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Abstract
Background: Smartphone-based ecological momentary assessment and intervention (EMA/I) show promise for
enhancing psychological treatments for psychosis. EMA has the potential to improve assessment and formulation of
experiences which fluctuate day-to-day, and EMI may be used to prompt use of therapeutic strategies in daily life.
The current study is an examination of these capabilities in the context of a brief, coping-focused intervention for
distressing voice hearing experiences.
Methods/design: This is a rater-blinded, pilot randomised controlled trial comparing a four-session intervention in
conjunction with use of smartphone EMA/I between sessions, versus treatment-as-usual. The recruitment target is
34 participants with persisting and distressing voice hearing experiences, recruited through a Voices Clinic based in
Melbourne, Australia, and via wider advertising. Allocation will be made using minimisation procedure, balancing of
the frequency of voices between groups. Assessments are completed at baseline and 8 weeks post-baseline. The
primary outcomes of this trial will focus on feasibility and acceptability of the intervention and trial methodology,
with secondary outcomes examining preliminary clinical effects related to overall voice severity, the emotional and
functional impact of the voices, and emotional distress.
Discussion: This study offers a highly novel examination of specific smartphone capabilities and their integration
with traditional psychological treatment for distressing voices. Such technology has potential to enhance
psychological interventions and promote adaptation to distressing experiences.
Trial registration: Australian New Zealand Clinical Trial Registry, ACTRN12617000348358. Registered on 7 March 2017.
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Background
There have been dramatic advances in digital technology
over the last two decades, opening unprecedented
opportunities for developing tools to assist in mental
health care. These tools include computers, tablets,
smartphones and wearable sensors, which can provide
both accessible and cost-effective support, as well as the
potential for more reliable and effective methods of
assessment and monitoring [1]. For those with persisting
mental health problems, such as psychosis, where access
to support and self-management is often required on a
day-to-day basis, these technologies may assist in overcoming existing barriers to effective treatment. In
addition, they are usually accessed independently and on
demand, and can therefore be empowering to users in
self-managing their own condition, a key element of personal recovery [2, 3].
Digital technologies range in their features, designs
and platforms, providing opportunities to target different needs associated with mental health conditions.
Smartphones in particular have become a strong focus of
digital health research due to their capabilities to provide
in-situation support in daily life through specialised applications (“apps”) [4]. Smartphone apps are a booming area
of both research and industry, with more empirical evaluations needed to help refine features to minimise risks and
maximise benefits [5].
One promising use of smartphone apps is assisting
with the self-management of psychotic experiences such
as hearing voices [6–9]. These experiences, commonly
observed as persistent symptoms in psychotic disorders,
such as schizophrenia, can be distressing and impairing
[10, 11]. Psychological intervention largely involves promoting the ability to adapt to and self-manage these experiences in a way that reduces the impact on the
individual’s daily life [12]. Given that voices may be experienced as frequent and unpredictable, the on-demand
availability of smartphone apps suggests potential for
assisting in this active self-management when it is
needed.
Several studies have examined the use of smartphone
apps in people with persisting mental health problems,
including psychotic conditions. A recent meta-analysis
examined ownership of mobile devices and attitudes to
their use in mental health care in psychiatric patients
[13]. Across 15 studies including a total of 2129 patients
with a psychotic disorder, 66.4% of patients owned a
mobile phone, which had increased over time to 81.4%
between 2013 and 2015; furthermore, the majority of
patients reported interest in using mobile devices for
health monitoring and tracking, access to information
about their health, scheduling appointment reminders
and facilitating contact with service providers. Indeed,
recent research has shown patients are already
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frequently using mobile technology for these purposes,
as well as assisting with coping with symptoms and
connecting with others [14, 15]. Initial trials have indicated evidence that online and mobile technologies are
feasible and acceptable for people with psychotic disorders [9, 16, 17].
One important way in which people with psychotic experiences may benefit from smartphone apps is through
their ability to prompt adaptive behaviours when they
are needed in daily life. This application of mobile technology is termed “ecological momentary intervention”
(EMI [18]), involving the delivery of reminders or
prompts to users via mobile devices. EMIs have received
increased attention in recent years, with evidence for
their benefit in a variety of mental and physical health
conditions [18–23].
A related use of smartphone technology is termed
“ecological momentary assessment” (EMA [24]). EMA is
an assessment method involving the regular and
frequent self-assessment of momentary experiences in
the context of daily life. This method has been used
extensively in psychosis research as a means of recording
and examining momentary psychotic experiences and their
relationship to internal and external variables [25–27]. As
assessment is occurring repeatedly, in real time, and in natural environments, there is greater ecological validity, data
is less subject to retrospective recall bias, and it is possible
to examine the relationship between variables over time.
EMA and EMI (EMA/I) can be combined to provide
response-dependent intervention strategies via smartphone
apps in daily life.
A recent systematic review identified nine studies
with broad application of EMA/I in the assessment
and treatment of psychotic conditions, ranging from
specialised smartphone apps based on cognitive behavioural therapy to remote assessment of symptom
states to initiate early intervention for relapse [21].
These studies found the applications to be feasible
and acceptable for patients, and there was evidence
that they can be used to promote self-management of
symptoms and improve functioning [28, 29].
EMA/I may be particularly suited to assisting with the
self-management of voice hearing experiences, building
on prior therapeutic approaches involving enhancement
of coping strategies targeting voices and their triggers
[30]. Improving coping with voices is a key component
of cognitive behavioural therapy for psychosis [31] and
has been formally operationalised in a therapeutic
approach developed by Tarrier and colleagues [30] referred to as “Coping Strategy Enhancement” (CSE). CSE
involves an initial functional analysis of antecedents and
responses to psychotic experiences to inform the identification and implementation of coping strategies in daily
life. Research trials and case studies have shown broad
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support for CSE approaches in treating psychotic experiences, although there are limited examinations of this
approach in isolation and targeting voices specifically
[30, 32–37].
EMA/I might be used to augment such copingfocused approaches to voices in several ways. First,
EMA provides a means of capturing more reliable information about the way in which symptoms interact
and evolve over time, which has been shown to be
superior to retrospective self-report [26, 38–40]. To
aid functional analysis as the first stage of coping
interventions for voices, EMA data could be collected,
analysed and produced as in-session feedback to identify predictors of fluctuations in voices. Voice hearing
has been shown to vary depending on the individual’s
internal states (e.g. mood) and external stimuli (e.g.
social context) (see [41]). With EMA, contextual variables can be assessed alongside features of the voices
themselves, such as intensity/loudness, allowing for
the examination of within-person predictors of voice
fluctuations (e.g. [25]). Second, it is common for
psychological interventions to require clients to recall
the evolution of events, which can be challenging for
those with psychosis who tend to display cognitive
difficulties involving poor recall [42]. EMA shares
similarities to typical diary methods used in CBT for
this purpose, involving recording of information in
monitoring sheets outside of therapy to aid identification
of patterns requiring intervention and also to foster selfawareness through self-monitoring. Electronic delivery of reminders and recording of information via
EMA could be more convenient, increase likelihood
of completion and provide more accurate and sensitive information [43, 44]. Third, EMI has shown to
aid recall and promote the use of symptom selfmanagement strategies in psychosis [28, 45], aligning
with the primary aim of coping approaches to voices
being to improve the use of more effective coping
strategies in daily life.
To summarise, interventions which make use of specialised smartphone capabilities such as EMA/I have shown
promise in assisting with management of symptoms and
improving recovery, and previous research has found
EMA/I are feasible and acceptable to people diagnosed with
a psychotic disorder. A particular application is to facilitate
self-management of persisting and distressing voices, where
EMA/I may offer a means of augmenting the effects of
these treatments to promote more consistent and adaptive
coping. Given this, the main aim of the proposed study is
to investigate the application of EMA/I in a coping-focused
intervention for voices (Smartphone Assisted copingfocused interVention for Voices: SAVVy). This paper describes a pilot randomised controlled trial (RCT) with the
following objectives.
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Objectives

