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Abstract  

Background 

NHS England (NHSE), the Office for Health Improvement and Disparities (OHID), the World Health 

Organisation (WHO), and clinical communities require improvements in data collection and use for 

clinical insight and decision-making for vulnerable groups. Naturalistic healthcare datasets are 

typically complex and messy, vary in quality, and present analytical challenges. Clinical teams and 

practitioners may be unaware of these challenges or how to address them, and subsequent analysis 

risks producing erroneous and/or spurious results, incorrect conclusions, and poor decision-making.  

This thesis explores: i) To what extent can complex and messy data routinely collected from 

vulnerable groups be confidently utilised for clinical insight and decision-making? ii) What is the 

impact of applying advanced statistical analysis to harmonised complex and messy data for 

vulnerable groups? 

  

Methods 

I conducted a critical appraisal of nine selected publications to explore these research questions, 

focusing on three vulnerable groups: those with severe mental illness; people who use drugs 

(PWUD); and men who have sex with men (MSM). The groups are linked by their mental health 

difficulties or high risk of poor mental health, and because they are supported by specialist 

community-based services in the UK. Included publications demonstrate use of different data types 

(e.g. electronic health records, surveillance, and clinical trials) and advanced statistical analyses (e.g. 

multiple imputation).  

 

Findings 

My findings are encapsulated by three fundamental themes which demonstrate my contributions 

to new knowledge in clinical practice: i) improving service engagement, treatment efficiency, and 

health outcomes - demonstrating how community-based healthcare and non-standard sampling 

methods can improve engagement, treatment efficiency, and outcomes; ii) translating research 
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findings to a naturalistic setting and widening access to psychological therapies – demonstrating 

impact of research translation to naturalistic settings, widening access to psychological therapies, 

and dealing with messy data from routine clinical practice; iii) using assessments of clinically 

meaningful improvements to make decisions about whether to deliver novel interventions in 

vulnerable groups - highlighting how clinically meaningful improvement assessments from 

randomised controlled trials (RCTs) can inform decisions about appropriateness of novel 

interventions for vulnerable groups in naturalistic settings. 

 

Conclusions 

If deemed of good quality according to the eight-domain framework proposed in this thesis (i.e. 

efficient, accurate, valid, reliable, complete, relevant, granular, and/or timely), complex and messy 

data acquired from vulnerable groups can be confidently used by clinicians and health practitioners 

for clinical insight and decision-making. This includes evidence of acceptability of a novel treatment 

or indicating how interventions should be tailored. Advanced statistical analyses, such as multiple 

imputation and multilevel modelling, can successfully be combined with data harmonisation 

methods to: understand individual needs better; generate evidence of patient benefits of novel 

interventions and care models; identify ways to improve patient journey experiences; and 

ultimately positively impact health. Furthermore, due to the frequent occurrence of data 

missingness in naturalistic clinical datasets, the significant role that advanced statistical analysis (in 

particular multiple imputation) plays in enhancing data quality should not be ignored. 
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Thesis layout  

This critical appraisal starts by introducing the aims, objectives and research questions explored in 

this thesis, and summarises the knowledge claims I will make. Section one introduces three 

vulnerable groups and the health services that support them. The second section describes different 

ways in which good-quality naturalistic data (i.e. efficient, accurate, valid, reliable, complete, 

relevant, granular, and timely) can be utilised to facilitate decision-making in these vulnerable 

groups. Naturalistic data is a term I use throughout this thesis to describe routinely collected service 

user data (e.g. demographics, screening results, treatment outcomes, clinical measures, etc.) in the 

NHS and public health settings outside of a controlled research environment. Drawing on examples 

from my nine selected publications (presented in Appendix 2, p.91), my wider collection of 

publications (listed in Appendix 1, p.87), and other published works, I illustrate how advanced 

statistical methods have been applied to draw out the value of naturalistic data. 

The third section presents the settings, data collection methods, and core statistical analyses 

applied in my selected publications. Due to the scale and complexity of the surveillance study, I 

provide a detailed description of its non-standard sampling techniques, data collection procedures, 

implications for analysis, and limitations of findings. 

The fourth section is a narrative on my nine selected works. I highlight each publication’s study aims, 

methods, results and my contributions to new healthcare knowledge and potential impacts (e.g. 

setting up data collection, conducting data linkage, conducting advanced statistical analysis, 

generating evidence to support further commissioning of a new model of care). 

The final section presents my conclusions, recommendations, and next steps. I state that naturalistic 

complex and messy data can be productive for demonstrating patient benefits of novel 

interventions, effectiveness of new models of care, and ways of tailoring interventions to improve 

service user experiences. I conclude that the application of advanced statistical methods provides a 

degree of certainty and reliability in resulting findings that is acceptable for making decisions. After 

describing the potential implications of my work, I conclude with a description of my future research 

plans.  
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Glossary 

Chemsex: The use of stimulants (typically mephedrone, GHB/GBL (liquid ecstasy), and crystallised 

methamphetamine) to enhance the experience of sex (e.g. through prolonged sexual pleasure or 

activity). 

Commissioning: Activities concerned with using available resources in the most effective and 

efficient way to improve outcomes for the target population. 

Complex data: Voluminous in width (number of variables) and length (number of cases); possessing 

multiple variables of different types (nominal, ordinal, interval, or ratio); involving various structures 

(e.g. hierarchical, clustered, or not), distributions (e.g. Normal, Binomial, or other), covariance 

patterns between variables; and/or containing noise mixed with valuable information. 

Data cleaning: The process of finding and correcting errors and/or inconsistencies in a dataset to 

improve data quality; functional data preparations required before data analysis can occur (e.g. data 

restructuring or reformatting). 

Data harmonisation: Data of different types or levels, or from different sources, or collected using 

different methodologies, is combined so that users can make comparisons across the data or use it 

for decision-making.  

Data standardisation: Imposing a single methodology or norm on a dataset. 

Good-quality data: Data which is efficient, accurate, valid, reliable, complete, relevant, granular, 

and timely implying the data is fit-for-purpose. 

Hepatitis C virus (HCV): A bloodborne virus that causes inflammation of the liver. The virus can lead 

to serious, lifelong illness including liver cirrhosis and cancer. 

Human immunodeficiency virus (HIV): A virus which attacks the body’s natural defences against 

infection making people with HIV vulnerable to many types of infections and some cancers.  

Intravenous drug use (IVDU): A form of drug use in which chemicals are injected directly into a vein 

with a hypodermic needle and syringe. 

Men who have sex with men (MSM): Men, including those who do not identify themselves as gay 

or bisexual, who engage in sexual activity with other men. 
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Messy data: A common term among data handlers, data custodians, and analysts to describe 

dataset imperfections which hinder direct data analysis. This includes incomplete or duplicated 

patient records; omission of expected clinical assessment information; incorrect variable 

classification; inconsistent formatting; insufficient identification labels; inconsistencies between 

variables; incorrect coding, data entry errors; multiple variables presenting in a single column, 

and/or any other arrangement of data that is not Tidy. 

Naturalistic data: Service user data collected by NHS or public health services, to record contacts, 

demographics, screening results, treatment outcomes, clinical assessments measures, etc., where 

the service is delivered outside of a controlled research environment and the data collection is 

routine. Sometimes called real-world data. 

Noise: A descriptive name for random error or variation in observations which is not explained by 

the model. In regression modelling it is also termed the residual. 

Obsessive-compulsive disorder (OCD): A common mental health disorder characterised by 

distressing, unwanted and uncontrollable thoughts, images, or feelings (obsessions), and repeated 

behaviours which are felt to be meaningful and reduce anxiety (compulsions). For example, fear of 

germs is often associated with ritualised cleaning or handwashing. 

Official statistics: Statistical information and data published by the government or related bodies 

following the Code of Practice for Statistics to meet the highest standards of trustworthiness, 

quality, and value. 

People who inject drugs (PWID): People who inject non-medically approved substances using 

needles and syringes. 

People who use drugs (PWUD): People who use substances for a purpose not consistent with legal 

or medical guidelines. 

Poor-quality data: Data which is inefficient, inaccurate, invalid, unreliable, incomplete, irrelevant, 

too broad/detailed, and/or out-of-date implying the data is at risk of being not fit-for-purpose.  

Psychosis: A severe mental illness characterised by the presence of hallucinations, delusions, and a 

disturbed relationship with external reality, without insight into their pathologic nature. Auditory 

hallucinations often involve hearing voices. 
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Serostatus: The presence or absence of detectable antibodies against a specific antigen as 

measured by a blood test. 

Tidy data: A situation where each variable in a set of data forms a column, each observation forms 

a row, and all data are complete, accurate, consistent, and unambiguous.  

Vulnerable groups: Those who are susceptible to harm or neglect, and who are at risk of poor 

physical, psychological, or social health. At the individual level, vulnerability may be characterised 

by lack of independence, diminished decision-making capacity, reduced personal responsibility for 

own health, and risk of developing certain diseases. At the community level, vulnerable populations 

may be characterised by experiencing insufficient availability of opportunities and resources for 

maximising health. Consequently, inequalities in life expectancy, morbidity, and mortality are 

prevalent. 
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Preface: my research journey  

In 2013, I started a dual post as a Medical Statistician at Sussex Partnership National Health Service 

Foundation Trust (SPFT), and a Research Adviser for the National Institute for Health and Care 

Research (NIHR) Research Design Service South East. Both posts have given me opportunities to 

deepen my expertise in health and social care research. My role in SPFT has provided an in-depth 

view of mental health research (clinical trials and translation studies), allowing me to further attune 

my research skills to the field. After working on only a few SPFT research studies, a pattern emerged 

regarding clinician needs and the gap that I was filling as a statistician. It was also evident that I was 

unique in my immersive work, and I have found few statisticians with a role the same as mine. 

My early years as a statistician (2003-2007) were focused on producing official statistics1 and 

conducting epidemiological studies at the Office for National Statistics (ONS). I was mostly 

concerned with large scale population data, regional variations, trends over time, and incident rates. 

Following this post, I moved to the Institute for Cancer Research, where I published my first peer-

reviewed journal publication as lead author2. This focused on evaluating whether existing routinely 

collected bowel cancer registration data was fit-for-purpose to assess the impact of the National 

Health Service Bowel Cancer Screening Programme. My evaluation explored to what extent all 

required data was being collected (data completeness). I observed how differing cancer registry 

recording practices led to substantial regional variations in the level of data completeness and 

quality. This was a serious concern as it could impede future analyses of the programme’s impact 

which was expected around 2020. It was this national data set which marked the beginning of my 

journey into understanding the complexities and messiness of routinely collected data in naturalistic 

settings. 

 

 

 

1 uksa.statisticsauthority.gov.uk/list-of-national-statistics/ 
2 Jones AM, Morris E, Thomas J, Forman D, Melia J, Moss SM. Evaluation of bowel cancer registration data in England, 
1996-2004. Br J Cancer. 2009;101(8):1269-73. 
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As a statistician, I have over 25 years of experience in handling and analysing data. When a new 

dataset is acquired, the initial task is always ‘getting to know your data’ which is often complex (e.g. 

large in volume with many potentially correlating measurements) and messy (e.g. incomplete, 

imprecise, and containing outliers). This invariably increases the time taken to analyse the data. In 

fact, the largest proportion of my time spent on an analytical project is cleaning and organising 

complex and messy data and understanding its content. Only then can meaningful statistical analysis 

be applied to draw out its value to clinical practice. 
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Thesis aims and research questions 

This thesis presents a body of work comprising nine peer-reviewed articles (see Appendix 2, p.91) 

involving application of advanced statistical techniques to data from three vulnerable groups: those 

with severe mental illness; people who use drugs (PWUD); and men who have sex with men (MSM). 

Included studies answer new questions about models of care for people who: i) have serious mental 

illness, or ii) are at high risk of poor mental health. Table 1 (below) summarises my nine selected 

publications (labelled from PUB·I to PUB·IX) and the underpinning key themes.  

 

Aims 

This thesis presents a critical appraisal of my published work and aims to demonstrate the following:  

i. How advanced statistical methods (e.g. multilevel modelling and multiple imputation) and 

approaches recontextualised from randomised clinical trial (RCT) methodology literature 

(e.g. consideration of the Minimal Clinically Important Difference (MCID)) can be applied to 

complex and messy routinely collected (naturalistic) clinical and surveillance data to yield 

improved insight; 

ii. Ways in which harmonised data, generated using non-standard sampling techniques 

(Respondent Driven Sampling and Time-Location Sampling), can be combined with advanced 

statistical analysis to facilitate improved behavioural insights in at-risk and ‘hidden’ 

populations;  

iii. The significant contributions my selected published works have made to advancing 

healthcare for vulnerable groups by establishing the feasibility, acceptability, and 

effectiveness of new models of care to widen access, improve engagement, and enhance 

treatment outcomes.  
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Table 1 Summary of my nine selected works presented in this thesis as evidence of my contributions 
to advancing healthcare and corresponding underpinning key themes.  
 

Publications 
presented in 
this thesis as 

evidence* 

Publication 
title 

Journal name 
(Impact factor**) 

Characteristics 
of 

data generation 

Theme one: improving service engagement, treatment efficiency, and health outcomes for vulnerable 
groups 

PUB·I Brief coping strategy enhancement for distressing 
voices: predictors of engagement and outcome in 
routine clinical practice 

Clinical Psychology 
and Psychotherapy 

(2.983) 

Naturalistic 
setting 

PUB·II Factors related to condomless anal intercourse 
between men who have sex with men: results from a 
European bio-behavioural survey 

Journal of Public 
Health 
(2.341) 

Survey 
& 

Non-standard 
sampling 
methods 

PUB·III ITTREAT – Integrated Community Test – Stage – Treat 
hepatitis C service for people who use drugs: real-
world outcomes 

Liver International 
(5.828) 

Naturalistic 
setting 

Theme two: translating research findings to a naturalistic setting and widening access to psychological 
therapies 

PUB·IV Group Mindfulness-based intervention for distressing 
voices: a pragmatic randomised controlled trial  

Schizophrenia 
Research 
(4.939) 

Randomised 
Controlled Trial 

PUB·V 
A service evaluation of a group mindfulness-based 
intervention for distressing voices: how do findings 
from a randomised controlled trial compare with 
routine clinical practice?  

Behavioural and 
Cognitive 

Psychotherapy  
(2.279) 

Naturalistic 
setting 

PUB·VI Brief coping strategy enhancement for distressing 
voices: an evaluation in routine clinical practice  

Behavioural and 
Cognitive 

Psychotherapy  
(2.279) 

Naturalistic 
setting 

Theme three: using assessments of clinically meaningful improvements to make decisions about whether to 
deliver novel interventions to vulnerable groups 

PUB·VII Evaluating the “C” and “B” in brief cognitive behaviour 
therapy for distressing voices in routine clinical practice 
in an uncontrolled study 

Clinical Psychology 
and Psychotherapy 

(2.983) 

Naturalistic 
setting 

PUB·VIII 
Mindfulness-based exposure and response 
prevention for obsessive compulsive disorder: study 
protocol for a pilot RCT 

Trials 
(2.279) 

No data 
collection 

PUB·IX 
Mindfulness-based exposure and response 
prevention for obsessive compulsive disorder: 
findings from a pilot RCT 

Journal of Anxiety 
Disorders 

(5.264) 

Randomised 
Controlled Trial 

Notes: *PUB·I to PUB·IX are used throughout this thesis to specifically reference my nine publications that are presented as evidence 
and to distinguish them from my wider body of work and publications by other authors; ** 2021 Impact factors extracted from 
www.impactfactorforjournal.com/jcr-2021/; OCD=obsessive compulsive disorder; RCT=randomised controlled trial. 
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Research Questions 

Through critical appraisal of my presented published papers, I aim to answer the following research 

questions:  

I. To what extent can complex and messy data routinely collected from vulnerable 

groups be confidently utilised for clinical insight and decision-making (and what are 

the limitations of this)? 

II. What is the impact of applying advanced statistical analysis to harmonised complex 

and messy data for vulnerable groups?  
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Knowledge claims in this thesis  

This thesis focuses on three NHS community-based clinics which aim to improve the health and 

wellbeing of vulnerable groups by improving access to health services. These are: Sussex Voices 

Clinic (SVC)3; the obsessive-compulsive disorder (OCD) clinic4; and a holistic hepatitis C virus (HCV) 

clinic5. These clinics are committed to: supporting stigmatised groups, including those with severe 

mental illness and those at high risk of experiencing mental health difficulties, through delivery of 

novel, evidence-based treatments and services to patients; and routine data collection in 

naturalistic settings. This thesis shows how routinely collected clinical data leads to new knowledge 

and clinical insights about patient benefits, impacts of new models of care, what works for whom 

and under what circumstances (stratification)(1, 2), and how healthcare could be improved [PUB·I, 

·III, ·V, ·VI, ·VII](3-7). Naturalistic data can also support hypothesis development and research.  

