed out by Larøi et al.  (2019), it is a difficult construct to measure objectively. 
Single and two-item measures for distress and negative content from the Psychotic Symptoms Rating 
Scales (PSYRATS), an interviewer-administered measure with items on a 5-point Likert scale, have 
been widely used in previous research (Morris et al., 2014; Rosen et al., 2018; So et al., 2016; Stephanie 
et al., 2018; Varese et al., 2016). The AVHRS-Q differs in that it is a self-report measure which enables 
ease of use in online research. Furthermore, the measures for distress and negative content in this 
study were made up of several items giving a greater score range (0 to 22 for distress, 0 to 8 for nega-
tive content) than using items from the PSYRATS. Nonetheless, a further exploration of the construct 
validity and development of more robust measures would be beneficial for further research examining 
voice-related distress.

The measures were chosen to target key areas hypothesized to be influential in the development of 
voice-related distress. A limitation was there was no validity question included to detect inattention in 
participants. Measures were kept to a minimum to reduce the time taken for participation. However, 
there are potentially confounding variables that this study did not account for, such as current func-
tioning, coping and medication use. In the mediation analysis, it is important to note that in this study 
mindfulness and interpretation of loss of control, only partially mediated the effect voice content has 
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on distress. Indicating there are other potentially clinically relevant variables that mediate the relation-
ship between content and distress. Furthermore, possible confounding variables, such as mood, were 
not controlled for within the mediation analysis. Participants were recruited during the first year of the 
COVID-19 pandemic where restrictions, illness and bereavement relating to the pandemic may have 
influenced levels of distress. However, as information on these factors was not collected this cannot be 
determined from the data.

The cross-sectional design of this study means conclusions about directionality cannot be inferred. 
For example, increased levels of distress in voice-hearers could facilitate less mindful responding to the 
voices. Further research with longitudinal data is needed to extrapolate the direction of this relation-
ship. Experience sampling methods have been demonstrated to provide a valid form of longitudinal 
data collection in voice-hearers (Ben-Zeev et al., 2020).

The allocation to clinical and non-clinical groups was based on a question that was designed to re-
flect the need for care over the last 6 months. However, it could be that because of the care the clinical 
group participants received, at the time of undertaking the study, they were coping well. Conversely, 
there may have been participants in the non-clinical group that needed care but had not received it for 
various reasons (e.g., service inaccessibility). Various approaches have been taken to distinguish between 
clinical and non-clinical voice-hearers; however, these often do not account for fluctuations in mental 
health. Furthermore, the division into groups creates a false dichotomy at odds with the conceptualiza-
tion of a continuum of mental health.

A strength of this study was the moderate-to-large-sized and ethnically diverse sample. Research 
being predominantly undertaken with white, young participants limits the applicability to diverse 
groups. In this study, 35.5% of participants identified as being from a mixed or non-white ethnic back-
ground. Although the sample is biased towards people with internet access, online recruitment is likely 
to have increased the accessibility of this study to non-white ethnic groups. However, the sample was 
skewed towards female, younger adults, which limits the generalizability to older, male voice-hearers.

CONCLUSION

Although this study demonstrated differences in voice-related and AVH interpretation variables be-
tween clinical and non-clinical voice-hearers, group allocation may not accurately reflect participants' 
level of functioning. Mediation analysis revealed negative content influences distress indirectly through 
mindfulness and interpretation of loss of control. These results are demonstrated in an ethnically di-
verse sample supporting the use of mindfulness-based interventions for voice-related distress with di-
verse populations in clinical practice.
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A PPEN DI X A
The following assumptions were checked before mediation analysis was carried out: Additivity was 
checked by calculating bivariate correlations for all predictor variables; all correlation coefficients were 
less than .80. The assumption of approximate normality was satisfied, as assessed by visual inspection 
of a histogram. Linearity was checked by visual inspection of a P–P plot and deemed acceptable. The 
assumption of homoscedasticity was deemed satisfied from visual inspection of a scatterplot of residuals 
versus predicted values.

Table A1 in this appendix shows bivariate correlation for all variables.

T A B L E  A 1   Pearson's correlation for all variables

Variable AVHRS-Q
Negative 
content

Voice-related 
distress

AVH 
interpretation SMVQ

WBSI 
suppression

Negative content .759**

Voice-related distress .844** .665**

AVH interpretation .666** .557** .647**

SMVQ mindfulness −.669** −.598** −.643** −.672**

WBSI suppression .360** .333** .358** .431** −.397**

WBSI intrusion .438** .382** .441** .537** −.486** .723**

Abbreviations: AVHRS-Q, The Auditory Vocal Hallucination Rating Scale Questionnaire; AVH Interpretation, The Interpretation of Voices 
Inventory Loss of Control Subscale; SMVQ, The Southampton Mindfulness of Voices Questionnaire; WBSI, The White Bear Suppression 
Inventory.
**p < .01 (two tailed).
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