There are three main objectives in this trial. The first
objective is to explore whether the intervention is feasible to deliver and acceptable to participants. Feasibility
of smartphone-based EMA self-monitoring will be determined by the proportion of participants receiving the
intervention who complete at least 33% of the total
number of EMA surveys, allowing production of feedback in session. This cut-off was determined based on
recommendations from the EMA literature which suggest that participants should complete at least 33% of
the total number of EMA surveys to provide a sufficient
number of data points for an analysis that is both reliable and representative of a person’s daily experience
[46]. The feasibility of the smartphone-based EMI will
also be examined through the number of EMI reminders
viewed over the course of the intervention and session
attendance rates. Acceptability will be assessed by participant ratings of satisfactions with the intervention and
its perceived credibility prior to commencing. The second objective is to examine the feasibility of a full-scale
trial through recruitment and attrition rates. The third
objective is to provide a preliminary estimation of the
clinical impact of this intervention alongside treatmentas-usual (TAU) compared to TAU alone on (1) overall
severity of voices, (2) emotional and functional impact
of voices and (3) overall emotional distress. As a preliminary examination of possible processes of change in
these clinical outcomes, we will also examine changes
on measures of the participant’s awareness of factors
that influence voices day-to-day and experiences of coping, as these are the primary intervention targets which
may theoretically lead to a reduction in voice severity
and impact.

Methods/design
Design
The SAVVy trial is a pilot randomised, controlled, assessorblinded trial, with two parallel groups, using a 1:1 allocation
ratio. Each consenting participant will be randomised to
either SAVVy + TAU or TAU alone, following the informed
consent and baseline assessment session. TAU will involve
continuation of standard treatment provided by the
usual care team (usually consisting of medication and case
management without psychological treatment). Baseline
assessments will occur pre-randomisation (T0) and at a
standard period of approximately 8 weeks following randomisation (T1). All participants will be invited to
complete the outcome assessment regardless of whether
they complete the full course of intervention. Figure 1 displays the Consolidated Standards of Reporting Trials
(CONSORT) flow diagram of the study procedure. The
protocol was designed in accordance with the Standard
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Fig. 1 Consolidated Standards of Reporting Trials (CONSORT) diagram showing study design

Protocol Items: Recommendations for Interventional
Trials (SPIRIT) (Additional file 1) and Good Clinical
Practice guidelines.
Setting

This trial will be conducted at a specialist psychological
treatment and research clinic for people who experience
persisting and distressing voices based in Melbourne,
Australia [47]. The clinic receives referrals from across
Melbourne and surrounding areas and offers specialist
consultation and psychological interventions for auditory
hallucinations.
Participants

As this is a pilot RCT, power calculations based on effect
sizes are not appropriate to inform recruitment targets.
Rather, a sufficient sample size is needed for estimating
the standard deviation of the outcome measures to inform future power calculations, to determine recruitment and attrition rates, and to evaluate the feasibility

and acceptability of the intervention. There is variability
across the literature regarding sample size recommendations for pilot RCTs, ranging from 24 to 70 [48–51]. We
determined a sample size of 34 (split evenly between
groups) would be sufficient to meet the aims of this
study, which is within the recommended range and in
line with pilot trials of similar interventions (e.g. [28,
52–55]).
Participants meeting the following criteria will be eligible for the study: (1) over the age of 18 years; (2) sufficient conversational English for meaningful participation
in the study; (3) experiencing current and persisting
auditory verbal hallucinations defined by, over the week
preceding the baseline assessment, hearing a hallucinated voice or voices on at least four different occasions
and/or on at least one occasion and of at least an hour’s
duration; we determined this criterion would be the
minimum frequency in order to capture their occurrence
during the EMA monitoring period; (4) experiencing
distress due to the voices (score of 1 or more on item 8
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of the Psychotic Symptom Rating Scales-Auditory
Hallucinations (PSYRATS-AH [56])); (5) experiencing
voices for at least 6 months; and (6) comfortable using a
smartphone or willing to learn. Exclusion criteria are as
follows: (1) unable to provide informed consent; (2) intellectual disability as assessed by the Wechsler Test of
Adult Reading (WTAR [57]) estimated IQ < 70]; (3)
voices occur solely in the context of substance or alcohol
use; (4) initiation of a new antipsychotic medication
within the previous 8 weeks; (5) too distressed or
agitated to take part in the study assessed by clinician
observation during screening or baseline assessment; (6)
current risk of harm to self or others that requires active
crisis management.
Recruitment and enrolment

Recruitment will take place at the Voices Clinic via direct
referrals to the study from relevant mental health services,
and wider advertising. All clients from the Voices Clinic
likely to meet inclusion criteria for the study will be
informed of the trial following their initial consultation appointment, alongside other treatment options.
Clients interested in taking part in the trial will then
be contacted by a member of the research team independent from their clinical care who will explain the
study in more detail and formally screen over the phone
for eligibility. Potentially eligible and interested candidates will then be sent participant information consent
forms and allowed at least 48 h to consider their participation. Those interested in participating will then be
contacted to book a time for the first assessment session,
during which eligibility is confirmed. Persons who participate in the trial continue their routine treatment
whilst participating in the trial and are able to receive
other psychological therapies at the Voices Clinic following the outcome assessment (or withdrawal from the
trial), irrespective of condition.
Advertising will also take place at relevant mental
health organisations and institutions, and online. Potential participants and mental health professionals will
therefore be able to contact the researchers directly if
they or a client is interested in participating in the trial.
Further, individuals who have previously taken part in
research projects at the Voices Clinic and have consented to be contacted about new research opportunities
will be offered to take part.
Participants are reimbursed for time attending the two
assessment sessions and loaned a smartphone with data
allowance for the duration of the trial if they are not able
to use their own.
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groups using minimisation procedure, conducted by an experienced researcher independent of the research team
using QMinim online software [58]. Randomisation using
minimisation will be used as it allows for better balance of
patient characteristics across groups, particularly in trials
with small sample sizes [59]. In this trial, minimisation will
balance whether voices are experienced as non-continuous
or continuous (PSYRATS-AH item 1 score ≤ 3 versus 4),
because this covariate is predicted to have an effect on
treatment response and should therefore be balanced across
groups. Allocation will occur within 2 days of the baseline
assessment. Participants will then be contacted to alert
them to their allocation, with those allocated to the treatment group commencing therapy within 2 weeks of the
baseline assessment and those allocated to the control
group confirming a date for the outcome assessment.
All outcome assessments will be conducted by a researcher blind to treatment allocation throughout the
study. It is not possible to blind participants to their allocation due to the nature of the trial design. Following
allocation to the treatment or control arm, and prior to
the outcome assessment, participants will be asked not
to reveal their group allocation to the researcher conducting the outcome assessment. Outside of the assessments, researchers conducting the outcome assessments
are shielded from discussion of participants, and assessments are conducted on different days to the therapy
sessions. In the event of an unblinding during the assessment, this will be recorded and addressed by repeating
the clinical interview as soon as possible by another
blind assessor. Success of blinding will be assessed by
asking the assessor to guess which condition the participant was allocated to and indicate their confidence. The
PI (NT) is not blinded and responds to any clinical and
research issues during the trial that require knowledge
of a participant’s condition.
Materials