The clinics have supported the development and delivery of National Institute for Health and Care 

Research (NIHR) funded RCTs for novel treatments (see the discussion, Sections 4.2.1, 4.3.2-4.3.3). 

This includes a fully-powered RCT for group mindfulness-based cognitive therapy (MBCT) for voice-

hearing [PUB·IV](8), and a feasibility RCT for mindfulness-based exposure response prevention (MB-

ERP) for OCD [PUB·VIII, ·IX](9, 10). My other related RCT collaborations are briefly introduced in 

Section 1.2.1. 

In addition to the three clinics, this thesis includes my work from the Sialon II surveillance project, a 

bio-behavioural survey amongst MSM in 13 European countries [PUB·II](11, 12). The project aimed 

to harmonise data collection to facilitate improved understanding of human immunodeficiency 

virus and sexually transmitted infection (HIV/STI) prevalence and risk behaviours (13). Sialon II is 

included because MSM are disproportionately affected by mental health difficulties such as 

depression, anxiety, distress, trauma, and substance misuse (14-16). My analytical approaches to 

 

 

 

3 www.sussexpartnership.nhs.uk/sussex-voices-clinic 
4 www.sussexpartnership.nhs.uk/service-ocd-clinic 
5 www.sussex.ac.uk/research/explore-our-research/medicine-and-health/how-community-care-is-helping-eliminate-

hepatitis  
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Sialon II data will also help plan future analyses of clinic data. By the time I joined Sialon II in 2016, 

data had been collected, collated, and cleaned. I therefore focused on conceptualising new research 

questions and conducting data analysis to deal with clustering (i.e. multilevel modelling), 

interpretation, and impact. I also collaborated on other Sialon II partners’ work, providing statistical 

methods advice, quality checking, and contributing to write-ups (14, 17). My Sialon II publication 

[PUB·II](11) demonstrates how understanding MSM’s risk behaviours can inform intervention 

tailoring to improve HIV/STI screening and treatment engagement (14, 17). 

Since joining the clinic teams and Sialon II partner network, and working in the wider NHS, I have 

observed important gaps in: i) clinicians’ and health practitioners’ understanding of potential uses 

and limitations of routinely collected complex and messy data to gain clinical insight; ii) use of 

clinical data to demonstrate patient benefit and support decision-making; and iii) employment of 

advanced statistical methods. Figure 1 (p.24) visualises my thesis, highlighting key problems, 

contexts, knowledge gaps, research questions, findings, and contributions to research and clinical 

practice knowledge.  

This critical appraisal was structured and developed using the following criteria: a logic model 

framework (18) to present the relationships between contexts, stakeholders/end users, activities, 

outputs, and impacts; contribution mapping (19) to determine my own and others’ contributions; 

impact assessments to establish the significance and reach of my work (20, 21); and reflective 

frameworks (22-26) to guide my thinking. My contributions to new knowledge (outlined in Appendix 

4, p.196) were distilled into three key themes through this iterative process: i) improving service 

engagement, treatment efficiency, and health outcomes for vulnerable groups; ii) translating 

research findings to a naturalistic setting and widening access to psychological therapies; and, iii) 

using assessments of clinically meaningful improvements to make decisions about whether to 

deliver novel interventions in vulnerable groups. 
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Figure 1 Thesis overview of contexts, key problems, knowledge gaps, research questions, findings, 
and my contributions to research and clinical practice knowledge  

 
 
Note: MSM=men who have sex with men; PWUD=people who use drugs; RCT=randomised controlled trial; OCD=obsessive compulsive 
disorder; PROM=patient reported outcome measures 

            
            

 

Identified knowledge gaps for vulnerable groups  
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Co-authorship 

As an applied medical statistician collaborating with multidisciplinary teams, I have no publications 

as sole author, nor am I ever likely to due to the complexities of health research (e.g. expectations 

of multidisciplinary approaches, recommendations to work in collaboration, or consortia, and with 

statisticians (27-31)). To date, I have co-authored 35 publications (see Appendix 1, p.87) and am first 

author of three (5, 32, 33). One of these is presented in this thesis [PUB·V](5). For all other 

publications, although I am not named first, my involvement in the conduct of the study and write-

up has been significant as attested by co-authors (see Appendix 2, p.91, for confirmation letters and 

emails).  

By way of writing style, where contributions are unique to myself, I will use ‘I’. Where intellectual 

contributions were jointly made, for example, choosing key clinical outcome measures in 

consultation with service users, I will use ‘we’ or refer to ‘the team’ as a whole.  

 

Complex and messy data 

Definitions of complex data can be found in mathematics, computer science, data science, and 

business with many overlaps (34, 35). Based on these definitions, and for the purpose of this thesis, 

complex data is conceptualised as: voluminous in width (number of variables) and length (number 

of cases); possessing multiple variables of different types (nominal, ordinal, interval, or ratio); 

involving various structures (e.g. hierarchical, clustered, or not), distributions (e.g. Normal, 

Binomial, or other), covariance patterns between variables; and/or containing noise (random error 

or unexplained variation (36)) mixed with valuable information. 

Messy data has been discussed widely in the literature (37-40) and can be thought of merely as the 

antithesis of Wickham’s Tidy Data, where each variable forms a column, each observation forms a 

row, and each type of observational unit forms a table (41). Herein, I define messy data as involving: 

incomplete or duplicated patient records; omission of expected clinical assessment information; 

incorrect variable classification; inconsistent formatting; insufficient identification labels; 

inconsistencies between variables; incorrect coding, data entry errors; and/or multiple variables 

presenting in a single column.  
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Complex and messy data is therefore at risk of being poor quality (defined in this thesis as data 

which is inefficient, inaccurate, invalid, unreliable, incomplete, irrelevant, too broad/ detailed, 

and/or out-of-date) with reduced explanatory power (37). Furthermore, its analysis may generate 

findings that are erroneous and/or spurious, leading to incorrect conclusions and poor decision-

making. Due diligence, caution, and understanding of limitations are therefore necessary before use 

to ensure that employed analyses are appropriate and the results are reliable (42).  

It is important to note that messy data is perceived differently from data quality in this thesis. 

Specifically, the former describes a state of data presentation relating to whether it can be directly 

analysed, while the latter indicates whether it could be confidently used for decision-making or 

clinical insight (i.e. whether the data is fit-for-purpose). Data cleaning, in my experience, enhances 

the quality of messy data. 

 

Controlled research settings vs naturalistic settings 

Publications PUB·IV, ·VIII, and ·IX are from the SVC and OCD clinic RCTs (8-10). In healthcare 

research, RCTs are the gold standard method of establishing whether a cause-effect relationship 

exists between an intervention and an outcome (43). While all studies contain bias (44), RCTs aim 

to reduce this by ensuring that all participants have a known (typically equal) chance of being 

assigned to receive the intervention (45). Consequently, we can also hope that participant 

characteristics (observed and unobserved) and confounding factors between study groups are 

balanced. To establish balance on important prognostic factors, stratification or minimisation 

should be applied (46, 47).  

Among the challenges of RCTs is that the intervention under investigation is not necessarily 

delivered as it will be in clinical settings if considered effective. Interventions delivered within the 

context of routine clinical practice, with its day-to-day challenges, may suffer reduced or lost effects 

compared to those detected in a well-designed RCT (this is explored in PUB·V (5)). Possible reasons 

include insufficient fidelity by the delivering clinician or health practitioner (48, 49), and strict RCT 

inclusion/exclusion criteria creating a homogeneous study population unrepresentative of patients 

in clinical practice (50, 51). RCTs can therefore indicate whether an intervention will work in 

principle, but not in practice (52). 
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There is growing recognition that analysis of service level data from naturalistic settings (53) 

provides important complementary evidence to inform healthcare decision-making in real-world 

practice (50, 52, 54). This approach was applied in five of the published studies in this thesis [PUB·I, 

·III, ·V, ·VI, ·VII](3-7) and is discussed in more detail in Section 2 (p.38). However, service evaluations, 

in particular pre-post uncontrolled studies (discussed in Appendix A3.3, p.192), are prone to bias. 

Therefore, clinicians, practitioners, managers, commissioners, and other decision makers need to 

be aware of this risk (53, 55-58).  

My RCT skills have been developed over the last decade through co-designing, conducting, and/or 

analysing six trials: four SVC (8, 59-63), one OCD clinic (9, 10), and one mindfulness-based 

intervention for depression (64). Data management and advanced statistical methods from these 

RCTs have been applied to my service evaluations to add more rigour to the analyses. This has aided 

clinician awareness of potential patient benefit, treatment success, and treatment failure, as well 

as better assessments of the impacts of innovative therapies and care models.  

The following section describes vulnerable people in general and vulnerable groups who consider 

their mental health as a primary concern or are at high risk of poor mental health. Community-based 

initiatives underlying this thesis are also presented. 
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1. Mental health of vulnerable groups 

This section describes the central components of this thesis, starting with a definition of vulnerable 

people and providing the political, social, and economic context to different subgroups supported 

by the three clinics and the surveillance study. 

 

1.1. Vulnerable people   

Vulnerable populations are commonly defined as those susceptible to harm or neglect, and at risk 

of poor physical, psychological or social health (65). For individuals, vulnerability may be 

characterised by lack of independence, decision-making capacity or personal responsibility for one’s 

own health, and an increased risk of developing certain diseases (66-68). Researchers von Benzon 

and van Blerk (69) associate reduced independence in vulnerable groups with deficits in health, 

societal, political, and economic capital. At the community level, vulnerable populations may 

experience insufficient availability of opportunities and resources for maximising health (66). 

Marmot et al.’s report on the social determinants of health highlights the consequential inequalities 

in life expectancy, morbidity, and mortality (70). The report also discusses the multidimensional and 

dynamic interplay between vulnerability, exclusion, and resilience, and how they operate through 

complex power dynamics (e.g. those who are not marginalised hold power over those who are, 

whether they are children, elderly, sick or disabled (69)). Those with a severe mental illness or 

mental health difficulties, or those at high risk of poor mental health may be significantly impacted 

by these characteristics of vulnerability and associated negative factors.  

‘Marginalised’, ‘hard-to-reach’, ‘frequently ignored’, and ‘seldom heard’ are other terms 

researchers have used to describe vulnerable populations (71-75). However, it is important to note 

that not all vulnerable groups are ‘seldom heard’ and some are well researched. Furthermore, 

individual experiences may not reflect those of the wider group. This is perhaps clearest within the 

MSM group, where some men may not describe themselves as vulnerable, thus highlighting that 

vulnerability is context-based and operates on a spectrum. Individuals with a mental health 

diagnosis are perhaps also unlikely to describe themselves as vulnerable. Driven by the NIHR, the 

term ‘underserved’ has been incorporated into health and care research vocabulary to describe 

groups of individuals “that the research community needs to provide a better service for” and for 
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whom “the lack of inclusion is not due to any fault of the members of these groups” (76). 

Importantly, the term 'underserved’ has been reached by consensus by stakeholders (including 

patients and the public) rather than researchers alone (77). I therefore use the term ‘vulnerable 

groups’ to describe those who often experience stigma, have historically been subject to 

discrimination from general healthcare services, are underrepresented in healthcare studies and 

political agendas, and/or are underserved by health and social care research (69, 76). However, it is 

important to note that the term ‘vulnerable groups’ comes with some criticism as some users fail to 

clearly define the term (who, how, and, why) (78). Katz et al. also describe how its use may mask 

the true sources of health inequalities (such as scientific racism) and therefore the need for, and 

possibilities of, transformational change (78).  

Patient and Public Involvement (PPI), described by the NIHR as research that is conducted ‘with’ or 

‘by’ people who use services, rather than ‘to’, ‘about’ or ‘for’ (76), seeks to address power 

imbalances between service users and providers. This approach is strongly embedded in UK health 

and social care research (79, 80) with meaningful PPI depicted by the NIHR Centre for Engagement 

and Dissemination as: inclusive opportunities; working together; support and learning; governance; 

and communications and impact (81). My own collaborative research studies have endeavoured to 

honour these principles.  

The following sections characterise the three vulnerable groups focused on in this thesis, 

highlighting trends in physical and mental health. Additionally, it describes the three community-

based NHS clinics and the Sialon II project that support them. 

 

1.1.1. Vulnerable groups: psychosis and auditory hallucinations 

Psychosis is a severe mental illness characterised by hallucinations, delusions, and a disturbed 

relationship with external reality, without insight into their pathologic nature (82, 83). Psychosis and 

auditory hallucinations (hearing voices) (82) can cause considerable distress and disability for the 

individual and their family or carers. Suicide rates in people with psychosis are approximately 12 

times greater than the general population (84). Estimates suggest that four in every 1,000 adults in 

England have, or have had, an active psychotic disorder in the last 12 months (83), while the Royal 
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College of Psychiatrists (85) indicates that in 2014, around 300,000 adults in England and Wales 

received a diagnosis of psychosis.  

Research indicates that people with psychosis are at risk of poor physical health and reduced life-

span, dying up to 15-20 years earlier than the general population (common causes include coronary 

heart disease, type II diabetes, and respiratory disease (86)). The Kirkbride report (83) indicated that 

the prevalence of psychotic disorders was higher in specialised and institutional settings such as 

judicial and custodial services, and homeless shelters, as well as in young adults, men, ethnic 

minority groups, urban areas, and poor neighbourhoods (i.e. amongst vulnerable groups). Findings 

from two of my studies (87-89) demonstrated that people with Borderline Personality Disorder 

(BPD) can also experience auditory hallucinations (this is corroborated by others (90)) as can those 

with post-traumatic stress disorder (91). 

 

1.1.2. Vulnerable groups: obsessive-compulsive disorder (OCD) 

Obsessive-compulsive disorder affects between 1.1%-3% of the UK adult population (92-94) and is 

characterised by repeated, unwanted, distressing, and uncontrollable thoughts, images, or feelings 

(obsessions) (92, 95). These obsessions cause anxiety, leading to repetitive behaviours 

(compulsions) perceived as meaningful coping responses (e.g. fear of germs or environmental 

contaminants may lead to excessive ritualised cleaning or handwashing).  

Obsessions and compulsions can significantly disrupt daily life and impact on quality of life (96). A 

Danish cohort study found that people with OCD had an increased mortality risk rate (MRR), 

compared to those without OCD, of 1.88 [95% confidence interval (CI) 1.27-2.67] and were more 

likely to die by suicide (MRR 3.02 [ 95% CI 1.85-4.63]) (97). In a similar Swedish cohort study, suicide 

and attempted suicide were 10 and 5.4 times (respectively) more likely for those with OCD (96). 

Research also links OCD with metabolic and cardiovascular disorders such as obesity (63%), type II 

diabetes mellitus (22%), and circulatory system diseases (44%) (98). 
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1.1.3. Vulnerable groups: hepatitis C virus (HCV) 

Hepatitis C virus (HCV) is blood-borne and causes liver inflammation, potentially leading to serious, 

long-term illnesses (i.e. cirrhosis and hepatic cancer) (99). It is a major cause of liver disease, the 

third most common cause of early death in adults in England & Wales (100). Between 2005 and 

2012, there were reported decreases in England’s case numbers from 203,000 (101) to 160,000 

(102). However, by 2016 global HCV deaths surpassed those of HIV. Due to the public health burden 

presented by hepatitis C and B, the WHO set a target in 2016 to eradicate these (alongside types A, 

D and E) by 2030 (103).  

Strategies to reduce HCV prevalence rates and meet WHO targets (103) reportedly required 

increases in HCV diagnosis and/or treatment of 300%-500% (104). Approximately 90% of HCV 

infections occur through intravenous drug use (IVDU) (105). Amongst people who inject drugs 

(PWID), approximately 50% do not know their HCV status (106, 107) and 52% have positive HCV 

serology (105). 

Mental health co-morbidities associated with substance and alcohol misuse can function as barriers 

to treatment at both provider and individual levels (108, 109). Published findings on prevalence 

rates of complex mental health problems in PWUD and HCV treatment studies vary across the 

population, nevertheless, rates tend to be high. In studies of HCV patients, 50%-75% reported a 

psychiatric diagnosis [PUB·III](110, 111). HCV prevalence is therefore overrepresented in people 

with serious mental health problems, largely due to risk behaviours such as substance misuse and 

IVDU (112-114).  