See Table 1 for the SPIRIT schedule of measures used in
this study. The primary outcomes will focus on feasibility and acceptability of the intervention and trial methodology, with secondary outcomes evaluating clinical
measures. Trained raters will be supervised throughout
the study to ensure reliability and validity of the clinical
interviews.
Demographic variables will include gender, employment,
education, country of birth and ethnicity, in addition to
medication doses and receipt of other treatments during
enrolment. The following measures will also be used to describe the sample.

Allocation and blinding

Diagnosis

Participants confirmed to be eligible following the baseline
assessment will then be subject to random allocation to

Two structured clinical interviews will be used to ascertain potential current diagnoses: the Mini-International
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Table 1 SPIRIT schedule of enrolment, interventions and
assessments
Timepoint

Enrolment

Intervention

Close-out

T0

0–8 weeks

T1

Enrolment
Eligibility screen

X

Informed consent

X

Allocation

X

Interventions
SAVVy + TAU

X

TAU

X

symptoms may benefit less from psychological interventions
for voices [12]. The SANS is a semi-structured clinical interview which assesses negative symptoms of psychosis across
five domains: affective flattening or blunting, alogia,
avolution-apathy, anhedonia-asociality, attention. Each of the
five symptoms are rated from 0 (absent) to 5 (severe) based
on responses to interview questions and observations made
by the assessor, with a total score derived from summing all
item scores. Higher scores indicate a greater severity of negative symptoms. The SANS is a very commonly used tool in
research for this purpose and has demonstrated good reliability and validity [63, 64].

Assessments
PSYRATS-AH

X

X

SEPS Negative Impact

X

X

DASS-21

X

X

4-item coping with voices

X

X

Internet use and familiarity

A seven-item questionnaire will be used to describe the
sample in terms of use and comfort with smartphones
and the internet in general. An example item is “How
confident are you in using applications (“apps”) on a
mobile phone?” rated on a 7-point scale from 1 (not at
all confident) to 7 (very confident).

Receipt of other treatments

X

X

Medications and dosages

X

X

M.I.N.I. and SCID-5 BPD

X

SANS

X

Feasibility

WTAR

X

Internet use and familiarity
questionnaire

X

CEQ

X

Demographics

X

Assessment of feasibility will focus on the following:
completion rates of the EMA surveys (completers defined as having completed over 33% of the total number
of EMA surveys); the proportion of participants for
whom it was possible to produce EMA-based feedback
summaries; the number of EMI reminders viewed; recruitment rate (number of participants referred and screened,
and proportion of eligible participants consenting to participate) and attrition (proportion of those completing the
outcome assessment, and all four sessions of the therapy if
allocated to the treatment group); fidelity to the intervention protocol (proportion of therapy checklist items endorsed by therapists as completed).

WAI-SR

X

Satisfaction questionnaire

X

Neuropsychiatric Interview (M.I.N.I. 7.0 [60]) for DSM-5
mental disorders and the Structured Clinical Interview for
DSM-5 (SCID-5 [61]) Borderline Personality Disorder
(BPD) section only. The prevalence of voice hearing is
more common in BPD compared to other personality disorders [62]; therefore, screening beyond BPD was considered unjustified given the added length of time this would
necessitate.
Cognitive ability

The Wechsler Test of Adult Reading (WTAR [57]) will be
used to estimate premorbid intellectual ability. WTAR
raw scores are standardised based on age and then converted to the predicted WAIS-III IQ.
Negative symptoms

The Scale for the Assessment of Negative Symptoms (SANS
[63]) will be used to measure the severity of negative symptoms of psychosis at baseline. This measure has been included as participants with greater levels of negative

Acceptability outcomes

Acceptability will be measured using a specifically designed, 14-item satisfaction questionnaire. All except two
items are statements rated on a 5-point Likert scale from
1 (strongly disagree) to 5 (strongly agree). Example items
include “The coping strategy reminders were useful to
help me cope with my voices” and “It was useful to discuss
the smartphone feedback in therapy”. The item “I would
recommend this intervention to other people with voice
hearing experiences” will be the primary indicator of intervention acceptability. Open-ended questions will be included to allow participants to provide feedback according
to their own subjective experience. In addition, a sample
of approximately 12 participants who complete the intervention will be invited to participate in a qualitative interview, which will be reported upon separately to the main
RCT. This interview will focus on examining participants’
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experiences of different aspects of the intervention and as
a whole.
The Credibility/Expectancy Questionnaire (CEQ [65])
will be used to measure a participant’s expectations of the
likely success of the intervention and its perceived credibility prior to commencing. This measure is included based
on research emphasising participants’ perceptions of
the acceptability of the intervention prior to participating are a core element of acceptability and should
be evaluated at the feasibility and pilot phases of new
interventions [66]. The scale contains six items in
total, three referring to the credibility of the intervention (factor 1) and three referring to expectations
(factor 2). The CEQ uses two rating scales, one from
1 (not at all) to 9 (very much) and another from 0%
(not at all) to 100% (very much), with higher total
scores indicating a greater expectation of positive effects of the intervention and its perceived credibility.
The questionnaire has shown good reliability and validity [65]. The questionnaire will be administered immediately following informed consent procedures
during the baseline assessment when the participant
will be familiar with the details of the intervention.
The Working Alliance Inventory – Short Revised
(WAI-SR [67]) will also be administered to participants
in the intervention arm at the end of the final session to
provide data on the therapeutic alliance with the therapist. This is a widely used measure of therapeutic alliance
between client and practitioner, which corresponds to
the extent to which the participant perceives successful
alignment on the goals and tasks of therapy, and the
accompanying therapeutic bond. The scale contains 12
items covering subscales of goals, tasks and bond
between client and therapist, scored on a 5-point
scale from 1(seldom) to 5(always), with some reverserated items.
Clinical outcomes

The following clinical measures will be evaluated as secondary outcomes in this trial to provide a preliminary
estimate of efficacy. All measures will request ratings
relevant to the past week.

Page 7 of 13

Negative impact of voices

The Subjective Experiences of Psychosis Scale –
Negative Impact Subscale (SEPS [69]) will be used to
evaluate the negative emotional and functional impact of the voices on the person. The SEPS is a 45item self-report scale consisting of three subscales
assessing experiences of psychosis. In this case, participants will be asked to select “voices” as the
psychotic experience they are rating. The total score
of subscale 1 “negative impacts of experiences” (29
items) will be used in the current study. Items are
rated on a 5-point scale from 1 (not at all) to 5
(very much), with scores summed to produce an
overall score, with higher scores representing a
greater negative impact of the voices on the person.
The SEPS has demonstrated good to excellent reliability and validity [69].
Emotional distress

The Depression, Anxiety and Stress Scale-21 (DASS-21
[70]) scale is a commonly used measure of depression,
anxiety and stress. Each of the 21 items is rated on a
4-point scale from 0 (did not apply to me at all) to 3
(applied to me very much, or most of the time). Subscale scores are totalled and then doubled to yield an
overall score, with higher scores indicating a greater
level of overall emotional distress. The scale has demonstrated good reliability and validity in clinical samples [71].
Process measures

Although the sample size and design preclude mediation
analysis, we are including several possible process measures in this trial to evaluate their sensitivity to change.
These include two single items using a 0–100-mm visual
analogue scale (VAS) measuring confidence in coping
with the voices and awareness of factors influencing
their fluctuations, and two multiple choice items measuring the range of helpful coping strategies and the
consistency of their use. These items reflect the primary
intervention aims which may theoretically account for
reductions in voice severity and impact.

Overall severity of voices

The PSYRATS-AH [56] total score will be the primary clinical outcome measure for this trial, reflecting changes in voice phenomenology, severity and
impact. The measure is a structured interview examining 11 dimensions of auditory hallucinations, each
rated on a 5-point ordinal scale with total scores
summed, with higher scores representing greater
overall severity of voice hearing experiences. The
scale has demonstrated good reliability and validity
with sensitivity to change [56, 68].

 “How confident are you in your ability to cope with

the voice/s day to day?”, VAS anchored 0 mm (not
at all confident) to 100 mm (very confident)
 “I am aware of things which make the voice/s more
or less intense”, VAS anchored 0 mm (not at all) to
100 mm (very much)
 “Over the past week, how often have you used
coping strategies for the voice/s?”, multiple choice: 1
(never when I heard voice/s); 2 (a few of the times I
heard voice/s); 3 (about half of the times I heard
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voice/s); 4 (most times I heard voice/s); 5 (every time
I heard voice/s)
 “How many helpful coping strategies do you have
to manage the voice/s?”, multiple choice: 1 (I
don’t have any helpful coping strategies for the
voice/s); 2 (I have one or two helpful coping
strategies for the voice/s); 3 (I have a few different
helpful coping strategies for the voice/s); 4 (I have
several helpful coping strategies for the voice/s); 5
(I have a lot of helpful coping strategies for the
voice/s)

Planned intervention

Participants allocated to the therapy group will receive four face-to-face sessions of approximately 1 h
in length, over the 8-week period between baseline
and outcome assessments. Sessions are spaced approximately 1–2 weeks apart. In addition, these participants will use a smartphone app between sessions
(described below), either their own or one provided
to them for the duration of the trial. A breakdown
of the intervention details and sequence are provided in
Fig. 2, both within and between sessions. The intervention
is manualised and will be delivered by the trial coordinator
(IB), a trainee psychologist undertaking doctoral studies in

Fig. 2 Intervention overview
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clinical psychology, with regular supervision by the PI
(NT).
This intervention has been informed by the framework of coping strategy enhancement (CSE [30, 72]
and literature on antecedents and coping with voices
(e.g. [41, 73–77]). CSE has recently been applied in a
brief format targeting distressing voices specifically,
supporting feasibility, acceptability and preliminary
evidence for improved clinical outcomes [37]. A panel
of four individuals with lived experience of voice
hearing based in Sussex, UK, were also consulted in
the early stages of this research to provide feedback
on the design of the intervention and trial, including
the wording and schedule of EMA/I surveys.
As an initial phase of the intervention across the
first and second sessions, functional analysis will be
used to formulate patterns in voice activity, focusing
on identifying the antecedents and responses which
may give insight into how voices are being maintained. Building from this understanding, the remainder of the intervention will focus on identifying and
implementing alternative responses to the voices and
their antecedents which may disrupt problematic maintenance cycles associated voice activity and related
distress. The therapy can therefore be conceptualised as
having two sequential stages: the first involving information
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gathering and building understanding of daily patterns in
voices through functional analysis, and the second involving identification and implementation of individualised
coping responses to voices based on the functional analysis.
Across these phases, EMA/I will be used to enhance the
core aims of the intervention.
Stage 1: functional analysis and ecological momentary
assessment

Following the first session, participants will complete
a 6-day EMA monitoring period during which they
complete 10 EMA surveys per day, occurring at semirandom intervals within an individualised 12-h waking
period. Each EMA survey will be identical and
contain 39 items measuring common antecedents and
responses to voices, in addition to voice intensity,
distress and impact. A full list of these items and instructions is provided in Additional file 2. The development of the EMA schedule and items involved
several iterative stages, including comprehensive literature reviews, consultations with expert clinicians,
researchers and lived experience consultants, piloting
by researchers, and a small pilot of the intervention
with three participants to refine protocols and
confirm acceptability of the EMA/I procedure. The
purpose of this EMA monitoring period is to provide
data which can be analysed to identify potential
predictors of voice intensity. In line with recommendations in the literature, at least 33% of the total
number of EMA surveys will need to have been completed by the participant in order for analysis of feedback to be conducted [46]. Analysis of the EMA data
(produced for the purpose of feedback) will include
within-person summary statistics and exploratory
multiple regressions conducted on Stata Statistical
Software [78], allowing identification of items which
predict the intensity of voices. Variables with a standardised beta co-efficient of greater than 0.3 were
considered to justify the provision of feedback.
If possible, a feedback sheet will be provided to participants in the second session which will contain the following information: (a) the number of survey responses
entered during the monitoring period; (b) average voice
intensity and distress scores over the monitoring period;
(c) situations, triggers and responses which predicted increased or decreased voice intensity according to multiple regression analysis; and (d) a list of the specific
responses to voices reported over the monitoring period
and their average reported helpfulness. This feedback
will be framed as a guide due to potential limitations in
capturing sufficient voice hearing occasions to detect
predictors and to avoid inferring causation from correlation data. The feedback will be discussed in the session
alongside patterns noticed by the participant during the
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EMA monitoring period, with the aim of building a
functional analysis of voice activity.
Stage 2: identification and implementation of coping
strategies and ecological momentary intervention

Based on the functional analysis conducted across sessions 1 and 2, the therapist and participant will work
collaboratively to identify potential coping strategies
which may assist the person to cope with their voices
and potentially modify patterns in voice activity. Towards the end of the second session, coping strategies
will then be chosen by the participant and then coded
into the app as personalised coping statements (e.g. “Listen to some relaxing music”). Then, for 10 days following the second session, participants will be sent EMI
prompts via the smartphone app of their personalised
coping statements. These reminders will occur five times
per day, presented semi-randomly within their waking
hours. Participants will also be able to view them on demand by pressing a button within the app. In addition,
participants will complete a short survey each evening
asking them about their experiences using the app, the
helpfulness of their coping strategies and potential barriers to coping. The latter information is then summarised as feedback and provided to the participant in
the following session if possible, with the aim of tracking
progress. Based on this discussion, there will be an option to create new coping statements following session 3
or keep the same for a second, identical EMI period.
The fourth session will similarly involve reviewing progress and discussing feedback from the app if available,
ending with a discussion of how to maintain gains following the end of the intervention.
Fidelity to the intervention protocol will be supported
through (a) use of an intervention manual clearly detailing the protocol for each session and procedures between sessions; (b) provision of a participant guide for
use during the session which can be used to structure
the content and record information; (c) regular supervision of the therapist by the PI, who has expertise in both
interventions for voices and the use of digital interventions; and (d) completion of a fidelity checklist following
each session by the therapist to record key components
of the session.
Smartphone application