 

1.1.4. Vulnerable groups: HIV and men who have sex with men (MSM) 

HIV attacks the body’s natural defences against infection, increasing vulnerability to many 

pathogens and some cancers (115). In 2020, approximately 2.0 million people in Europe, and 38.0 

million worldwide were living with HIV. Meanwhile, across the European Union (EU) and European 

Economic Area (EEA), MSM accounted for 39% of all new HIV transmissions (116). HIV burden is 

disproportionately higher in MSM compared to other (sub)groups, and acquisition risk for MSM is 

reportedly 26 times higher than the general population (117). Diagnoses of new HIV infections in 

MSM have declined 13% since 2010 from 13,372 to 11,645 in 2020; however, some European 
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countries such as Bulgaria, Romania, Turkey, and Serbia have reported increases [PUB·II](116). The 

Joint United Nations Programme on HIV/AIDS (UNAIDS) has targets to achieve 95% diagnosis, 95% 

on antiretroviral therapy (ART), and 95% virological suppression by 2030 (118). 

Mental health in MSM is known to have a strong, yet complex, relationship with HIV, other STIs, and 

sexual health more broadly (119, 120). Risk-taking behaviours such as condomless anal intercourse 

(CAI), chemsex, multiple sexual partners, lack of HIV testing, and serostatus nondisclosure 

contribute to poor sexual health in MSM [PUB·II](14, 121). The 2017 European MSM Internet Survey 

(EMIS) reported 18% of participants having anxiety and depression, and 21% recent suicidal ideation 

(122). These high rates possibly relate to the stigma, prejudice, and discrimination faced by many 

MSM (15, 123). Depression also links to increased HIV risk behaviours such CAI and non-adherence 

to HIV medication (15, 124-126), and is thus a target for HIV prevention and treatment strategies.  

 

1.2. Supporting the healthcare needs of vulnerable groups 

Good health, wellbeing, quality of life, and access to treatment are basic human rights (70) and 

matters of social justice (127). Vulnerable groups require disproportionate levels of support to 

maintain health status equitable to non-vulnerable populations (70, 128, 129). Ensuring access to 

quality healthcare can reduce inequalities (70), build trust, and improve engagement of vulnerable 

populations (e.g. by enhancing treatment adherence). Van Bortel frames this ‘asset approach’ as 

“…identification of health-promoting or protective factors operating within community 

organisations and systems that are most likely to lead to higher degrees of overall health, well-being, 

achievement, and sustainability” (130). This resonates strongly with the clinics and surveillance 

study discussed in this thesis, which aim to improve the timeliness and ease of healthcare access by 

providing community-based services. There are also parallels with the WHO’s Healthy Settings6 

public health philosophy, which emphasises holistic and interdisciplinary approaches. These 

 

 

 

6 www.who.int/teams/health-promotion/enhanced-wellbeing/healthy-settings 



   

 

   
33 

services can help individuals develop tools to self-manage mental health, physical health, and 

wellbeing (as well as delivering wider benefits linked to employment and relationship maintenance) 

(130).  

Access to quality healthcare for vulnerable groups also has important economic benefits. For 

example, in 2012, annual costs of schizophrenia and other psychoses in England were estimated as 

£11.8bn (131) and in 2016/2017, in-patient costs attributable to schizophrenia were an estimated 

£629m (132). Costs of vulnerable group needs are significant and changeable (e.g. accident and 

emergency visits, in-patient hospital stays, and specialist treatment), and so potential ancillary 

benefits of the clinics and surveillance study, with respect to cost reductions, provide further 

support for commissioning and research regarding appropriate interventions and care models. 

 

1.2.1. Sussex Voices Clinic (SVC) 

SVC7 (established in 2014) rejects boundaries determined by the Diagnostic and Statistical Manual 

of Mental Disorder 5th Edition (DSM-V)(95), which governs how mental ill health is understood, 

assessed, and managed (133). SVC is a transdiagnostic secondary mental health service, offering 

novel evidence-based treatments for voice-hearing distress. This specialist NHS outpatient 

treatment and research service is one of two in the UK8 and possibly just four in the world9,10, led by 

a clinical psychologist who provides training and support to (briefly-trained) frontline mental health 

practitioners (e.g. social workers, occupational therapists, community nurses) and other clinical 

psychologists (highly-trained) to deliver community-based interventions (134) across SPFT. 

SVC developed and delivered four novel psychological interventions to address auditory 

hallucinations and widen access to treatment: i) group person-based cognitive therapy (PBCT) 

 

 

 

7 www.sussexpartnership.nhs.uk/sussex-voices-clinic 
8 www.slam.nhs.uk/national-services/adult-services/psychological-interventions-clinic-for-outpatients-with-psychosis-
picup/ 
9 www.perthvoicesclinic.com.au 
10 www.swinburne.edu.au/research/centres-groups-clinics/centre-for-mental-health/voices-clinic/ 
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[PUB·IV]; ii) brief coping strategy enhancement (brief-CSE) [PUB·VI]; iii) relating therapy (RT)(60); 

and iv) guided self-help cognitive behavioural intervention for voices (GiVE) (61). SVC continually 

evaluates its service and interventions to understand service user needs better and make 

improvements.  

I have conducted six SVC service evaluations (one for PBCT [PUB·V] and five for brief-CSE [PUB·I, 

·VI](87, 134, 135)), and four RCTs (PBCT [PUB·IV], RT (60), and GiVE (61, 63)). These findings, and 

feedback from clinicians, service users and carers, provide valuable learning to inform intervention 

delivery (128).  

Key SVC collaborators are Perth Voices Clinic (PVC)9 and a youth mental health service, Midland 

Headspace10 (both in Australia). PVC combines the SVC’s brief-CSE intervention with a cognitive 

module involving appraisals of self and voices. My contribution to an evaluation of the combined 

therapy [PUB·VII] was based on expertise in understanding challenges in analysis and interpretation 

of relevant data. 

 

1.2.2. Obsessive-compulsive disorder (OCD) clinic 

The OCD clinic11 (established 2013) is a research-active service embedded in two Improving Access 

to Psychological Therapies (IAPT) services (East Sussex and Brighton & Hove) in SPFT adult primary 

care. It offers a stepped-care model of novel evidence-based treatments, in line with clinical 

guidelines, for adults experiencing mild to severe OCD. Practitioner supervision and training is 

provided by the service lead (a clinical psychologist). OCD clinic data is used to evaluate 

interventions and learn about the mental health needs of its service users (e.g. through student 

projects), and (to my knowledge) is the only such service in the UK and possibly the world. 

The National Institute for Health and Care Excellence (NICE) recommended first-line treatment for 

OCD is up to 10 hours of CBT (136) incorporating appropriate exposure response prevention (ERP) 

 

 

 

11 www.sussexpartnership.nhs.uk/service-ocd-clinic 
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(137, 138), while more severe presentations may require medication and/or more intensive CBT 

with ERP. A meta-analysis of OCD treatments indicated that just under one-in-five patients drop out 

of ERP, with only 50% experiencing clinically significant change (139). This provides impetus for the 

OCD clinic team to keep developing novel treatments such as mindfulness-based ERP (MB-ERP) 

[PUB·VIII, ·IX] and testing them in well-designed RCTs. 

 

1.2.3. Hepatitis C virus (HCV) clinic 

The HCV clinic (established 2013) is a community secondary care service in the Brighton Substance 

Misuse Service (SMS) [PUB·III](109, 140, 141). The SMS was initially delivered by SPFT (2013-2014), 

followed by Pavilions12 (2014-2020), and currently by Change Grow Live13. Recommended first-line 

therapies are relatively new direct acting oral antivirals (DAAs) that lead to cure within 8-12 weeks 

(90% quicker than previous treatments), however, HCV patients were not accepting referrals from 

the SMS to secondary care to receive them (141). Pathway evaluation revealed that of 50 referrals, 

three attended specialist secondary care appointments, and none accepted treatment (141). 

Possible reasons for reticence include: low awareness of HCV severity (140, 141); forgetting they 

had the disease (142); chaotic lifestyles (e.g. instability in housing; unemployment; prison 

sentences); and prioritisation of other co-morbidities (143). In response, the new holistic 

community-based model for HCV care was developed.  

The clinic, overseen by a Hepatologist, offers a ‘one-stop’ nurse-led service to provide: blood borne 

virus screening; non-invasive assessment of hepatic fibrosis; hepatology input; HCV treatment; peer 

mentoring and social support; psychiatry; and opioid substitution. Our Integrated Community-Based 

Test–stage–Treat (ITTREAT) study (initiated 2015) collected clinical outcomes, patient reported 

outcomes, and health economics information for PWUD. Through data linkage, I created (to the 

 

 

 

12 www.pavilions.org.uk  
13 www.changegrowlive.org/  
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best of my knowledge) a unique dataset to evaluate patient benefits and cost effectiveness of this 

care model [PUB·III].  

1.2.4. Sialon II bio-behavioural cross-sectional survey of MSM 

Sialon II (2011-2015) was a large multicentre survey of 4,901 MSM recruited from community 

settings in 13 European cities (13), conducted by a network of project partners (one group per city, 

including Brighton which I joined in 2016) and collaborators (e.g. non-governmental organisations 

(NGOs)). 

Sialon II’s uniqueness involves three components used to harmonise data collection, whilst 

delivering a targeted HIV/STI prevention package (i.e. condoms, lubricants, and local HIV prevention 

and testing services): first, a mixture of Time Location Sampling (TLS) (144) and Respondent Driven 

Sampling (RDS) (145) allowed reliable recruitment of vulnerable and ‘hidden’ participants (12, 146); 

second, a common set of surveillance indicators to monitor and control HIV epidemics (147-149) 

was adopted across all 13 countries (this was absent from previous HIV surveillance studies (150, 

151)); finally, biological data (e.g. HIV-antibody testing) was matched with sexual health behaviour 

survey responses and HIV serostatus awareness (13) (sampling and data collection methods are 

described in Section 3.4). 

Whilst Sialon II differed from the clinics due to its cross-sectional, large-scale, Europe-wide survey 

employing non-standard sampling methods, the ethos, focus and settings, however, were similar 

(namely, a community-based study conducted to explore health care needs of stigmatised 

vulnerable groups). Furthermore, my MSM risk factor analyses and stratification recommendations 

for tailoring interventions [PUB·II] is comparable to evaluation and screening improvement activities 

in SVC [PUB·I, ·V] and HCV clinic [PUB·III]. 

1.3. Section summary 

I have discussed the term ‘vulnerable groups’ stressing that vulnerability presents a risk spectrum 

with MSM as a prime example. This section also set the context for this thesis by describing the 

social, environmental, political, and economic challenges generally faced by vulnerable groups, and 

highlighting key problems (e.g. stigmatisation and insufficient health services) associated with the 

specific groups in focus. The three community-based NHS clinics and the Sialon II projects which are 
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presented in this thesis were introduced. The next section discusses examples from my publications 

to illustrate how good-quality naturalistic data can be used for clinical insight and decision-making.  
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2. Good-quality naturalistic data and its value in decision-making and 

widening access for vulnerable groups  

NHS services routinely generate large volumes of data (e.g. electronic health records), which can 

generate insights into service improvement, research, and commissioning (128, 129). Quality is 

therefore crucial, and I begin by defining this for naturalistic data sets drawing on illustrations from 

the SVC and HCV clinics and emphasising their utility (potential pathways to impact and new 

knowledge contributions are presented in Appendix 4, p.196; logic models for each project are 

displayed in Appendix 5, p.206)  

 

Table 2: Dimensions and characteristics of good-quality naturalistic data 

Dimensions  Characteristics  

Efficient Minimum time and effort needed to access and process data into useable formats. 

Accurate Variables of interest are correctly recorded, match alternative records holding the same 
information, and are not misleading. Where possible, systematic checks comparing current 
records to other trustworthy sources should result in <1% discordance.  

Valid Data appropriately represents target information. Expert opinion and lived experience 
consultancy can inform data validity checks (i.e. a reasonable representation of desired 
information is provided). 

Reliable Under constant conditions, repeated data collection produces the same information. 
Validated tools with a Cronbach’s Alpha >0.7 are helpful for producing reliable data (152).  

Complete Variables of interest are ≥95% complete. If data are >5% missing and missing at random 
(MAR) assumptions are met, multiple imputation (MI) could be applied (see Appendix A3.1, 
p.189).  

Relevant Data leading directly or indirectly to clinical insight or facilitating decision-making. Non-
relevant data should not be collected, extracted, nor stored. 

Granular Data is subdivided to provide an appropriate and useful level of detail i.e. categories are 
“not too specific nor too broad” (153) 

Timely Data is up-to-date and appropriate for decision-making.  

 

Despite existing descriptions of data quality for application to naturalistic settings (153-158), there 

is no consensual definition by data handlers and analysts. Drawing on extant literature and my 

experiences of data preparation and analysis (see Appendix 1, p.87), I define good-quality 
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naturalistic data as: efficient, accurate, valid, reliable, complete, relevant, granular, and timely and 

therefore fit-for-purpose (e.g. able to be used to make clinical decisions, gain clinical insight, 

estimate treatment effects, or evaluate  a new model of care).  

Table 2, above, summarises the characteristics of good-quality naturalistic data that can be used to 

inform clinical insight and decision-making. Representativeness was also considered as a 

recommended data attribute. However, it was omitted from the presented framework because in 

some circumstances (e.g. in order to reduce health inequalities or to understand the health needs 

of hidden groups better [PUB·II]), it may be necessary to purposefully under- or over-sample certain 

groups of the population thus deeming the data unrepresentative.  

Naturalistic data quality should always be assessed prospectively, and decisions made about 

appropriateness of use and/or need for improvements. Each quality dimension may require 

additional data collection, data re-entry, or alternative data sources, while data incompleteness may 

require advanced statistical methods to account for missingness (e.g. multiple imputation using 

chained equations (MICE) [PUB·I, ·III, ·V, ·VI, ·VII]; see Appendix A3.1, p.191).  

SVC exemplifies a central claim of this thesis, that naturalistic data is of great value to service 

evaluation (50, 53, 54, 159, 160). I have conducted six service evaluations on SVC data (see Section 

1.2.1, p.33), enabling me to gather evidence indicating patient benefit when PBCT [PUB·V] and brief-

CSE [PUB·I, ·VI, ·VII] are delivered in routine clinical care. Studies (including [PUB·III]) were however 

uncontrolled, and clinical improvements may have occurred without intervention, with findings 

potentially affected by regression to the mean (57, 161-164) (see Appendix 3, p.192, for a 

definition).  

Nevertheless, regarding brief-CSE, qualitative feedback indicated that training voice hearers to 

ignore their distressing voices can foster alternative ways of coping with their presence. This may 

instil hope as a catalyst for change, recovery, and improved quality of life (165, 166). One SVC user 

explained their coping mechanisms as: 

More practical things to distract: Reading, cross-stitch, mosaic, art…'Get lost' in books and can't 
hear the voice so much. Haven't self-harmed since starting the therapy. I was really happy with 
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the clinic and what it has provided. The voice isn't as dominant as it used to be.14 

 

My initial studies of brief-CSE consistently indicated effective delivery by both briefly-trained mental 

health practitioners and highly-trained clinical psychologists. Subsequently, in Clarke et al. (134), I 

employed a statistical equivalence test to explore the hypothesis that therapeutic effects of brief-

CSE were similar regardless of therapist type, as service evaluation indicated negligible outcome 

differences between therapist types. This result challenges perceptions that highly-trained clinical 

psychologists are always necessary to administer psychological therapies for voice-hearing.  

SVC service evaluation findings for PBCT and brief-CSE have important implications for widening 

timely access to NHS-provided evidence-based psychological therapies, as outlined in the NHS 

England’s (NHSE) transformation plans: the Forward View for Mental Health (128), and the Long-

Term Plan (129). NICE recommended treatment for voice-hearing is 16 sessions of CBT for psychosis 

(CBTp), delivered by highly-trained therapists with 2-3 years of training (e.g. clinical psychologists) 

as an adjunct to antipsychotic medication (84). Nevertheless, only 26% of psychosis patients are 

offered this (167). Evidence presented here regarding benefits of brief-CSE and PBCT indicates that 

these therapies, and models of care, fill a gap between medication and 16 sessions of CBTp. 