The movisensXS [79] app will be used to facilitate
EMA/I in the current study. This app connects with a
Web-based platform that allows researchers to program
simple and secure EMA/I surveys or prompts that can
be individualised for each participant, and download
data remotely. The app is downloaded onto the smartphone at the end of the first session, with a schedule of
EMA surveys pre-programmed to commence on the
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following day. At the end of each subsequent session,
the app is updated (via the Web-based platform) with
the participant’s coping strategy reminders, which commence the following day. Use of this survey format was
tested by three individuals with persisting voices prior,
providing a basis for evaluating the procedures and refining the EMA/I content and design prior to the commencement of the study. Piloting of the movisensXS app
was also conducted by the researchers over 7 days to ensure it is reliable for the study purposes.
Planned analysis

Feasibility of the intervention will be reported as
descriptive statistics, focusing on the proportion of
participants completing at least 33% of the total number of EMA surveys, the proportion of those in which
feedback summaries were able to be produced, and
the proportion of EMI reminders viewed. Acceptability will be summarised as means and standard deviations of responses to each item within the satisfaction
questionnaire, the proportion of participants giving
favourable responses, and representative samples of
feedback from open-ended questions. The mean and
standard deviation of total scores of the CEQ will
also be reported. Feasibility of the trial will be reported descriptively and in figures of referral, screening, consent and attrition, as well as the proportion
of fidelity checklist items endorsed as completed.
Clinical outcomes will be analysed on an intention-totreat basis using all available data, adopting statistical
approaches to managing missing data if appropriate
to the dataset. Results will be summarised as means
and/or medians (as appropriate), standard deviations
and ranges of all outcome and process measures at
T0 and T1 for both groups. Analysis of covariance
will be used to estimate T1 between-group differences
on all outcome and process measures, controlling for
baseline scores. Presentation of the analysis will focus
on point estimates and associated 95% confidence intervals rather than statistical significance (p values).
Standardised effect sizes will be derived using Cohen’s
d. Secondary analyses will include per-protocol analyses (including only participants who attended at
least 50% of therapy sessions) and analyses controlling
for baseline moderator variables.
Data monitoring and management
Assessment and therapy data

Training on the administration and scoring of assessments will be provided to all researchers conducting assessments, as well as relevant ethics procedures and
protocols for managing and storing data. Regular supervision will also be provided with a continual focus on assessments and data management. Data collected during
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assessments will be recorded on paper case report forms
(CRFs) and securely stored. Data will be extracted to a
secure data file by a researcher blind to participant
group allocation. For each stage of data cleaning and
analysis that is performed, a separate time-stamped
computer file will be created and saved within an organised file system. Research data held electronically will
be backed up regularly and stored on secure networks.
To aid data quality, checks will include examination of
recorded data for out-of-range values and examination
of a random sample of CRFs by a second researcher to
identify potential data entry errors. Files containing
treatment information will be kept in a separate location
to the assessment files to prevent unblinding and will be
extracted to separate electronic data files not accessible
to blinded researchers. A formal data monitoring committee is not required by local ethics guidelines for a
trial of this type, and no interim analysis is anticipated.
Smartphone app data

The movisensXS [79] smartphone app used in the
current study is an existing research and clinical tool.
The app has been used extensively in EMA research and
has been designed to be fully compliant with relevant
Australian data protection and health records legislation.
No personal identifying information is ever collected
within the app. Surveys completed within the app
throughout the duration of the treatment are sent via
encrypted transfer to a secure online server accessible
only by the research team using a secure, registered,
password-protected account. The login details will only
be known to members of the research team. Data is
downloaded and saved in a re-identifiable Excel spreadsheet format, which is then password protected and
stored securely.
Research governance and ethics

The trial is administered by Swinburne University of
Technology. This study has been approved by Alfred
Hospital Ethics Committee (project 440/16) and Swinburne
University Human Research Ethics Committee (project
2016/285). It is conducted in accordance with the Declaration of Helsinki, Good Clinical Practice guidelines and the
Australian National Statement on Ethical Conduct in
Human Research [80]. Researchers obtain full informed
consent from all participants prior to completing the baseline assessment. A copy of the consent form can be
requested by contacting the corresponding author. There
are no restrictions on reporting findings of this trial, which
will be published in full in the peer-reviewed literature.
Major protocol amendments will be submitted to ethics
committees and detailed in the trial registry and trial
protocol if necessary.
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Serious adverse events

Serious adverse events will be monitored and recorded for all enrolled participants throughout the
running of the trial. In line with the National Statement on Ethical Conduct in Human Research [80], in
the context of this trial, serious adverse events include events that lead to participant death, or that
are life-threatening, require inpatient hospitalisation,
or result in persistent or significant disability/incapacity. Any such events will be recorded and reviewed
with the PI to determine the likelihood of any relationship to the intervention, with action taken as
appropriate and notification to the approving Ethics
Committees.

Discussion
The use of digital technology for promoting mental
health self-management is becoming a prominent area
of research. Smartphone-based ecological momentary
assessment and intervention (EMA/I [18, 24]) are particularly promising given their ability to provide momentary assessment of relevant clinical processes and
promote adaptive responses to symptoms in daily life.
Few research trials have investigated the clinical utility
of EMA/I in the form of specialised smartphone apps or
mobile devices; however, the existing literature highlights the promise of this technology for promoting selfmanagement of mental health [18–21, 81].
In the context of those with distressing voice hearing
experiences, the use of smartphone-based EMA/I may
build on existing therapeutic approaches to improving
coping with voices. EMA/I may provide important linkages between traditional face-to-face therapy and daily
life not only to establish more consistent application of
coping strategies discussed in sessions, but also to capture important information often lost in the complexity
of daily life. The proposed study is an investigation of
such capabilities through evaluation of the feasibility, acceptability and preliminary clinical outcomes of a novel
intervention involving smartphone-based EMA/I to improve coping with distressing voices.
There are currently strikingly few empirical evaluations of smartphone apps for mental health [4]. This is
problematic given the number of apps readily available
for use by consumers, without sufficient understanding
of their potentially harmful effects. From another angle,
it is critical to understand how these technologies should
be designed to maximise their benefits and use across
different contexts. The current study aims to evaluate
EMA/I as specific smartphone technologies for promoting adaptation to distressing psychotic experiences. The
focus on voice hearing experiences was chosen given the
logical mapping of EMA/I onto existing therapeutic approaches to coping with voices; however, we hope these
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findings will provide insights into the use of EMA/I in
clinical practice with broader clinical implications.
Trial status

The trial commenced recruitment with the first participant allocated in March 2017. It is anticipated that the
trial will cease recruitment in early to mid-2018.
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Abbreviations
Apps: mobile phone software applications; CEQ: Credibility/Expectancy
Questionnaire; CONSORT: Consolidated Standards of Reporting Trials;
CRF: case report form; CSE: Coping strategy enhancement; DASS21: Depression, Anxiety and Stress Scale-21; EMA: Ecological momentary
assessment; EMI: Ecological momentary intervention; M.I.N.I.: MiniInternational Neuropsychiatric Interview; PI: Principle investigator; PSYRATSAH: Psychotic Symptom Rating Scale-Auditory Hallucinations;
RCT: randomised controlled trial; SANS: Scale for the Assessment of Negative
Symptoms; SAVVy: Smartphone Assisted coping-focused interVention for
Voices; SCID-5: Structured Clinical Interview for DSM-5; SEPS: Subjective
Experiences of Psychosis Scale; SPIRIT: Standard Protocol Items:
Recommendations for Interventional Trials; TAU: Treatment-as-usual;
VAS: Visual analogue scale; WAIS-III IQ: Wechsler Adult Intelligence Scale Third Edition intelligence quotient; WAI-SR: Working Alliance Inventory –
Short Revised; WTAR: Wechsler Test of Adult Reading
Acknowledgements
The authors wish to thank the participants involved in the initial testing that
informed the design of this intervention, as well as the individuals who
provided feedback on the protocol and support for the project, including Dr
Clio Berry, Dr Wei Lin Toh, Dr Rachel Brand, members of lived experience
advisory groups which provided input and context to this study, and
members of the Psychosis Experience, Recovery and Intervention Lab
(PERISCOPE).
Funding
This research was supported by the Australian Government Research
Training Program Scholarship and the Barbara Dicker Brain Sciences
Foundation Grant Scheme.
Availability of data and materials
The datasets generated and/or analysed during the current study are
available from the corresponding author on reasonable request.
Authors’ contributions
All authors contributed to the design of the intervention and trial. IHB, SFS
and NT conceptualised the intervention. IHB led the design of the
intervention and protocol, with contributions from SFS, MH, SLR, MHL, JF
and NT, and wrote the first draft of this manuscript. SFS, MH, SLR, MHL, JF
and NT made editorial contributions to the manuscript. All authors read and
approved the final manuscript.
Ethics approval and consent to participate
This study has been approved by Alfred Hospital Ethics Committee (project
440/16) and Swinburne University Human Research Ethics Committee
(project 2016/285). It is conducted in accordance with the Declaration of
Helsinki, Good Clinical Practice guidelines and the Australian National
Statement on Ethical Conduct in Human Research [81]. Researchers obtain
full informed consent from all participants prior to completing the baseline
assessment. A copy of the consent form can be requested by contacting the
corresponding author.

Bell et al. Trials (2018) 19:262

Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Centre for Mental Health, Swinburne University of Technology, Hawthorn,
Australia. 2Monash Alfred Psychiatry Research Centre, Melbourne, Australia.
3
Sussex Partnership NHS Foundation Trust, Worthing, UK. 4School of
Psychology, University of Sussex, Brighton, UK. 5Department of Psychiatry, St.
Vincent’s Hospital, Melbourne, Australia. 6Department of Psychology and
Counselling, La Trobe University, Melbourne, Australia. 7NorthWestern Mental
Health, Melbourne Health, Melbourne, Australia.
Received: 18 January 2018 Accepted: 13 March 2018

References
1. Lal S, Adair CE. E-mental health: a rapid review of the literature. Psychiatr
Serv. 2014;65:24–32.
2. Leamy M, Bird V, Le Boutillier C, Williams J, Slade M. Conceptual framework
for personal recovery in mental health: systematic review and narrative
synthesis. Brit J Psychiat. 2011;199:445–52.
3. Drake RE, Whitley R. Recovery and severe mental illness: description and
analysis. Can J Psychiatr. 2014;59:236.
4. Donker T, Petrie K, Proudfoot J, Clarke J, Birch M, Christensen H. Smartphones
for smarter delivery of mental health programs: a systematic review. J Med
Internet Res. 2013;15
5. Bakker D, Kazantzis N, Rickwood D, Rickard N. Mental health smartphone
apps: review and evidence-based recommendations for future
developments. JMIR Ment Health. 2016;3
6. Treisman GJ, Jayaram G, Margolis RL, Pearlson GD, Schmidt CW, Mihelish GL,
Kennedy A, Howson A, Rasulnia M, Misiuta IE. Perspectives on the use of
eHealth in the management of patients with schizophrenia. J Nerv Ment
Dis. 2016;204:620.
7. Álvarez-Jiménez M, Gleeson J, Bendall S, Lederman R, Wadley G, Killackey E,
McGorry P. Internet-based interventions for psychosis: a sneak-peek into the
future. Psychiatr Clin North Am. 2012;35:735–47.
8. Ben-Zeev D. Mobile technologies in the study, assessment, and treatment
of schizophrenia. Schiz Bull. 2012;38(3):384–5.
9. Firth J, Torous J. Smartphone apps for schizophrenia: a systematic review.
JMIR mHealth uHealth. 2015;e102:3.
10. Larøi F, Sommer IE, Blom JD, Fernyhough C, Hugdahl K, Johns LC,
McCarthy-Jones S, Preti A, Raballo A, Slotema CW. The characteristic features
of auditory verbal hallucinations in clinical and nonclinical groups: state-ofthe-art overview and future directions. Schiz Bull. 2012;38:724–33.
11. de Leede-Smith S, Barkus E. A comprehensive review of auditory verbal
hallucinations: lifetime prevalence, correlates and mechanisms in healthy
and clinical individuals. Front Hum Neurosci. 2013;7:1–25.
12. Thomas N, Hayward M, Peters E, van der Gaag M, Bentall R, Jenner J, Strauss
C, Sommer I, Johns L, Varese F. Psychological therapies for auditory
hallucinations (voices): current status and key directions for future research.
Schiz Bull. 2014;40:S202–12.
13. Firth J, Cotter J, Torous J, Bucci S, Firth JA, Yung AR. Mobile phone
ownership and endorsement of “mHealth” among people with psychosis: a
meta-analysis of cross-sectional studies. Schiz Bull. 2015;42:448–55.
14. Miller BJ, Stewart A, Schrimsher J, Peeples D, Buckley PF. How connected
are people with schizophrenia? Cell phone, computer, email, and social
media use. Psychiatry Res. 2015;225:458–63.
15. Gay K, Torous J, Joseph A, Pandya A, Duckworth K. Digital technology use
among individuals with schizophrenia: results of an online survey. JMIR
Ment Health. 2016;3:1–24.
16. Berry N, Lobban F, Emsley R, Bucci S. Acceptability of interventions
delivered online and through mobile phones for people who experience
severe mental health problems: a systematic review. J Med Internet Res.
2016;18:1–50.