My advanced statistical analyses of SVC data were used to create high quality resources and 

dissemination materials15 for a wide audience including patients, families, carers, clinical staff, 

commissioners, and the public. This includes: patient flyers; conference posters (including the 2018 

service user and carer conference on SPFT’s clinics); national and international conference and 

webinar presentations; and journal articles. These outputs serve to increase awareness of treatment 

benefits for people who hear voices, especially in those who have not yet sought help, and clinicians 

and commissioners unaware of these options. SVC outputs drew attention from BBC South East 

News15 (with a regional reach of just under 50% of the adult population (168)) and this coverage 

 

 

 

14 www.sussexpartnership.nhs.uk/therapies-sussex-voices-clinic  
15 www.sussexpartnership.nhs.uk/resources-sussex-voices-clinic 
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may have helped: reduce stigmatising attitudes (169, 170); increase awareness of similarities and 

differences between those with and without mental ill health; and increase tolerance (171), 

empathy, and social justice (172, 173).  

The ITTREAT project [PUB·III] indicates that well-conducted service evaluations, underpinned by 

sound methods and good-quality data, are likely to receive greater clinical-academic attention, 

potentially leading to a deeper understanding of current treatment benefits and service user needs. 

Interim study findings for ITTREAT were disseminated by the HCV clinic lead at annual national 

Gastroenterology and Liver meetings (174-176) and the clinic won the 2015 British Society of 

Gastroenterology meeting poster competition (174). Furthermore, the three-year findings abstract 

(176) was included in the first systematic review and meta-analysis of directly acting antivirals 

(DAAs) therapy for HCV infection among PWUDs (177). The researchers conducting the review 

reported high levels of treatment completion and sustained virological response (cure), suggesting 

alleviation of provider concerns around poor treatment adherence and outcomes, and broadening 

vulnerable group access to DAAs.  

Large healthcare datasets allow exploration of both individual and group behaviour using 

regression-based statistical analysis [PUB·I, ·II, ·III, ·V](178, 179) or predictive analytics (e.g. machine 

learning) (180, 181). Machine learning is a type of artificial intelligence (AI) that trains algorithms to 

make classifications or predictions from data (182). Findings from both approaches have generated 

clinical intelligence to inform resource planning (179) and clinical diagnoses (181), and can also be 

used to stratify individuals into different categories of risk (e.g. overdose, suicide, and self-harm) 

(183, 184). I have stratified service users to predict treatment take-up or drop-out out, therapeutic 

change, and poor sexual health, using statistical regression [PUB·I, ·II, ·III, ·V].  

While debate continues regarding the superiority of AI compared to regression-based methods 

(185), both can generate information to instigate early intervention and tailor risk-reduction health 

promotion activities. Good-quality data increases the accuracy of any predictive model regardless 

of technique, leading to more efficient and effective interventions that can optimise care and 

improve outcomes. Poor data quality is therefore an important limiting factor to applying AI to 

healthcare decision-making. 
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2.1. Section summary 

This section offers a definition for good-quality naturalistic data through an eight-domain 

framework and illustrates how this data can be used for clinical insight and decision-making (e.g. to 

provide evidence of acceptability and patient benefit of adapted evidence-based interventions for 

voice-hearers delivered by briefly-trained clinicians). It also indicates how good-quality data can be 

used to generate trustworthy insights and outputs for improving awareness, knowledge, and 

understanding of healthcare needs and interventions for clinicians, commissioners, and the public. 

Finally, a description of the use of regression-based statistical analyses for making predictions 

regarding treatment take-up and drop-out is provided. The next section describes data collection 

methods and statistical analyses used in the projects here discussed. 
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3. Methods: settings, data collection, and core statistical analysis 

This section focuses on my enhancement of data collection procedures in the three NHS community 

settings, and uniqueness of resulting datasets. Statistical methods applied in related publications 

are summarised (for further details see Appendix 3, p.189), with a focus on the importance of Sialon 

II sampling methods and their influence on subsequent analyses. 

 

3.1. Sussex Voices Clinic (SVC) and Perth Voices Clinic (PVC) data 

SVC is currently embedded in four adult community mental health services (called assessment 

treatment services) and in one child and adolescent mental health service. This thesis focuses on 

adult service user data, including routinely collected demographics (e.g. age, gender, ethnicity, etc.) 

and the following clinical measures collected exclusively for the SVC: Psychotic Symptom Rating 

Scale–Auditory Hallucinations (PSRYATS-AH); Depression Anxiety and Stress Scale-21 (DASS-21); 

Social and Occupational Functional Scale (SOFAS); Choice of Outcome in CBT for Psychosis-Short 

Form (CHOICE-SF); Rosenberg Self-Esteem Scale (RSES); and Beliefs about Voices Questionnaire-

Revised (BAVQ-R). Measures were collected on paper at baseline and post intervention. In 2016, 

instruments with poor completion rates were swapped for others deemed easier for service users 

(e.g. PSYRATS-AH was replaced by the Hamilton Program for Schizophrenic Voices Questionnaire 

(HPSVQ)). 

All service evaluations (i.e. [PUB·I, ·V, ·VI]) were approved by the SPFT audit team; data collection 

and entry into an Excel database (the SVC dataset) was carried out by clinic assistants who obtained 

service user consent. I directly line managed all clinic assistants and trained them in data collection 

and management including data entry. 

PUB·VII was based on Perth Voices Clinic (PVC) data after local ethical approval. The clinic was set 

up following guidance from SVC and mirrored its data. However, after gaining informed consent, 

PVC therapists administered data collection and data entry (into an Excel spreadsheet) rather than 

clinic assistants.  
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3.2. Obsessive-compulsive disorder (OCD) clinic data 

OCD clinic data is collected at baseline and post therapy. Clinicians collect entirely routine 

demographic and clinical data from consenting service users using paper-based booklets and enter 

all data into the IAPT electronic database. This includes: age; gender; Obsessive-Compulsive 

Inventory (OCI); Patient Health Questionnaire (PHQ-9); Generalised Anxiety Disorder (GAD-7); and 

Working and Social Adjustment Scale (WSAS). Booklets are emailed or posted to the research 

department for entry into an SPSS database (the OCD clinic dataset) by the clinic assistant. The SPFT 

audit department approved the data collection for service evaluation. Although only data from a 

single clinic study is presented [PUB·VIII, ·IX], my experiences of working with OCD clinic data, clinic 

assistants, and students have informed my narrative descriptions and analysis of complex and messy 

data. 

 

3.3. Hepatitis C virus (HCV) clinic data  

At the time of the ITTREAT study [PUB·III], the HCV clinic was situated in a community substance 

misuse and treatment service. Routine data was collected on demographics, HCV test results, 

treatment uptake, regimen, sustained virological response (SVR), etc., and recorded on the National 

Hepatitis C Registry System. The Hepatitis Nurse also entered this data onto the HCV dataset (an 

Excel spreadsheet) alongside additional information such as stability of accommodation, drug and 

alcohol use, and mental health status (140) collected specifically for the HCV clinic. Between 2013 

and 2018, the following patient reported outcomes (PROMs) were also collected using self-report 

questionnaires, and then added to the dataset by the nurse: Liver disease quality of life (LD-QoL); 

12-item health survey short form (SF12-12v2); and EQ-5D-5L (a health status measure). Ethical 

approval and informed consent were gained for all data collection. This mixture of routine and 

additional data helped create a unique database to help the team better understand the needs of 

PWUD, and what worked for whom (information requested by the clinical community (186). Linkage 

between clinical outcomes, PROMs, and economic measures make this the first dataset of its kind 

for PWUD. 
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3.4. Sialon II bio-behavioural survey data 

Sialon II (13) is the most complex and largest scale project presented here, with a harmonised data 

collection strategy co-ordinated across 13 European cities for the first time. Key to Sialon II’s 

uniqueness and success (see Section 1.2.4, p.36) was the application of Time-Location Sampling 

(TLS) and Respondent Driven Sampling (RDS) to recruit participants across sites.  

 

TLS & RDS sampling methods 

TLS (144, 187), also known as venue sampling, was used in Brussels, Sofia, Hamburg, Warsaw, 

Lisbon, Ljubljana, Barcelona, Stockholm, and Brighton. Venues were gay-friendly, commercial (e.g. 

cafes, bars, discos, sex-clubs, saunas, and porn-shops), and non-commercial (e.g. NGOs, community 

centres, and cruising areas). This approach is well suited to recruiting from busy MSM venues; 

however, one weakness is that some MSM rarely visit these places and thus risked exclusion from 

Sialon II (144, 187). 

RDS (145) starts with a group of seed participants and is followed by multiple waves of peer-to-peer 

recruitment (as used in Verona, Vilnius, Bratislava, and Bucharest). This was appropriate for those 

who do not visit commercial or non-commercial MSM venues (‘the gay scene’), or are highly 

stigmatised and so are essentially ‘hidden’ (146). 

Combined, non-standard methods were effective in engaging MSM, some of whom could be 

considered vulnerable (as described in Section 1.1.4, p.31) or being ‘difficult to access’ using 

standard recruitment approaches (146, 188, 189). Study methods and experiences of study conduct 

are described in the protocol (12) and process evaluation (190), respectively.  

 

Sialon II data collection 

Data were collected solely for the purpose of the surveillance study via an anonymous self-

administered pen-and-paper questionnaire covering socio-demographics, behaviour, and attitudes 

towards HIV/STI transmission (e.g. sexual practices, substance use, and health-seeking behaviour). 

Importantly, this included Global Aids Response Progress Reporting (GARPR) indicators (149) for 

harmonising data collection and HIV/STI surveillance across Europe and Central Asia (147, 148, 191, 
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192). GARPR indicators included ‘condom use at last anal sex with a male partner’, enabling novel 

exploration of HIV risk factors by partner type across the 13 European cities for the first time 

[PUB·II].  

This unique study has directly informed new HIV/STI testing and prevention interventions, 

campaigns, and links to care within study sites and worldwide (e.g. in Slovakia an LGBT community 

programme was commissioned by the government and in Japan Sialon II methodology was used to 

link biological samples to behavioural data to improve surveillance and understanding of MSM 

needs and treatment). 

 

3.5. Core advanced statistical analyses used in my publications 

Advanced statistical methods have been carefully selected and applied in publications here 

discussed to separate information of interest (signal) from random error or unexplained variation 

(noise), including multilevel modelling (MLM) for hierarchical data structures, and multiple 

imputation by chained equations (MICE) for dealing with missing data. Measures of clinically 

meaningful improvements (e.g. the Minimal Clinically Important Difference (MCID)) are common in 

RCTs (similarly the IAPT service uses measures of reliable change in anxiety and depression 

outcomes) and I have repurposed them for service evaluations of voice-hearing interventions in 

secondary care. I believe this is an uncommon (but informative) approach for service evaluations in 

this population (core approaches are described in my publications and Appendix 3, p,189). I will now 

describe how the distinctive design of Sialon II influenced my analytical approach. 

Prior to the project, application of TLS and RDS to collect standardised bio-behavioural data in MSM 

had not occurred at this scale. Uniquely, this study also generated sampling weights to produce 

generalisable prevalence estimates comparable between countries. My first involvement in Sialon 

II data analysis was in Marcus et al (17), where I advised on MLM use and was involved in publication 

development. Key data issues were complexity due to city-level clustering, and risks of 

multicollinearity in multivariate regression analyses. 

I later applied MLM in my own analysis [PUB·II] where the focus was on characteristics and risk-

taking behaviours of MSM participants, therefore no generalisation was planned. Since the data 

represented a large and diverse group of MSM from 13 European cities, I felt that an unweighted 
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analysis was appropriate to achieve the analysis objective. Moreover, in 11 of 13 countries, 

frequency of visits was not associated with CAI, so these data could potentially be considered 

generalisable under TLS (17). Also, RDS samples are assumed to be less dependent on purposively 

selected seeds, and more representative of the population sampled as the number of waves 

increases and it reaches equilibrium (13, 145). Additionally, some researchers question whether 

assumptions underlying RDS weight creation are systematically met, or whether measurements are 

accurate since any violations add bias (193, 194). As a result, I concluded that the bias introduced 

by excluding TLS and RDS weights was minimal for my analysis goals.  

  



   

 

   
48 

4. Results: commentary on the selected published works  

Three central themes (identified through critical appraisal) characterise my healthcare research for 

vulnerable groups who consider their mental health as a primary concern or are at high risk of poor 

mental health: 

i. Improving service engagement, treatment efficiency, and health outcomes; 

ii. Translating research findings to a naturalistic setting, widening access to psychological 

therapies, and dealing with the messiness of routine clinical practice data; 

iii. Using assessments of clinically meaningful improvements to make decisions about whether 

to deliver novel interventions. 

These are introduced in Sections 4.1-4.3, with subsections discussing relevant published works. I 

describe each publication’s study aims, methods, results, and my contributions to new knowledge 

(full articles are presented in Appendix 2, p.91). Where appropriate, I also suggest alternative 

statistical analysis approaches. For all publications, I designed the corresponding statistical analysis 

plan (SAP; prepared a priori), provided statistical inference, wrote up the results, and contributed 

to the conclusions. For PUB·III and ·IV, I joined after the studies were conceptualised (details of 

contributions, such as data collection and management oversight, are provided in Appendix 4, 

p.196). 

These publications involve complex and messy data collected for the SVC, the OCD clinic, the HCV 

clinic, and Sialon II. To the best of my knowledge, there are only three other examples of datasets 

similar to the SVC’s, while datasets for the other projects are unique (see Sections 1.2.1-1.2.4, p.33-

p.36, for descriptions).  

 

4.1. Theme one: improving service engagement, treatment efficiency, and health outcomes for 

vulnerable groups 

The three publications here discussed indicate how stratifying (1, 2) service users and vulnerable 

groups could be useful to clinicians in shared decision-making with service users (195) for 

determining: intervention readiness; appropriateness of treatment pathways; and for tailoring 
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interventions. Through advanced statistical analysis, I have generated new knowledge regarding 

risk-taking behaviour, engagement, treatment, and outcomes in ‘hidden’ and vulnerable groups.  

 

4.1.1. Brief coping strategy enhancement for distressing voices: Predictors of engagement and 

outcome in routine clinical practice (2018) Clinical Psychology & Psychotherapy [PUB·I](3) 

PUB·I (see Appendix 2, p.91) describes investigation of service user characteristics and baseline 

clinical measures predictive of whether an individual, distressed by hearing voices, would engage in 

four sessions of brief-CSE if offered (estimated outcomes for brief-CSE had previously been 

established [PUB·VI](6)). For those i) accepting and ii) completing therapy, predictions of adherence 

and change in outcomes were estimated. Using SVC data, I applied linear regression with baseline 

covariate adjustment (196) to improve analytic efficiency to try to reduce the sensitivity of 

regression-to-the-mean (RTM) (see Appendix 3, p.192, for an explanation of this phenomenon 

known in analyses of change scores (57, 161-164)). RTM is a key limitation of uncontrolled data such 

as these. I also used multiple imputation by chained equations (MICE, see Appendix 3, p.191, for a 

description of this application) to reduce the bias due to missing data. Furthermore, the lack of a 

control group makes it impossible to rule out whether health improvements may have occurred 

naturally over time without intervention. 

My advanced statistical analyses produced good quality evidence of the benefits of CSE in a real-

word setting and my findings contributed to improvements in patient experience through a better 

understanding of need. Arguably, this has historically been neglected by services but is now 

mandated by NHS reforms (197). I produced new knowledge about likely engagement and brief-CSE 

outcomes conditional on baseline levels of depression, anxiety, stress, and voice-hearing distress. 

This is significant because systematic screening measures could potentially indicate suitability of 

brief-CSE treatment for an individual, functioning as a stratification tool for clinicians in shared 

treatment decision-making with service users. Based on my evidence, those deemed not ready for 

brief-CSE may now consider redirection to an alternative therapy first as part of the Trust’s care 

pathway. 

Implications for clinical effectiveness and patient safety (198) include: improvements in clinical 

efficiency (e.g. using the least amount of resources appropriately possible to achieve anticipated 
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outcomes (199)); optimisation of therapeutic outcomes; and enhancements in patient quality of 

life. In the longer term, there are associations with reduced primary and secondary care use, leading 

to cost savings in the health and social care system (198). Ensuring service users are offered 

treatments at appropriate times can avoid lasting negative effects, thereby facilitating successful 

engagement with future treatments (198, 200).  