Page 12 of 13

17. Alvarez-Jimenez M, Alcazar-Corcoles M, Gonzalez-Blanch C, Bendall S,
McGorry P, Gleeson J. Online, social media and mobile technologies for
psychosis treatment: a systematic review on novel user-led interventions.
Schizophr Res. 2014;156:96–106.
18. Heron K, Smyth J. Ecological momentary interventions: incorporating
mobile technology into psychosocial and health behaviour treatments. Br J
Health Psychol. 2010;15:1–39.
19. Gee BL, Griffiths KM, Gulliver A. Effectiveness of mobile technologies
delivering Ecological Momentary Interventions for stress and anxiety: a
systematic review. J Am Med Inform Assoc. 2016;23:221–9.
20. Myin-Germeys I, Klippel A, Steinhart H, Reininghaus U. Ecological
momentary interventions in psychiatry. Curr Opin Psychiatr. 2016;29:258–63.
21. Bell IH, Lim MH, Rossell SL, Thomas N. Ecological momentary assessment
and intervention in the treatment of psychotic disorders: a systematic
review. Psychiatr Serv. 2017;68(11):1172–81.
22. Schueller SM, Aguilera A, Mohr DC. Ecological momentary interventions for
depression and anxiety. Depress Anxiety. 2017;34:540–5.
23. Versluis A, Verkuil B, Spinhoven P, van der Ploeg MM, Brosschot JF.
Changing mental health and positive psychological well-being using
ecological momentary interventions: a systematic review and meta-analysis.
J Med Internet Res. 2016;18
24. Shiffman S, Stone A, Hufford M. Ecological momentary assessment. Annu
Rev Clin Psychol. 2008;4:1–32.
25. Oorschot M, Lataster T, Thewissen V, Wichers M, Myin-Germeys I. Mobile
assessment in schizophrenia: a data-driven momentary approach. Schiz Bull.
2012;38:405–13.
26. Granholm E, Loh C, Swendsen J. Feasibility and validity of computerized
ecological momentary assessment in schizophrenia. Schiz Bull. 2008;34:507–14.
27. Palmier-Claus JE, Ainsworth J, Machin M, Barrowclough C, Dunn G, Barkus E,
Rogers A, Wykes T, Kapur S, Buchan I. The feasibility and validity of
ambulatory self-report of psychotic symptoms using a smartphone software
application. BMC Psychiatry. 2012;12:172.
28. Ben-Zeev D, Brenner CJ, Begale M, Duffecy J, Mohr DC, Mueser KT.
Feasibility, acceptability, and preliminary efficacy of a smartphone
intervention for schizophrenia. Schiz Bull. 2014;40(6):1244–53.
29. Granholm E, Ben-Zeev D, Link PC, Bradshaw KR, Holden JL. Mobile
Assessment and Treatment for Schizophrenia (MATS): a pilot trial of an
interactive text-messaging intervention for medication adherence,
socialization, and auditory hallucinations. Schizophr Bull. 2012;38:414–25.
30. Tarrier N, Harwood S, Yusopoff L, Beckett R, Baker A. Coping strategy
enhancement (CSE): a method of treating residual schizophrenic symptoms.
Behav Psychother. 1990;18:283–93.
31. Fowler D, Garety P, Kuipers E. Cognitive behaviour therapy for psychosis:
theory and practice. Chichester: John Wiley & Sons; 1995.
32. Tarrier N, Beckett R, Harwood S, Baker A, Yusupoff L, Ugarteburu I. A trial of
two cognitive-behavioural methods of treating drug-resistant residual
psychotic symptoms in schizophrenic patients: I. Outcome. The Brit J
Psychiat. 1993;162:524–32.
33. Tarrier N, Sharpe L, Beckett R, Harwood S, Baker A, Yusopoff L. A trial of
two cognitive behavioural methods of treating drug-resistant residual
psychotic symptoms in schizophrenic patients. II. Treatment-specific
changes in coping and problem-solving skills. Soc Psychiatry Psychiatr
Epidemiol. 1993;28:5–10.
34. Tarrier N. Management and modification of residual positive psychotic
symptoms. In: Birchwood MJ, Tarrier N, editors. Innovations in the
psychological management of schizophrenia: assessment, treatment and
services. Chichester: Wiley Series in Clinical Psychology; 1992. p. 147–69.
35. Tarrier N, Yusupoff L, Kinney C, McCarthy E, Gledhill A, Haddock G, Morris J.
Randomised controlled trial of intensive cognitive behaviour therapy for
patients with chronic schizophrenia. BMJ. 1998;317:303–7.
36. Yusupoff L, Tarrier N. Coping strategy enhancement for persistent
hallucinations and delusions. In: Haddock G, Slade PD, editors. Cognitivebehavioural interventions with psychotic disorders. London: Routledge;
1995. p. 86–102.
37. Hayward M, Jones A, Berry C, Strauss C. Brief coping strategy enhancement
for distressing voices: an evaluation in routine clinical practice. Behav Cogn
Psychother. 2017:1–1.
38. Ben-Zeev D, McHugo G, Xie H, Dobbins K, Young M. Comparing
retrospective reports to real-time/real-place mobile assessments in
individuals with schizophrenia and a nonclinical comparison group. Schiz
Bull. 2012;38:396–404.