 

4.1.2. Factors related to difference in condomless anal intercourse (CAI) between men who have 

sex with men (MSM) and steady versus non-steady partners: results from a European bio-

behavioural survey (2019) Journal of Public Health [PUB·II](11) 

I conceptualised paper PUB·II (see Appendix 2, p.99) alongside the first and sixth authors, aiming to 

use harmonised data in identification of factors differentiating behavioural patterns in MSM by risk-

taking behaviour. The study employed non-standard, targeted sampling methods designed to 

increase participation rates in vulnerable and ‘hidden’ groups. With over 400 variables on 4,901 

survey participants from 13 countries, this data was particularly complex compared to clinic data. I 

conducted multilevel logistic regression modelling (see Appendix A3.2, p.191) to account for city-

level clustering and unobserved community-level contexts (e.g. level of gay stigma, access to HIV/STI 

treatments, and health promotion activities) (201). Ignoring the hierarchical data structure would 

have resulted in the underestimation of standard errors (201). Two models were created, one for 

casual partners and one for steady partners. An alternative approach would have been to create a 

single model incorporating interactions between independent variables and partner type. This was 

avoided because I wanted to create simple models that could be easily understood by practitioners. 

In terms of model building, lasso regression (a shrinkage and variable selection technique) could 

have been applied to determine the optimal combination of factors (202). A limitation of the data 

was that it was cross-sectional and so causality could not be inferred by the factors identified for 

model inclusion. In addition, RDS and TLS sampling techniques have been reported as responsible 

for significantly under- or over-sampling certain subgroups of the MSM population on factors such 

as age, education, socio-economic status, etc. (13, 203-205). Awareness of these points was 

important during the interpretation of the findings. 



   

 

   
51 

My analysis led to new insights about the relationship between MSM characteristics, behavioural 

patterns, and risk-taking by partner type that could be used for stratification and targeting. I 

established a link between increasing age and reduced likelihood of CAI (regardless of relationship 

status) not previously identified, and suggested prevention strategies disproportionately target 

younger MSM. Tailored approaches are more efficient, less costly, and have potential for greater 

impact on the target population (206, 207). This intelligence complements my other collaborative 

work about MSM risk-taking behaviour, which can also inform strategies for tailoring interventions 

(14, 17). Furthermore, Australian researchers had highlighted an association between increased 

pre-exposure prophylaxis (PrEP) use and CAI with casual partners (208). My findings could help pre-

empt a similar trend, should it occur in Europe. 

 

4.1.3. ITTREAT (Integrated Community Test - Stage – TREAT) Hepatitis C service for people who 

use drugs: Real-world outcomes (2020) Liver International [PUB·III](4) 

In PUB·III (see Appendix 2, p.113), I reported an intensive real-world evaluation of a new 

community-based care model designed to increase take-up of HCV screening and treatment in 

people who use drugs (PWUD). I designed data collection tools and protocols and created a patient 

identification system to track individual patient journeys through the HCV clinic. This enabled 

linkage of patient-reported, treatment, clinical, and health-economic outcomes within a novel 

dataset. Under the previous care pathway, take-up of referrals for hospital-based care was 

approximately 5% with no treatments (140). Risk of missing data due to research disengagement 

was therefore high. I worked with the HCV nurse to develop and implement plans to minimise the 

potential level of missing data and improve recording. This had the impact of improving the overall 

data quality.  

Following data merge, I applied MICE to address missingness during the analysis, reduce potential 

bias and improve statistical power. My findings may have significant implications for helping 

practitioners and commissioners understand needs, treatment options, and associated costs for 

PWUD. This unique, validated, systematic, and economically rich data which I created also addresses 

a gap identified by clinicians to inform planning and commissioning (186). A limitation of this data 

is that it is from a single site in Sussex, meaning that it is not generalisable. However, the real-world 
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setting of the study, the strong evidence of patient benefit, and the comparable level of cure in 

other countries (177) has made the findings attractive to commissioners in other areas (i.e. 

Birmingham and Nottingham HCV service networks). 

My findings indicated that service uptake and compliance was over 95%, whilst the cure rate 

(primary outcome) was 87%. Compared with zero treatments under the previous care model, my 

analysis demonstrated unequivocal effectiveness of the new approach. Furthermore, each cure 

(N=109) contributed to the 2030 Office for Health Improvement and Disparities (OHID) and WHO 

targets for HCV eradication (103). Many onward HCV transmissions had clearly been curtailed at a 

reasonable cost. However, due to the high cure rate, another limitation of the data was that I was 

unable to conduct planned predictive analysis to identify baseline factors for stratification of PWUD 

by likelihood of sustained virological response (SVR) success or failure.  

 

4.2. Theme two: translating research findings to a naturalistic setting, widening access to 

psychological therapies, and dealing with the messy data that ensues in routine clinical practice.  

This section demonstrates translation of RCT findings of a novel intervention for a vulnerable group 

into routine clinical practice. I developed new insights through successful harmonisation and 

analysis of complex and messy data using advanced methods, to understand patient benefit of the 

novel intervention better. This contributes to the clinical literature with respect to widening access 

to psychological therapies for people who hear voices (a key NHS target (128)). Study findings have 

also informed development of new brief interventions that have successfully attracted research 

funding (63). 

 

4.2.1. Group Mindfulness-based intervention for distressing voices: A pragmatic randomised 

controlled trial (2016) Schizophrenia Research [PUB·IV](8) 

PUB·IV (see Appendix 2, p.125) presented the first RCT (NIHR-funded) of a novel group mindfulness-

based intervention for reducing distressing voices in a population with schizophrenia. This RCT 

evaluated effectiveness of the group intervention based on the CORE Outcome Measure (CORE-

OM; the primary outcome), a generic global assessment of psychological distress covering 
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wellbeing, symptoms, functioning, and risk. Following cessation of statistical support partway 

through data collection, I was invited onto the study team, and implemented rigorous data quality 

checks and management protocols (maintained for subsequent SVC studies) which helped to 

improve data quality. With an overall study drop-out rate of 24%, the RCT data was limited by its 

level of missingness. I applied inverse probability weights which had the impact of reducing the 

associated bias. I also conducted an intention-to-treat analysis (so all randomised participants 

contributed data to the analysis) and employed separate linear models to estimate effectiveness at 

the two follow-up time points. Over time, my analytical approach to clinical trial data has developed. 

Therefore, if I were to approach the data analysis again, I would use a single linear mixed model (for 

each clinical outcome) and multiple imputation as alternatives (see my LIGHTMIND RCT study 

protocol for an example (64)). These would improve the efficiency and robustness of the analyses. 

In addition, an exploration of changes in outcomes at the individual-level (as in PUB·V) would have 

been useful information to start understanding the extent of patient benefit in different subgroups.  

Small and statistically non-significant differences for CORE-OM were found alongside moderate 

changes on some secondary clinical outcomes targeting specific symptoms (e.g. depression and 

distress intensity). Absent of clinical consensus on the primary outcome for voice-related distress, 

only clinical measures constructed to target the anticipated therapeutic change were 

recommended. Based on my findings, the distress dimension of PSYRATS-AH and the Hamilton 

Program for Schizophrenia Voices Questionnaire (HPSVQ) were subsequently used as sensitive 

measures in other voice-hearing distress studies (209) including my own [PUB·I,V,·VI,·VII](63, 87, 

134). Conclusions indicated that a more appropriate determination process for patient benefit and 

monitoring changes following intervention was needed. Nevertheless, positive secondary results 

provided a strong mandate for introducing and delivering the novel intervention in routine clinical 

practice and the SVC.  
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4.2.2. A service evaluation of a group mindfulness-based intervention for distressing voices: how 

do findings from a randomised controlled trial compare with routine clinical practice? (2020) 

Behavioural and Cognitive Psychotherapy [PUB·V](5) 

Following PUB·IV, I co-conceptualised, and was lead author of PUB·V (see Appendix 2, p.132) which 

was the first published evaluation of a group mindfulness-based intervention for distressing voices 

in routine clinical practice (contributing to background, methods, write-up, and conclusions). The 

aim was to explore how RCT findings (see Section 4.2.1, above) translated to a naturalistic setting. 

Following service user consultation, self-completed measures were introduced to SVC in 2016. 

Consequently, the primary outcome (voice-hearing distress) measurement tool changed from 

PSYRATS-AH to HPSVQ. The presence of two primary outcomes to measure voice-hearing distress, 

the lack of a control group, and considerable missingness were key limitations of this particularly 

complex and messy SVC data.  

I developed a method to harmonise SVC data across the primary outcomes using a Z-score technique 

(see Appendix A3.4, p.194) which improved statistical power (see Appendix A3.5, p.195, for a 

definition) and facilitated more efficient data analysis leading to more reliable estimates. This 

approach has subsequently been used to explore outcomes for people with Borderline Personality 

Disorder (BPD) (87). I also applied MICE to reduce the impact of missing data bias and included 

baseline covariate adjustments to reduce RTM in the pre-post analyses. My statistical analysis 

brought new knowledge to the clinical literature regarding benefits of group mindfulness-based 

therapy for transdiagnostic patients. However, standardised effect sizes (e.g. Cohen’s d) may be 

difficult for clinicians to interpret for individual impacts (210) and so different approaches were 

applied to demonstrate patient benefits and harms (see Appendix A3.3, p.192).  

Overall, findings were comparable to those from the RCT, with good engagement and therapeutic 

outcomes, and therapists in clinical practice generating outcomes equivalent to research settings. I 

also observed low intervention cost compared to NHS hospital bed use following crisis, with 

implications for planning and commissioning. Findings indicated that baseline screening for 

subjective recovery and depression could help clinicians better understand potential benefits and 

harms experienced by individual patients following therapy referral (similar to Section 4.1.1, p.49). 

In general, this may lead to positive impacts on a patient’s journey.  
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4.2.3. Brief Coping Strategy Enhancement for Distressing Voices: an Evaluation in Routine Clinical 

Practice (2018) Behavioural and Cognitive Psychotherapy [PUB·VI](6) 

Prior to PUB·I, PUB·VI (see Appendix 2, p.148) presented the first evaluation of novel brief-CSE in 

routine practice. Adapted from a 10-session CSE intervention which had yielded significant results 

in an RCT (211), it was delivered by a range of mental health practitioners, including those with 

limited experience of delivering psychological therapy (briefly-trained). I applied MICE to address 

the 16% (overall) missing data with the anticipated impact of reducing bias in this uncontrolled 

study. I also introduced the MCID (see Appendix A3.3, p.193) to assess, and then convey to clinicians, 

what observed levels of change may mean to individual service users. Often used in RCT designs, its 

application here presented a novel approach to service evaluations of voice-hearing interventions 

in routine secondary care. If I were to repeat the analysis, I would include Treatment Response Rates 

(TRR) (see p193) as a tangible way of communicating effect sizes to a wider audience.     

My statistical analysis indicated acceptability (72% completed brief-CSE) of single-symptom 

(distress) focused therapy delivered by a mix of practitioners, which constitutes new and significant 

clinical knowledge. Meanwhile, a statistically significant small-medium effect (see Appendix 3, p.192 

for descriptions of effect sizes) on the primary outcome indicated a promising level of change.  

Alongside my study comparing outcomes of brief-CSE delivered by different types of therapists (see 

p.40 for details on Clarke et al. (134)), PUB·VI findings help support delivery of psychological 

therapies by briefly-trained mental health practitioners. Since they are more prevalent and less 

expensive than NHS clinical psychologists, my work has potential implications for widening access 

to brief interventions. My results also support starting patient treatment journeys earlier and 

reducing waiting list times. This therapy has therefore been added to the SPFT menu of care for 

patients distressed by voice-hearing. Another study of brief-CSE for people with BPD (87) 

corroborated our findings regarding widening access, and demonstrated that BPD patients can 

achieve treatment outcomes in line with people with psychosis.  
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4.3. Theme three: using assessments of clinically meaningful improvements to make decisions 

about whether to deliver novel interventions to vulnerable groups  

This section aims to demonstrate my contributions to the scientific literature through improved 

service evaluation techniques that re-contextualise elements of RCT methodology and successfully 

apply them to routine clinical data. 

 

4.3.1. Evaluating the “C” and “B” in brief cognitive behaviour therapy for distressing voices in 

routine clinical practice in an uncontrolled study (2019) Clinical Psychology & Psychotherapy    

[PUB·VII](7) 

PUB·VII (see Appendix 2, p.161) was co-conceptualised with Australian collaborators. We aimed to 

evaluate behavioural and cognitive component modules of a single-symptom brief cognitive 

behavioural therapy (CBT) delivered by Perth Voices Clinic (see Section 3.1, p.43), and establish 

whether either module led to significant and clinically meaningful improvements in voice-related 

distress. Furthermore, information was absent from the clinical literature regarding potential 

mediating effects of beliefs about self and voices with respect to voice hearing distress, and this was 

explored using simple mediation.  

Again, missingness was a limitation of the data so I combined MICE with linear mixed models (see 

Appendix A3.2, p.191) to improve the estimation of pre-post module differences. After introducing 

the MCID to SVC as a standard evaluation tool (following successful application in an OCD clinic RCT; 

see 4.3.2-4.3.3), I assessed the differences in relation to the MCID to enhance the data analysis. I 

also used percent improved and deteriorated to measure intervention benefits and harms. Like 

PUB·VI, the statistical analysis could have included TRR assessments (see p193) to further useability 

and accessibility of the findings.     

Overall, my findings supported intervention delivery by a wider group of mental health practitioners 

alongside clinical psychologists, producing financial benefits to the NHS and supporting my earlier 

evaluative work of brief-CSE [PUB·I, ·VI]. Contrary to hypotheses that beliefs about self and voices 

are important mechanisms of change in voice-hearing distress, my mediation results did not support 

this. The mediation analysis was also likely limited by  limited by the sample size (213). However, 

we hypothesised that another mechanism, therapeutic alliance (an important component of 
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patient-therapist relationships (212)), may have greater sensitivity to change. This was included for 

exploration in the GiVE2 RCT (62, 63).  

 

4.3.2. Mindfulness-based exposure and response prevention for obsessive compulsive disorder: 

study protocol for a pilot randomised controlled trial (2015) Trials [PUB·VIII](9) 

PUB·VIII (see Appendix 2, p.171) demonstrates how decision-making can be objectively guided in an 

RCT by the MCID (214). The aim was to pilot an effectiveness RCT of novel mindfulness-based 

exposure and response prevention (MB-ERP) for OCD compared to ERP alone. Possible magnitudes 

and directions (i.e. whether MB-ERP or ERP had the potential to be superior) of effects were 

estimated, as well as process measures (i.e. attrition rates, level of engagement in session 

attendance, ERP tasks performed, weekly ERP homework diary completion, mindfulness diary 

completion, and data completeness). Findings would be used to plan a trial and conduct a future 

fully-powered RCT. Following pilot study guidance, no hypothesis testing nor replacement of missing 

data was planned. This put limitations on the types of analyses and interpretations that could be 

drawn (i.e. effectiveness could not be confirmed using the data). 

When I joined the research team, NIHR funding had been secured. My main contributions focused 

on: establishing data monitoring procedures which led to an improvement in data quality; and, 

designing statistical analyses for the process measures and primary outcome (Yale-Brown 

Obsessive-compulsive Scale - Second edition (YBOCS-II), the gold standard tool for measuring OCD) 

which enhanced the overall confidence in the results. Although aware of the MCID and its 

application in RCT sample size calculations, our research team had not previously used it to indicate 

the success of a pilot study (I introduced this). I defined the stop-go criteria and planned its 

evaluation drawing on guidance from the literature (214), service users, and clinical-academics. This 

resulted in the creation of a progression statement based on the between-group estimate for 

YBOCS-II and corresponding 95% confidence intervals, with respect to the MCID and a zero 

between-group difference.  

My development of the study protocol was an important first step for utilising the MCID as an 

objective tool to indicate signals of effect in small studies. Following the helpful application in this 

study, my approach was subsequently applied in OCD clinic and SVC studies based on naturalistic 



   

 

   
58 

data [PUB·V, ·VI, ·VII](87, 134), and RCTs of different therapies for voice-hearing (60, 61, 63) and 

depression (64) (on which I collaborated). My introduction of the MCID resulted in the ability to 

make important decisions about the extent to which a series of novel interventions were having the 

desired effect and whether they should continue to be delivered. 

On reflection, the sample size for this study (12 per arm (215)) was relatively small for making 

decisions about whether a fully-powered RCT was feasible which is a key limitation of the data. For 

feasibility or pilot studies of a similar nature, I recommend using a larger sample size (e.g. 35 per 

arm (216)).  

4.3.3. Mindfulness-based exposure and response prevention for obsessive compulsive disorder: 

Findings from a pilot randomised controlled trial (2018) Journal of Anxiety Disorders [PUB·IX](10) 

Following PUB·VIII, the main aim in PUB·IX (see Appendix 2, p.179) was to determine the level of 

support for evaluating MB-ERP in a fully-powered active-control RCT. I evaluated pilot study process 

measures using descriptive statistics and used regression models to estimate between-group 

differences, adjusted for baseline scores (thereby reducing RTM) and site, and corresponding 95% 

confidence intervals. I compared between-group differences for the primary outcome (YBOCS-II) to 

the MCID of 5 points and a zero-point difference to evaluate the stop-go criteria.  

My analysis did not indicate a potential signal of effect of MB-ERP in comparison to ERP, with high 

(65%) participant drop-out at follow-up (a limitation of the data). Missing ERP homework and 

mindfulness diaries (64% and 63%, respectively) indicated the lack of feasibility of this data 

collection method. I determined that there was insufficient evidence to support progression to a 

fully-powered trial. As a result, the novel intervention was withdrawn from the OCD clinic thus 

reducing the risk of patient harm. It was recommended that the team focus on adaptations to 

provide patient benefit.  

My findings provided new knowledge that adding mindfulness to ERP may not bring increased 

benefits over ERP alone. Subsequently I collaborated on a follow-up study exploring participant 

perspectives on acceptability and effectiveness of mindfulness-based CBT for OCD (217). As 

described earlier, I introduced systematic consideration of the MCID into all appropriate OCD and 

SVC clinic studies thus enhancing the analysis of these data.  
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As indicated at the end of the previous section, an alternative approach would have been to recruit 

a much larger number of participants to the RCT. With more participant data, outstanding 

uncertainties about between-site differences in therapy delivery and outcome could have been 

explored more thoroughly. This may have improved the research team’s understanding of the 

negative findings and informed next steps.  
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5. Conclusions, recommendations, and next steps 

This critical appraisal integrates nine published articles and explores the use of naturalistic complex 

and messy data to further develop the accessibility and effectiveness of healthcare for vulnerable 

groups, highlighting both standard and non-standard methods for data collection and 

harmonisation. Furthermore, my purpose has been to illustrate how these approaches, combined 

with advanced statistical methods, can facilitate new clinical knowledge including: patient benefits 

of novel interventions [PUB·V, ·VI]; effectiveness of new models of care [PUB·III, ·VII]; and ways of 

tailoring interventions to improve service user experiences [PUB·I, ·II, ·III, ·V]. To identify my unique 

contributions to new knowledge and potential impact (summarised in Appendix 4, p.196), and to 

guide the development of this thesis, a combination of frameworks (a logic model, contribution 

mapping, impact assessment, and self-reflection) were used (project logic models are displayed in 

Appendix 5, p.207).  

Promising small-to-medium effects for novel brief coping strategy enhancement therapy and 

person-based cognitive therapy were found in the SVC. Meanwhile, treatment take-up and cure 

rates in the HCV clinic increased from 5% to 95% and 0% to 87%, respectively, providing strong 

evidence that the new nurse-led community model had impact. Investigation using statistical 

regression models indicated how individual outcomes could be modified through treatment 

readiness assessments based on mental health symptoms, housing status, or current drug use. For 

those deemed not ready, alternative interventions could address the most important needs. This 

new knowledge is evidenced in Appendix 2 (see p.91 for my nine published journal articles). 

I also demonstrated the value of repurposing methods drawn from the RCT literature to inform 

collection and analysis of naturalistic routine clinical data for vulnerable groups. Data management, 

project protocols, and statistical analysis plans introduced in NHS clinics have helped to improve 

data quality, recording and analysis preparation (for trainees and other learners). My wider 

selection of work (see Appendix 1, p.87, for a list of my 35 peer-reviewed publications) also informed 

the proposed definition of good-quality naturalistic data. This is perhaps a helpful contribution to 

the discussion in the literature about what good-quality clinical data is, but more work needs to be 

done by the community of data handlers, analysts, and statisticians to come to a consensus. 

Additionally, broader application of the MCID concept (i.e. beyond informing sample size 
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calculations) has enhanced how potential patient benefits and harms are assessed and 

communicated in mental health clinics [PUB·V, ·VI, ·VII, ·IX]. Importantly, the MCID was used in an 

OCD clinic study to demonstrate that mindfulness-based exposure response prevention should be 

withdrawn, preventing future potential harms. 

The primary focus of this thesis is how complex and messy naturalistic data may be utilised for 

clinical insight and decision-making for vulnerable groups (e.g. which service users are least likely to 

engage and whether they should be offered treatment now or after receiving an alternative 

intervention; other examples are described in Appendix 4, p.196). My publications provide 

considerable evidence that such data can inform decision-making at individual, service provider, 

and healthcare system levels possibly leading to wide-reaching impacts for vulnerable groups. For 

instance, the Sialon II project [PUB·II] and HCV clinic work [PUB·III] have prevented onward virus 

transmission (as highlighted in Appendix 5 on p.210 and p.212) and consequently significantly 

contributed to the 2020 UNAIDS 90/90/90 and WHO hepatitis eradication targets (99, 118). 

Evidence of treatment effects in the SVC [PUB·I, ·VI] and HCV clinic [PUB·III] have led to further roll-

out and commissioning of services across Sussex, the wider UK cities, and internationally, increasing 

the health and wellbeing of vulnerable people. Providing individuals with tools to improve health 

and wellbeing may also increase everyday functioning, whilst instilling hope, with potential 

implications for both social (218) and economic capital (219, 220). Study findings have also informed 

clinic resources, presentations, training, and media articles, which may have improved clinician and 

health practitioner awareness, knowledge, and skills, and reduced stigmatising practices. Key 

limiting factors to use of naturalistic data are quality and quantity, with completeness often falling 

below 95% (e.g. [PUB·III, ·V]). 

The second research question focused on understanding the impact of applying advanced statistical 

analysis to harmonised complex and messy data for vulnerable groups. My selected SVC, ITTREAT, 

and Sialon II publications demonstrated that harmonisation methods can help produce unique and 

information-rich datasets that allow for more in-depth analyses and between-group comparisons. 

Such data have been requested by healthcare systems to improve insights into relations between 

vulnerable group behaviour, treatment outcomes, and/or health economics. In the ITTREAT study, 

without linking routine clinical monitoring data to service use and associated costs information, 

estimating cost per HCV cure would have been challenging. Micro-level service use data is rarely 
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routinely collected (for health economic evaluation) due to the time and effort involved and limited 

analytical resources. In addition, the harmonised datasets described in this thesis also include those 

who might be viewed as ‘at-risk’, ‘seldom heard’, or ‘hidden’. This provides confidence that applied 

advanced statistical analyses have generated evidence that can be used for insight to facilitate 

nuanced decision-making, leading to positive effects for those historically underserved by 

healthcare services. Furthermore, in the cases of ITTREAT and Sialon II, since the harmonised data 

contained information for various vulnerable sub(groups), statistical analyses produced findings 

with a higher level of external validity than if standard sampling approaches had been used (for 

more information on how the findings led to national and international commissioning, see 

Appendix 4, p.196). 

Widening access to healthcare for vulnerable groups through community-based services is a key 

theme running through this thesis. Evidence from ITTREAT supported implementation of the full 

HCV model in three Sussex-based NHS Trusts, and informed both the Birmingham and Nottingham 

HCV service networks. This model has potential to transform HCV management guidance for people 

who use drugs, both nationally and internationally through the British Viral Hepatitis Group, UK HCV 

Trust, HCV Action, and International Network for Hepatitis in Substance Users. The HCV clinic model 

was rolled-out to homeless hostels in 2020 and could be further extended to target prison leavers 

where screening up-take for HCV is low (221).  

The COVID-19 pandemic has accentuated the stark realities of the enduring health inequalities and 

social injustices experienced by ethnic minorities. Due to structural inequities in access to NHS 

health and preventative services and treatments, ethnic minorities have experienced 

disproportionately high morbidity and mortality (222-225). Combining co-production and peer-led 

outreach alongside the HCV Nurse, further research in at-risk ethnic minorities could incorporate 

RDS to find, engage, and treat those born or raised in high HCV prevalence countries (226).  

Concerning NHS healthcare reforms (197) and Integrated Care Systems (ICSs; implemented in 

England in April 2021), my findings could inform data harmonisation and analysis across healthcare 

partnerships to support decisions about service models, delivery, and treatments. Assessing 

meaningful differences in routine care, a concept applied in the SVC and OCD clinic, could be 

combined with vulnerable group sub analyses in other settings. Focus on improved understanding 
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of treatment/intervention success or failure for underserved groups may enhance health care 

experiences for all groups, increase efficiency, and realise economic benefits. 

A possible strategic approach to optimised use of NHS data could be to embed more statisticians in 

clinical teams. Clinician-statistician dialogue, instigated at study initiation, increases the likelihood 

of: appropriate and efficient design decisions; effective data collection tool choice; access to 

advanced statistical analyses (where appropriate); and robust interpretation of findings to provide 

valid conclusions (227, 228). Investment in clinician-statistician relationships can also improve the 

analytic capabilities of clinicians (229) through training and mentoring (e.g. on collaborative projects 

and/or through co-facilitated clinical leadership training). This relationship is a unique and symbiotic 

pairing, with mutual benefits that could be utilised more effectively across the NHS. Lack of support 

for such partnerships is another barrier to the use of naturalistic data for clinical insight. Evidence 

from this synthesis highlights not only practical benefits from statistician investment, but also 

efficiency, sophistication, and rigor which can lead to quicker clinical advancements. 

Finally, the increasing volume of routine clinical data for vulnerable groups, captured in electronic 

health records and generated over time for monitoring purposes, may create opportunities for 

machine learning applications (a type of Artificial Intelligence (AI) introduced in Section 2, p.41) as 

an alternative to regression-based models (230). This has the potential for more accurate 

predictions of engagement and outcomes. When linked to other nationally gathered data (e.g. 

hospital, welfare, housing, and/or social care services), routine clinical data could possibly be used 

to predict risks of mental or physical health problems, or early mortality (231). These insights may 

inform early intervention and/or identify research gaps. However, to improve the predictive power 

of machine learning models, data needs to be more representative of vulnerable groups, granular 

(e.g. by ethnicity) (232), and longitudinal. Disregarding underrepresentation of vulnerable groups in 

healthcare data risks reinforcing extant healthcare inequalities (233). Furthermore, appropriate 

source data is crucial for powering AI, and UK government guidance emphasises inputted data 

quality as both an ongoing commitment and an organisational culture need (234). My work 

therefore offers a significant contribution to further discussions regarding AI in healthcare with 

respect to data collection and quality, and reducing systematic bias (235).  

Beyond the potential ability to predict or diagnose illnesses, machine learning has many other 

realised and possible uses including patient risk stratification and improving medical efficiency (236, 
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237). It is, therefore, growing in popularity as a promising application for developing healthcare, 

clinical insight, and decision-making. My next step is to explore the use of routinely collected NHS 

trust-level data and machine learning to predict in-patient length of stay (LOS) in an acute mental 

health service. Managing hospital bed occupancy in these services has been historically challenging; 

targets for NHS reforms to eliminate inappropriate out-of-area placements (OAPs) for adults in 

acute mental healthcare by 2021 have been missed (238). Modifying local systems and internal 

processes to manage bed demands better may shorten LOS resulting in fewer OAPs and potentially 

lowering NHS expenditure (in 2020/21, the annual cost of OAPs to SPFT was £10m (239)). A novel 

machine learning tool is currently being co-designed by mathematicians, data analysts, service 

users, and clinicians to predict which patients are likely to have an extended LOS based on their in-

patient admission data. The performance of the final machine learning algorithm will be compared 

to results from the alternative regression-based analysis. This may contribute to the analytical 

community’s understanding of the degree of improvement in precision attained through application 

of AI methods. In the project’s next phase, I plan to facilitate a research study to explore the practical 

applications and feasibility of a clinician-facing version of the LOS machine learning tool. This will 

involve evaluations to assess: i) safety and reliability of the tool; ii) its potential to outperform 

current methods for predicting LOS (i.e. clinical judgement); iii) clinicians’ perceptions and 

experiences of its efficiency, usability, and relevance; and iv) its ease of integration into clinical 

practice (240). I would also like to explore the role of ethnicity in determining LOS and the potential 

need for cultural adaptations. 

In conclusion, if deemed of good quality according to the eight-domain framework proposed in this 

thesis (see Table 2, p.38), complex and messy data acquired from vulnerable groups can be 

confidently used by clinicians and health practitioners for clinical insight and decision-making (e.g. 

evidence of acceptability of a novel treatment or indicating how interventions should be tailored). 

Advanced statistical analyses (e.g. multiple imputation and multilevel modelling) can successfully 

be combined with data harmonisation methods to: understand individual needs better; generate 

evidence of patient benefits of novel interventions and care models; identify ways to improve 

patient journey experiences; and ultimately positively impact health. Furthermore, due to the 

frequent occurrence of data missingness in naturalistic clinical datasets, the significant role that 



   

 

   
65 

advanced statistical analysis (in particular multiple imputation) plays in enhancing the data quality 

should not be ignored.
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Cognitive behaviour therapy is recommended internationally as a treatment for

psychosis (targeting symptoms such as auditory hallucinations, or “voices”). Yet

mental health services are commonly unable to offer such resource!intensive psycho-

logical interventions. Brief, symptom!specific and less resource!intensive therapies

are being developed as one initiative to increase access. However, as access increases,

so might the risk of offering therapy to clients who are not optimally disposed to

engage with and benefit from therapy. Thus, it is important to identify who is most/

least likely to engage with and benefit from therapy, and when. In the current study,

225 clients were assessed for suitability for a brief, 4!session, manualized, cognitive

behaviour therapy!based intervention for voices (named coping strategy enhance-

ment therapy) and 144 commenced therapy, at a transdiagnostic voices clinic based

in Sussex, UK. This article reports on the value of depression, anxiety, stress, insight

into the origin of voices, length of voice hearing, and demographics in the prediction

of engagement and outcomes. The study found that higher levels of baseline depres-

sion, anxiety, and stress were significantly associated with poorer outcomes, espe-

cially if clients also had high levels of voice!related distress. The engagement

analyses showed that levels of voice!related distress at baseline predicted dropout.

These findings highlight the importance of assessing negative affect and voice!related

distress prior to commencing therapy for distressing voices, to help determine if the

client is suitable or ready for brief!coping strategy enhancement.

KEYWORDS

auditory hallucinations, CBT, coping, dropout, outcomes, voice hearing

1 | INTRODUCTION

“You are pathetic. Look at you, you can't even hold down a job. You

disgust me and everyone else.”

This is a typical example of what can be heard when clients

report hearing auditory hallucinations (hereafter referred to as

“voices”), a common experience for the majority of clients with a

diagnosis of schizophrenia spectrum disorder (Thomas et al., 2007)

and other psychiatric disorders (Sommer et al., 2012). Voices often

cause significant distress, which can be exacerbated by the client's

beliefs about the perceived power and control of voices (Birchwood

& Chadwick, 1997; Chadwick & Birchwood, 1994). Cognitive

behaviour therapy for psychosis (CBTp) seeks to re!evaluate the

accuracy of these beliefs and enhance the client's sense of personal

control with the aim of reducing voice!related distress. It has been

found to be moderately effective in doing so, with meta!analyses of

CBTp reporting small to modest effects (van der Gaag, Valmaggia,

& Smit, 2014).

Despite CBTp's inclusion in the UK's National Institute for Health

and Care Excellence guidelines (National Collaborating Centre for

Mental Health, 2014) as a treatment for the positive symptoms of

schizophrenia (including voices), only 10% of clients access this
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therapy in the UK's National Health Service (Schizophrenia Commis-

sion, 2012). A significant barrier to access is the availability of clini-

cians trained to deliver CBTp (Haddock et al., 2014). Possible

initiatives to address this problem are (a) to reduce the number of ses-

sions required to generate beneficial outcomes (Hazell, Hayward,

Cavanagh, & Strauss, 2016) and/or (b) for therapies to be delivered

by a large and available workforce of frontline mental health workers,

following a brief training. The Sussex Voices Clinic has combined both

initiatives by delivering a brief, four!session form of CBTp (coping

strategy enhancement; brief!CSE) to voice hearing clients within rou-

tine clinical practice (N = 101), with therapy delivered by clinicians

with a range of educational backgrounds (Hayward, Edgecumbe,

Jones, Berry, & Strauss, 2017).