Bell et al. Trials (2018) 19:262

39. Brenner C, Ben-Zeev D. Affective forecasting in schizophrenia: comparing
predictions to real-time Ecological Momentary Assessment (EMA) ratings.
Psychiatr Rehabil J. 2014;37:316.
40. Palmier-Claus JE, Ainsworth J, Machin M, Barrowclough C, Dunn G, Barkus E.
The feasibility and validity of ambulatory self-report of psychotic symptoms
using a smartphone software application. BMC Psychiat. 2012;12:1–10.
41. Slade P, Bentall R: Sensory deception: a scientific analysis of hallucination.
Baltimore: Johns Hopkins University Press; 1988.
42. Aleman A, Hijman R, de Haan EH, Kahn RS. Memory impairment in
schizophrenia: a meta-analysis. Am J Psychiatry. 1999;156:1358–66.
43. Ebner-Priemer UW, Trull TJ. Ambulatory assessment: an innovative and
promising approach for clinical psychology. Eur Psychol. 2009;14:109–19.
44. Trull T, Ebner-Priemer U. Using experience sampling methods/ecological
momentary assessment (ESM/EMA) in clinical assessment and clinical
research: introduction to the special section. Psychol Assess. 2009;21:457–62.
45. Granholm E, Ben-Zeev D, Link PC, Bradshaw KR, Holden JL. Mobile Assessment
and Treatment for Schizophrenia (MATS): a pilot trial of an interactive textmessaging intervention for medication adherence, socialization, and auditory
hallucinations. Schiz Bull. 2011;38(3):414–25.
46. Palmier-Claus J, Myin-Germeys I, Barkus E, Bentley L, Udachina A, Delespaul P,
Lewis SW, Dunn G. Experience sampling research in individuals with mental
illness: reflections and guidance. Acta Psychiatr Scand. 2011;123:12–20.
47. Thomas N, Rossell S, Farhall J, Shawyer F, Castle D. Cognitive behavioural
therapy for auditory hallucinations: effectiveness and predictors of outcome
in a specialist clinic. Behav Cogn Psychother. 2011;39:129–38.
48. Julious SA: Sample size of 12 per group rule of thumb for a pilot study.
Pharm Stat 2005;4: 287-291.
49. Sim J, Lewis M. The size of a pilot study for a clinical trial should be
calculated in relation to considerations of precision and efficiency. J Clin
Epidemiol. 2012;65:301–8.
50. Teare MD, Dimairo M, Shephard N, Hayman A, Whitehead A, Walters SJ.
Sample size requirements to estimate key design parameters from external
pilot randomised controlled trials: a simulation study. Trials. 2014;15:1.
51. Lancaster GA, Dodd S, Williamson PR. Design and analysis of pilot studies:
recommendations for good practice. J Eval Clin Pract. 2004;10
52. Bucci S, Barrowclough C, Ainsworth J, Morris R, Berry K, Machin M, Emsley R,
Lewis S, Edge D, Buchan I, Haddock G. Using mobile technology to deliver a
cognitive behaviour therapy-informed intervention in early psychosis (Actissist):
study protocol for a randomised controlled trial. Trials. 2015;16:404.
53. Hazell CM, Hayward M, Cavanagh K, Jones A-M, Strauss C. Guided self-help
cognitive behavioral intervention for VoicEs (GiVE): study protocol for a pilot
randomized controlled trial. Trials. 2016;17:351.
54. Hayward M, Strauss C, Bogen-Johnston L. Relating therapy for voices (the
R2V study): study protocol for a pilot randomized controlled trial. Trials.
2014;15:325.
55. Shanyinde M, Pickering RM, Weatherall M. Questions asked and answered in
pilot and feasibility randomized controlled trials. BMC Med Res Methodol.
2011;11:1.
56. Haddock G, McCarron J, Tarrier N, Faragher E. Scales to measure dimensions
of hallucinations and delusions: the Psychotic Symptom Rating Scales
(PSYRATS). Psychol Med. 1999;29:879–89.
57. Wechsler D. Wechsler Test of Adult Reading (WTAR). San Antonio: The
Psychological Corporation; 2001.
58. QMinim. http://rct.mui.ac.ir/q/index.php. Accessed March 2017.
59. Scott NW, McPherson GC, Ramsay CR, Campbell MK. The method of
minimization for allocation to clinical trials: a review. Control Clin Trials.
2002;23:662–74.
60. Sheehan DV, Lecrubier Y, Harnett-Sheehan K, Amorim P, Janavs J, Weiller E,
Hergueta T, Baker R, Dunbar G. The Mini International Neuropsychiatric
Interview (M.I.N.I.): The Development and Validation of a Structured
Diagnostic Psychiatric Interview. J Clin Psychiatry. 1998;59(suppl 20):22–33.
http://www.psychiatrist.com/JCP/article/Pages/1998/v59s20/v59s2005.aspx.
61. First M, Williams J, Benjamin L, Spitzer R. User’s Guide for the SCID-5-PD
(Structured Clinical Interview for DSM-5 Personality Disorder). Arlington:
American Psychiatric Association; 2015.
62. Waters F, Fernyhough C. Hallucinations: a systematic review of points of
similarity and difference across diagnostic classes. Schiz Bull. 2017;43(1):32–43.
63. Andreasen NC. The Scale for the Assessment of Negative Symptoms (SANS).
Iowa City: University of Iowa; 1983.
64. Andreasen NC. Negative symptoms in schizophrenia: definition and
reliability. Arch General Psychiatry. 1982;39:784–8.

Page 13 of 13

65. Devilly GJ, Borkovec TD. Psychometric properties of the credibility/
expectancy questionnaire. J Behav Ther Exp Psychiatry. 2000;31:73–86.
66. Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare
interventions: an overview of reviews and development of a theoretical
framework. BMC Health Serv Res. 2017;17:88.
67. Hatcher RL, Gillaspy JA. Development and validation of a revised short
version of the Working Alliance Inventory. Psychother Res. 2006;16:12–25.
68. Steel C, Garety PA, Freeman D, Craig E, Kuipers E, Bebbington P, Fowler D,
Dunn G. The multidimensional measurement of the positive symptoms of
psychosis. Int J Methods Psychiatr Res. 2007;16:88–96.
69. Haddock G, Wood L, Watts R, Dunn G, Morrison AP, Price J. The Subjective
Experiences of Psychosis Scale (SEPS): psychometric evaluation of a scale to
assess outcome in psychosis. Schizophr Res. 2011;133:244–9.
70. Lovibond PF, Lovibond SH. The structure of negative emotional states:
comparison of the Depression Anxiety Stress Scales (DASS) with the Beck
Depression and Anxiety Inventories. Behav Res Ther. 1995;33:335–43.
71. Antony MM, Bieling PJ, Cox BJ, Enns MW, Swinson RP. Psychometric
properties of the 42-item and 21-item versions of the Depression Anxiety
Stress Scales in clinical groups and a community sample. Psychol Assess.
1998;10:176.
72. Tarrier N. An investigation of residual psychotic symptoms in discharged
schizophrenic patients. Br J Clin Psychol. 1987;26:141–3.
73. Farhall J, Greenwood K, Jackson H. Coping with hallucinated voices in
schizophrenia: a review of self-initiated strategies and therapeutic
interventions. Clin Psychol Rev. 2007;27:476–93.
74. Delespaul P, van Os J. Determinants of occurrence and recovery from
hallucinations in daily life. Soc Psychiatry Psychiatr Epidemiol. 2002;37:97–104.
75. Oorschot M, Lataster T, Thewissen V, Bentall R, Delespaul P, Myin-Germeys I.
Temporal dynamics of visual and auditory hallucinations in psychosis.
Schizophr Res. 2012;140:77–82.
76. Hartley S, Haddock G, Vasconcelos E Sá D, Emsley R, Barrowclough C. An
experience sampling study of worry and rumination in psychosis. Psychol
Med. 2014;44:1605–14.
77. Oorschot M, Kwapil T, Delespaul P, Myin-Germeys I. Momentary assessment
research in psychosis. Psychol Assess. 2009;21:498–505.
78. StataCorp. Stata Statistical Software: Release 14. College Station: StataCorp
LP; 2015.
79. movisensXS. https://xs.movisens.com/. Accessed March 2017.
80. NHMRC: National Statement on Ethical Conduct in Human Research 2007
(Updated May 2015). Canberra: National Health and Medical Research
Council; 2007.
81. Newman M, Przeworski A, Consoli A, Taylor C. A randomized controlled trial
of ecological momentary intervention plus brief group therapy for
generalized anxiety disorder. Psychotherapy. 2014;51:198.

Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Bell, IH; Fielding-Smith, SF; Hayward, M; Rossell, SL; Lim, MH; Farhall, J; Thomas, N
Title:
Smartphone-based ecological momentary assessment and intervention in a coping-focused
intervention for hearing voices (SAVVy): study protocol for a pilot randomised controlled trial
Date:
2018-05-02
Citation:
Bell, I. H., Fielding-Smith, S. F., Hayward, M., Rossell, S. L., Lim, M. H., Farhall, J. &
Thomas, N. (2018). Smartphone-based ecological momentary assessment and intervention
in a coping-focused intervention for hearing voices (SAVVy): study protocol for a pilot
randomised controlled trial. TRIALS, 19 (1), https://doi.org/10.1186/s13063-018-2607-6.
Persistent Link:
http://hdl.handle.net/11343/254964
File Description:
Published version
License:
CC BY