Brief!CSE is a form of CBTp that focuses on reducing exposure

to voice triggers, increasing the use of effective coping strategies,

and increasing esteem!enhancing activities (Tarrier et al., 1993,

1998). The sessions are delivered over four, 50!min individual ther-

apy sessions. In each session, a worksheet is completed with the

clinician, and a diary sheet is given to allow for monitoring of new

behavioural strategies during the week. Each session seeks to raise

awareness of the events that regularly occur before (“triggers”)

and after (“coping strategies”—which may be helpful or unhelpful)

voice activity or increases in voice intensity. Consideration is also

given to the times when voices may not be active or are less

distressing (esteem!enhancing activities). This raised awareness aims

to identify an existing behaviour that can be adapted and imple-

mented in the client's daily life, with subsequent monitoring of their

effectiveness and the problem solving of any obstacles to regular

and systematic use.

Clinicians delivering brief!CSE require less training than is

needed to deliver standard CBTp because brief!CSE is primarily

behavioural and works within a client's existing coping repertoire.

Hayward et al. (2017) found this brief behavioural intervention to

have a significant—albeit small!moderate—effect on voice!related

distress (d = 0.37) and secondary outcomes (including depression,

anxiety, voice frequency, and subjective recovery) within an uncon-

trolled evaluation.

There is a risk of clients who are not optimally disposed to engage

with and benefit from therapy being referred to any service. However,

this risk is potentially amplified when attempting to increase access to

therapy by offering brief, symptom!specific interventions such as

brief!CSE, as clients previously considered unsuitable for therapy

because of tighter eligibility criteria are more likely to be referred. This

may lead to clients dropping out of therapy and/or experiencing poor

outcomes. Meta!analyses of CBTp dropout suggest that rates are low

(approximately 16%; e.g., Burns, Erickson, & Brenner, 2014; Lincoln,

Suttner, & Nestoriuc, 2008), but few studies have explored the predic-

tors of dropout, particularly in relation to therapy targeted specifically

at distressing voices. Perivoliotis et al. (2010) examined CBTp dropout

in a psychosis sample and found that higher levels of delusions at

baseline—but not voices or insight—predicted a failure to move past

the assessment phase, but none of these variables predicted dropout

once therapy had commenced. Lincoln and colleagues (2014) con-

ducted a similar study and found that the strongest dropout predictors

were a lack of insight and low social functioning (but not baseline

symptom severity, comorbidity, neurocognitive defects, or reasoning

biases).1

Regarding predictors of outcome, up to 50% of clients who

receive CBTp do not make clinically significant improvements (Garety,

Fowler, & Kuipers, 2000). A recent systematic review of the limited

studies examining predictor variables in CBTp found that female gen-

der, older age, shorter illness duration, higher levels of education, and

higher clinical insight each predicted better outcomes (O'Keeffe, Con-

way, & McGuire, 2017). However, these studies rarely measured spe-

cific symptoms or symptom!related distress as an outcome and largely

explored CBTp generally rather than CBT focused upon specific symp-

toms. The only study to take a symptom!specific approach to voices

found that negative symptoms (not insight, cognitive disorganization,

or delusional beliefs regarding the origins of hallucinations) predicted

overall improvements in voices (Thomas, Rossell, Farhall, Shawyer, &

Castle, 2011). These improvements were generated by offering up to

24 sessions (mean of 12 sessions) delivered by a clinical psychologist.

This study sought to add to the limited literature on the predictors

of engagement and outcome by examining candidate variables in a

naturalistic, pre!post, uncontrolled study of symptom!specific therapy

within a transdiagnostic voices clinic. Specifically, a large and

transdiagnostic sample was evaluated to explore the influence of

baseline levels of affective state, beliefs about the origin of voices,

1From here in, the term ‘engagement’ in therapy is used as an umbrella term
when discussing a client's willingness to commence and stay engaged in/com-
plete therapy (not to be mistaken with the use of the term to describe a process
within the therapeutic relationship).

Key Practitioner Message:

• High levels of depression, anxiety, and stress predicted a

poorer response to brief!coping strategy enhancement

(CSE) for voices, especially for those with higher

baseline voice!related distress

• High levels of baseline voice!distress predicted therapy

dropout, with clients who had low levels less likely to

commence therapy.

• Depression, anxiety, stress, and voice!related distress

should be routinely assessed in clients identified as

potentially suitable for brief!CSE for voices.

• Where high levels of depression, anxiety, and stress are

present, if these are addressed prior to therapy, clients

may be more responsive to brief!CSE for voices,

especially if highly distressed by their voices.

Alternatively, these clients may be better suited to

longer, formulation!driven cognitive behaviour therapy

for psychosis.

• Clinicians should reconsider referring clients who have

extreme (low or high) levels of voice!related distress to

brief!CSE, as they may be less likely to engage with or

benefit from this therapy.
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demographic variables, and voice!related distress on engagement with

and outcomes from brief!CSE for voices.

2 | METHOD

2.1 | Study Design

This study examines potential predictors of outcomes and dropout in a

naturalistic pre!post study design. The assessment measures were

administered at a pre! and post!assessment session by a clinic assistant

not involved in the delivery of therapy. Although participating in brief!

CSE therapy, clients were receiving treatment!as!usual from their mental

health teams, which consisted of regular outpatient appointments with a

consultant psychiatrist and their care coordinator, aswell as psychotropic

medication. Brief!CSE is the first line treatment offered to all clients

referred to the Sussex Voices Clinic. NHS Research Ethics Committee

approval was not required for the study because it was completed as a

service evaluation of routine practice within a clinical service (UK Policy

Framework for Health and Social Care Research, 2017). This service eval-

uation was registered with the NHS audit department (dated 26th

August, 2015), who advised that participant consent was not necessary.

The service evaluation covered the period of clients being seen at the

Sussex Voices Clinic fromMay 2014 to May 2017.

2.2 | Participants

The clients received the four!session brief!CSE intervention within the

Sussex Voices Clinic, a specialist outpatient service in secondary care

within a single NHS Mental Health Trust in Sussex, UK. The inclusion

criteria for the Sussex Voices Clinic are as follows: (a) a score of 4 or

above on the “hallucinatory behaviour” item on the positive and neg-

ative symptom scale (Kay, Fiszbein, & Opler, 1987) and (b) a score of

at least 3 on one of the distress items (“intensity of distress” and

“amount of distress”) of the psychotic symptoms rating scale–auditory

hallucinations (PSYRATS!AH; Haddock, McCarron, Tarrier, & Faragher,

1999). The clinic is transdiagnostic. Between May 2014 and May

2017, 225 clients were offered brief!CSE therapy. Eighty!one (36%)

attended the assessment session but did not commence therapy, 26

(12%) dropped out of therapy (attending 1–3 sessions), and 118

(52%) clients completed therapy.

2.3 | Measures

Assessment measures were delivered by a clinic assistant not involved

in therapy (to reduce the possibility of bias) within 4 weeks of therapy

commencement (pre) and within 4 weeks of therapy completion (post).

Client diagnosis was confirmed by the client's psychiatrist, and demo-

graphic information was collected at baseline. The following measures

were administered to assess clinical outcomes.

PSYRATS!AH (Haddock et al., 1999) is an 11!item semi!structured

interview designed to measure the different dimensions of auditory

hallucinations. Factor analysis has shown the scale to have four

dimensions: distress (negative content, distress, and control); fre-

quency (frequency, duration, and disruption); attribution (location

and origin of voices); and loudness (loudness item only; Woodward

et al., 2014). The 5!item distress scale was the primary outcome mea-

sure, the 3!item frequency scale was a secondary outcome measure,

and Item 5 (beliefs about voice origin) was used as a measure of

insight into voices. Woodward et al. (2014) reported high intraclass

correlation coefficients of 0.93 for distress and 0.87 for frequency

subscales.

Choice of Outcome in CBT for Psychoses (CHOICE)—short!form—is a

12!item, shortened version of Greenwood et al.'s (2010) self!report

questionnaire assessing client goals for CBT for psychosis that are

relevant to subjective recovery. Items are rated on a 0–10 scale

(0 = worst; 10 = best), with clients having space to write their specific

personal goal. The CHOICE short!form measure is currently being

used nationally and internationally to evaluate outcomes following

psychological therapies for psychosis, including the IAPT!SMI pilot

(Jolley et al., 2015). The short form has good inter!rater, test–retest

reliability, and criterion validity (Greenwood, personal communication),

but the psychometric properties cannot, for copyright reasons, be

published in the current journal prior to the publication of the CHOICE

short!form paper. This measure was included as a secondary out-

comes measure.

Depression Anxiety and Stress Scale!21 (DASS; Lovibond &

Lovibond, 1995) is a 21!item self!report questionnaire assessing affect

and distress, providing a score for depression, anxiety, and stress. Each

item is rated on a 0–3 scale (0 = do not apply to me at all; 3 = applied to

me very much/most of the time, over the past week). The DASS!21 has

demonstrated excellent internal consistency and concurrent validity

(Antony, Bieling, Cox, Enns, & Swinson, 1998) and adequate construct

validity (Henry & Crawford, 2005).

2.4 | Procedure

Therapy was delivered over four weekly individual therapy sessions of

up to 1 hr per session. Therapy was provided by clinicians with varying

experience of delivering therapy to clients distressed by hearing

voices. There were 26 therapists in total. Of the 118 clients who

completed therapy, 39 (33%) were seen by a clinical or counselling

psychologist, 44 (37%) by a clinical/counselling psychology trainee,

29 (24%) by a mental health nurse or occupational therapist, and 6

(5%) by a CBT therapist. The therapists attended a 90!min training

workshop on the intervention and monthly supervision (both provided

by the last author). The therapy was manualized, with worksheets

completed in each session. Client workbooks are available from

https://www.sussexpartnership.nhs.uk/about!voices!clinic (for a more

detailed guide to the delivery of brief CSE, please see chapter 4: “Cop-

ing with Voices” of Hayward, Strauss, & Kingdom, 2018). The four ses-

sions have three objectives: (a) to identify and reduce voice triggers;

(b) develop a strategic and effective plan for coping with and

responding to voices; and (c) identify and implement esteem!enhanc-

ing activities.

2.5 | Statistical analysis

2.5.1 | Potential predictors

Potential predictors were each of the primary and secondary measures

and the following client characteristics: length of voice hearing (in

PAULIK G. ET AL. 3
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years), gender (male/female), age (in years), education (left before age

16 or none/left school at age 16/ left school ages 17–18 or completed

college/completed university), in paid employment (yes/no), ethnicity

(White British or White other/Black and minority ethnic), and with a

partner (yes/no). Clients who were highly distressed (!15 on

PSYRATS distress) and also depressed (!11 on DASS depression)

and/or anxious (!8 on DASS anxiety) and/or stressed (!13 on DASS

stress) were categorized as being high need. All other clients were cate-

gorized as low need. This indicator was created to explore the possibility

that clients with higher levels of need were least likely to benefit from

brief!CSE.Medication was not included as a potential predictor because

clients were not always able to reliably recall the details. Scale reliability

(Cronbach alpha) scores were created for each clinical measure.

2.5.2 | Prediction of outcome

Descriptive statistics were used to summarize client demographics and

clinical characteristics at baseline and post!brief!CSE therapy. Linear

regression models were used to identify predictors of outcome for

completers only. Change scores were calculated as the change from

baseline for all primary and secondary measures (Committee for

Medicinal Products for Human Use, 2015). Models were then built

using the change score as the dependent variable, a single potential

predictor entered as an independent variable, and the baseline value

used to create the change score included as a covariate. Missing data

were assumed to be missing at random, and multiple imputation using

chained equations was applied using all the potential predictors.

2.5.3 | Prediction of dropout

Potential predictors were compared between those who were

assessed but did not commence therapy (non!commencers), those

who commenced but did not complete therapy (non!completers),

and those who completed all four sessions of therapy (completers).

This definition of completion was decided on a priori. Between group

analyses were carried out using ANOVAs followed by contrasts for

continuous variables and chi!squared tests for categorical variables.

Results from statistical tests were considered significant if p < .05.

STATA Version 13 was used for all analyses.

3 | RESULTS

The demographics and clinical characteristics of the 225 clients

included in this study are reported in Table 1. Clients had a mean

age of 38 years (range 15–76) and had been hearing voices for an

average of 14 years (range 0–59); 53% were female, and 52% had a

nonpsychosis diagnosis. Where reported, most clients (97%) were pre-

scribed psychotropic medication. The majority of clients were White

British or White other (86%), did not have a partner (78%), and were

unemployed (77%). Just under 40% of clients had left school at age

16 years or before. There were 118 (52%) completers, 81 (36%)

non!commencers, and 26 (12%) non!completers.

Table 2 shows a summary of clinical measures at baseline and post

brief!CSE. Since the initiation of the Sussex Voices Clinic, the ques-

tionnaire schedule has been modified. As a result, the maximum

amount of data available differs depending on the clinical measure.

The completers dataset used for the predictors of outcome analysis

had missing data for 332/1652 (20%) pre! and post!treatment out-

come measures and 13/827 (2%) client characteristics. As a result,

20 multiple imputations were carried out (Sterne et al., 2009).

Scale reliability scores for the clinical measures were found to be

good!excellent for distress ! = .83, CHOICE ! = .94, depression

! = .91, anxiety ! = .82, and stress ! = .85, but poor for frequency ! = .5.

Greater levels of pre! post! brief!CSE change (reduction) in the

primary outcome measure of voice!related distress were only associ-

ated with lower baseline levels of depression (" = 0.31; 95% CI

TABLE 1 Demographic and clinical characteristics of clients

Characteristics N = 225

Mean age in years (SD, range) 38 (13, 15–76)

Mean duration of voice hearing in years (SD, range) 14 (12, 0–59)

Gender

Males 105 (47%)

Females 118 (53%)

Ethnicity

White British or White other 194 (86%)

Black and minority ethnic 31 (14%)

Marital status

Married/cohabiting/long!term relationship 48 (22%)

Without a partner 174 (78%)

Employment

Total unemployed 166 (77%)

Full time/part time paid employment 28 (13%)

Student 22 (10%)

Education

None 39 (18%)

Left school at 16 years 46 (21%)

Left school at 17/18 years 27 (12%)

Completed college 59 (27%)

Completed university 46 (21%)

Diagnosisa

Schizophrenia 72 (33%)

Borderline personality disorder/Emotionally
Unstable Personality Disorder (EUPD)

42 (19%)

Depression 13 (6%)

Schizoaffective disorder 12 (6%)

Post!traumatic stress disorder 7 (3%)

Mixedb 26 (12%)

Otherc 31 (14%)

No diagnosis 13 (6%)

Total with schizophrenia spectrum diagnosis 104 (48%)

Medication

Yes 166 (97%)

Note. Percentages are based on all available data for the variable; data
missing for characteristic: age (n = 4), duration (N = 11), ethnicity (N = 3),
gender (n = 2), marital status (n = 3), medication (n = 54), employment sta-
tus (n = 9), education (n = 9), diagnosis (n = 9).
aConfirmed from diagnosis notes.
bTwo or more diagnoses.
cIncluding substance abuse disorders, anxiety disorders, bipolar affective
disorder, grief, other personality disorders, eating disorders, and atten-
tion!deficit hyperactivity disorder.
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[0.14, 0.48]; se 0.09; p = .001); anxiety (! = 0.25; 95% CI [0.05, 0.45];

se 0.10; p = .013); and stress (! = 0.38; 95% CI [0.18, 0.58]; se 0.10;

p < .001; Table 3). Fitted models indicate that as the baseline levels

of these predictors increase, the level of change gets smaller and, at

the extreme, distress levels increase. In addition, the high need cate-

gory is associated with changes in distress that are on average

! = 2.84 (95% CI [0.11, 5.58]; se 1.36; p = .042) points smaller than

the low need category. The sensitivity of using multiple imputation

was tested by comparing the results to the regressions from the raw

data. Both sets of analyses produced very similar results, and no con-

clusions changed because of the imputations.

Baseline voice!related distress was the only statistically significant

predictor for drop out and mean scores varied by type of attendance

as follows: 14.1 for noncommencers, 17.1 for noncompleters, and

16.2 for completers. Between group differences were significant for

non!completers versus non!commencers diff = 2.99 (95% [CI 0.41,

5.57]; se 1.06; p = .017) and completers versus non!commencers

diff = 2.04 (95% CI [0.16, 3.94]; se 0.78; p = .028).

4 | DISCUSSION

This study examined the predictive value of clinical and demographic

variables when examining engagement with and outcomes of brief!

CSE for voices in routine clinical practice. Regarding the prediction

of outcome, we found that a greater post!therapy reduction in

voice!related distress was related to lower baseline levels of depres-

sion, anxiety, and stress but not related to insight into the origin of

voices, length of hearing voices, or any of the demographic variables

(gender, age, education, employment status, ethnicity or relationship

status). None of the variables included in the current study signifi-

cantly predicted the secondary outcome measures of voice

frequency or subjective recovery. We also explored the combined

effects of high voice!related distress and high levels of negative affect

(either depression, anxiety, and/or stress) at baseline on outcome. The

results showed that clients who experienced high levels of both voice!

related distress and negative affect benefited least from brief!CSE.

Our findings are consistent with those of Thomas, Rossell, Farhall,

Shawyer and Castle (2011) who found that beliefs about voice origin

and the number of years hearing voices do not significantly impact

upon responsiveness to a CBT!based therapy for voices. Our results

concerning outcomes draw attention to the previous empirical find-

ings that emotional disturbance—especially anxiety and stress—can

play a direct “causal” role in the temporal onset of hallucinatory expe-

riences (acting as a trigger; e.g., Delespaul, deVries, & van Os, 2002;

Myin!Germeys, Delespaul, & van Os, 2005; Nayani & David, 1996;

for review see Paulik & Badcock, 2010). Thus, if these negative affec-

tive states are left untreated, they may hinder the effectiveness of

voice!targeted interventions such as brief!CSE therapy. Furthermore,

high levels of depression and anxiety/stress may create obstacles to

a behavioural!based therapy such as brief!CSE by adversely

effecting the client's motivation or willingness to explore novel strate-

gies (due to avoidance).

With regards to the second aim of this study, we only found sig-

nificant differences between non!commencers (people who were

assessed but did not commence therapy), non!completers (people

who commenced but did not complete all four therapy sessions), and

completers on baseline voice!related distress. Specifically, we found

that the non!completers had the highest ratings and the non!com-

mencers had the lowest (with group differences statistically significant

for the non!commencers versus non!completers, and the non!com-

mencers versus completers). This suggests that a client may require

TABLE 2 Summary of clinical measures at each time point

Baseline Post

Clinical measure N mean SD N mean SD

PSYRATS distress 155 15.9 4.1 92 14.3 4.5

PSYRATS frequency 160 7.5 2.3 91 6.7 2.6

PSYRATS beliefs about origin 157 2.0 1.2 89 1.9 1.2

DASS depression 160 13.1 5.6 94 12 6

DASS anxiety 160 10.8 5.1 94 10.3 5.6

DASS stress 160 12.9 4.9 93 12.4 4.5

CHOICE short form 210 3.7 2 103 4.5 1.9

Note. CHOICE = choice of outcome in cognitive behaviour therapy for psy-
choses; DASS = depression anxiety and stress scale; PSYRATS = psychotic
symptoms rating scale.

TABLE 3 Baseline scores predicting change on voice distress

Measures Coefficient (!) Standard error (se) Test statistic p Value 95% lower CI 95% upper CI

Distress !0.67 0.12 !5.27 <.001 !0.92 !0.42

Depression 0.31 0.09 3.70 .001 0.14 0.48

Constant 5.01 2.02 2.49 .016 0.98 9.05

Distress !0.63 0.13 !4.97 <.001 !0.88 !0.38

Anxiety 0.25 0.10 2.56 .013 0.05 0.45

Constant 5.78 2.07 2.80 .007 1.65 9.91

Distress !0.74 0.13 !5.71 <.001 !0.99 !0.48

Stress 0.38 0.10 3.86 <.001 0.18 0.58

Constant 5.37 2.01 2.67 .010 0.34 9.39

Distress !0.70 0.19 !3.74 .001 !1.08 !0.32

High need (Yes) 2.84 1.36 2.09 .042 0.11 5.58

Constant 7.62 2.44 3.13 .003 2.68 12.57

Note: Multiple imputation has been used to adjust estimates for missing values; Nb: all the patient characteristics were tested (statistical significance is
p < .05). CI = confidence interval.
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high enough levels of distress to drive their motivation to commence

therapy but that too higher levels may create obstacles to continued

engagement.

The clinical implications of these findings are twofold. Firstly, affec-

tive state should be assessed at baseline, as high levels may indicate the

need for some preliminary work to lower levels of depression, anxiety,

and/or stress in order to maximize therapeutic benefits. Behavioural

activation and graded exposure may be helpful interventions in this

respect, as they have preliminary evidence for their effectiveness with

this client group (Waller et al., 2013). Alternatively, these clients may

be best suited to longer, formulation!driven CBTp, which would target

high levels of affective distress as part of the intervention. This has

the benefit of continuity of care, but the potential limitation of requiring

a CBT!trained professional, such as a clinical psychologist, to provide

the entire intervention. Secondly, baseline levels of voice!related

distress should also be assessed, and this information would benefit

from being actively integrated into decisions about eligibility and readi-

ness for brief!CSE. Towards the extremes of low and high levels, full

engagement with brief!CSE may be less likely.

This study has several limitations. Firstly, the findings of Thomas

et al. (2011) regarding the influence of negative symptoms upon

outcome could not be directly examined. The Sussex Voices Clinic is

a transdiagnositic service that does not routinely measure other symp-

toms commonly associated with schizophrenia, such as delusions,

disorganization, or negative symptoms. Secondly, the current study

has used the term “engagement” to discuss a willingness and ability

to commence and complete therapy; however, this term has also been

used in the psychosis literature to capture therapeutic alliance, compli-

ance and attendance. This study would have been strengthened by the

inclusion of a measure such as the self!report Singh O'Brien level of

engagement scale (O'Brien, White, Fahmy, & Singh, 2009) or the

clinician rated service engagement scale (Tait, Birchwood, & Trower,

2002) to investigate the relationship between these different

constructs and how they relate to outcome. Thirdly, this study was

conducted in a transdiagnostic clinic. Although it is common for

secondary care mental health services in the UK to provide a service

to clients with various diagnoses, thereby facilitating the generalizabil-

ity of our findings, our data do not allow us to make claims about the

effectiveness of brief!CSE for distressing voices for specific diagnos-

tic groups. Further evaluation is required in this respect and is cur-

rently being conducted with the Sussex Voices Clinic. Although the

validation study of the short!form version of the CHOICE is currently

been reviewed, it has not yet been published. Furthermore, the

CHOICE was designed to be used in a psychosis sample, yet Sussex

Voices Clinic is a transdiagnostic clinic. Thus, caution must be taken in

interpreting the outcomes regarding the CHOICE in this study.

Finally, the absence of a control condition means that we cannot rule

out the possibility that the relationships between baseline and out-

come variables were attributable to factors unrelated to brief!CSE.

The strengths of the current study concern its novel focus upon a

brief form of CBTp targeted at voices, a focus upon both the predic-

tion of engagement and outcome, and the naturalistic clinical setting

that offers ecological validity.

One of the benefits of brief!CSE therapy is that the training is

short (90 min) and can be delivered by any mental health clinicians,

regardless of profession or level of experience. We would envisage

that the therapist's professional training background or level of expe-

rience would not predict client outcomes or dropout in a short and

manualized intervention such as brief!CSE; however, this would be

interesting to explore further in future studies.

This study examined the prediction of engagement with and out-

comes from brief!CSE therapy for voices in routine clinical practice

within a transdiagnostic voices clinic. The findings suggest that

voice!related distress and affective state should be routinely assessed

in this client group, and this information should guide clinical decision!

making, as it can indicate the likelihood of engagement and beneficial

outcomes.
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ABSTRACT

Background Relationship status is an important factor associated with condomless anal intercourse (CAI) amongst men who have sex with

men (MSM).

Methods A multi-centre bio-behavioural survey with MSM was conducted in 13 European cities (n = 4901) exploring factors associated with

CAI via bivariate and multivariate multilevel logistic regression analyses.

Results Likelihood of CAI with casual partners was associated with being ‘out’ to a majority (AOR = 1.19;95% CI 1,1.42); knowing their HIV

status (AOR = 1.86; 95% CI 1.25,2.76); using substances (1–2 AOR = 1.39; 95% CI 1.16,1.63, 2+ AOR = 1.81; 95% CI 1.35,2.42); being

older (AOR = 0.98; 95% CI 0.97,0.99); successful sero-communication (AOR = 0.79; 95% CI 0.67,0.94); and, not having a recent HIV test

(AOR = 0.78; 95% CI 0.66,0.92). CAI with steady partners was associated with successful sero-communication (AOR = 2.72; 95% CI

2.72,3.66); not having a recent HIV test (AOR = 1.26; 95% CI 1.09,1.46), and; being older (AOR = 0.99; 95% CI 0.98,0.99).

Conclusions Understandings of partner type and/or relationship status in relation to CAI amongst MSM can potentially play an important role

in the development of culturally appropriate HIV/STI prevention and risk-reduction efforts targeting at-risk MSM. Our results speak to the need

to consider segmented and tailored public health and health promotion initiatives for MSM with differing CAI behaviours and relationship

pro!les.

Keywords HIV, MSM, relationships, respondent-driven sampling, time-location sampling
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Introduction

Epidemiological evidence suggests that sex between men
continues to be the main mode of HIV transmission
accounting for 40% of all new diagnoses in 2016 across the
European Union (EU) and the European Economic Area
(EEA).1 However, although there is now evidence of
decreasing diagnoses amongst men who have sex with men
(MSM) in some countries including Austria, Belgium, Italy,
the Netherlands, Spain, and the United Kingdom,2 in other
EU/EEA countries diagnoses have increased substantially.1

Such distinct trends mean that it is essential to sustain and,
in some cases, strengthen HIV prevention interventions tai-
lored to the local epidemiological context and targeting
population groups most at risk; for many countries this
means MSM.
In order to develop and implement community-level risk-

reduction initiatives targeting MSM, it is necessary to exam-
ine not only key sexual behaviours amongst different MSM
(sub) populations, but to also understand and consider the
context in which they occur; relationships are one such con-
text. Indeed, research demonstrates that relationship status
and/or partnership type is an important factor associated
with condomless anal intercourse (CAI) and subsequent risk
for HIV and sexually transmitted infections (STIs).3–7

However, the risk for HIV and other STI acquisition is
dependent on other factors than just CAI. Kramer and collea-
gues have drawn attention to this issue and note that although
prevention initiatives commonly target individualistic-
behaviours thus regarding CAI as an inherently ‘risky’ sexual
behaviour, such approaches can be unhelpful as they may
mask more complex and dynamic issues occurring within
MSM in both steady and casual or non-steady relationships
including the use of risk-reduction strategies.8–10 For instance
the number of partners as well as knowledge of own and part-
ner’s HIV serostatus, the use of ‘negotiated safety’ agree-
ments,11 serosorting, and the effective use of anti-retroviral
drugs to lower viral load as well as the use of pre-exposure
prophylaxis (PreP)12,13 may be contingent on the perception
of the type of relations.
Nevertheless, examining explanatory factors related to dif-

ferences in CAI between MSM in steady and casual relation-
ships can be important in order to interrogate segmented
public health and health promotion initiatives for MSM with
differing sexual behaviour and relationship pro!les.
Consequently, in this present analysis we utilize data from
the EU-funded Sialon II study which was a large multi-
centre biological and behavioural cross-sectional survey of
MSM in community settings carried out across 13 European
cities. The objectives of our analysis were to: (i) investigate

CAI and explanatory variables amongst MSM in a large
community sample; (ii) explore the differences in CAI
between those participants who had steady partners with
those who had casual or non-steady partners, and !nally; (iii)
potentially inform the development (and assist implementa-
tion) of risk-reduction initiatives targeting MSM.

Methods

Study design
Detailed study methods are reported elsewhere.14–16 In sum-
mary, the Sialon II study was a complex multi-centre inte-
grated bio-behavioural cross-sectional survey with a
concomitant collection of behavioural data and biological
data (oral "uid or blood specimens).

Setting
The survey was implemented in 13 European cities. The
decision to use Time-Location Sampling (TLS) or
Respondent Driven Sampling (RDS) to recruit participants
was based on preliminary formative research. TLS (also
known as Venue Day Time Sampling, Temporal Spatial
Sampling, and Time Venue Sampling) was used to recruit
participants in Brussels, So!a, Hamburg, Warsaw, Lisbon,
Ljubljana, Barcelona, Stockholm, and Brighton (n = 3596).
TLS is a quasi-probabilistic method used to recruit members
of a target population at speci!c times in set venues.17 In
this study, the venues or settings for data collection included
social and/or commercial venues and cruising settings pre-
liminarily identi!ed through formative research and which
were then selected randomly for data collection sampling
calendars.18 RDS was used in Bratislava, Bucharest, Verona,
and Vilnius (n = 1305). RDS is similar to snowball sampling
in that it requires the target population to be socially net-
worked so participants can invite their peers to participate.
However, RDS is different in that it incorporates numerous
theoretical assumptions to reduce the numerous biases
found in standard snowball sampling methods (see19).
Enrolment for RDS in Sialon II was based on the indivi-
duals’ social network and for the data collection, locally
accredited healthcare facilities (e.g. a hospital) were used. In
TLS cities, participants were recruited during 2013, whilst in
RDS cities recruitment started in 2013 and !nished in 2014.
Prior to the survey we estimated a 50% response rate as
part of the sample size calculations. A data collection pro-
cedure to record refusals was therefore developed for TLS
only. However, not all sites collected this data (with excep-
tion of the Brighton site with a 59% response rate). Thus an
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overall response and/or refusal rate for the TLS survey is
not reported.

Participants
Participants were men present in the cities at the moment of
data collection (2013–14) who met the inclusion criteria (18
years or older; had sex with another man during the previous
12 months, and; agreed to donate an oral !uid or blood speci-
men depending on the sampling approach adopted). Exclusion
criteria were being younger than the legal age of consent (18
years old) or having already participated in the study.

Instruments
A self-administered pen-and-paper questionnaire was used
to collect behavioural data. The preliminary version of the
questionnaire was designed by the Sialon II network in line
with the Global AIDS Monitoring indicators (GAM)16,20

and previous EC-funded European projects (e.g.21,22) and
then piloted amongst MSM in each study site. The English
version of the questionnaire was translated into local lan-
guages and back-translated into English.

Ethics
Research protocols were submitted to, and approved by, an
institutional ethical review board in each participating city, as
well as by the WHO Research Project Review Panel (RP2)
and the WHO Research Ethics Review Committee (ERC).
All participants were given a study information sheet and the
details were read out to ensure they understood what the
study involved, that participation was voluntary, and that they
had the right to withdraw at any time without giving a reason.
Those willing to take part then signed a consent form. For
TLS and RDS, a dedicated barcode system was used in order
to link anonymously the different types of data collected (i.e.
biological samples and behavioural data). For the TLS survey,
respondents who wanted to collect their tests results could do
so using their unique bar code ID. For the RDS survey where
respondents were tested directly in a hospital/clinical setting,
test results were available according to the local standards
(including pre and post-test counselling).

Measures
Outcome variables
The primary focus of this analysis was to explore engage-
ment in CAI measured as insertive/receptive unprotected
anal intercourse in the last 6 months. Since we initially
expected the ‘risk’ behaviour for those engaging in CAI in
the last 6 months to differ depending on the relationship
status (steady or casual partner), two separate ‘primary’

outcomes were created for two separate analyses. The "rst
outcome indicated whether an individual had engaged in
CAI with one or more (yes = 1) or zero (no = 0) steady
partners. This included ‘boyfriends’ and ‘husbands’ (i.e. not
being ‘single’) and excluded partners who were ‘sex buddies’.
The second outcome indicated whether individuals had
engaged in CAI with one or more (yes = 1) or zero (no =
0) casual partners. Casual partners were de"ned as: those
with whom one had had sex with only once (e.g. a ‘one-night
stand’); and those with whom one had sex with more than
once but were not considered a steady partner (such as sex
buddies). Some participants categorized current relationships
as a mix of casual and steady partners since the two categor-
izations are not mutually exclusive.

Independent variables
Independent variables included: age (based on self-reported year
of birth), education level (secondary school or lower, high
school/post-secondary education/vocational school or college,
or university degree/higher), migrant status (based on country
of birth and country of residence: native, emigrant, immigrant or
visitor), ‘outness’ (the extent to which participants reported being
open about their sexual attraction towards men with others:
being out to ‘less than half ’ or ‘out to the majority’), overall per-
ceived attitude towards gay or bisexual people at work/school
and amongst parents/friends/acquaintances (positive, neutral or
negative attitude), HIV testing in the last 12 months and results
known (no or yes), knowledge of own HIV status (using both
self-reported status and status based on laboratory results: newly
diagnosed, negative test result, already known), sex role at last
anal sex (insertive, receptive, versatile), number of substances
(type speci"ed in the questionnaire) used at last anal sex (0, 1–2,
2+), frequency of visits to gay venues during last 3 months
where sex-on-premises is possible (0 ‘no’, 1–3 ‘low’ 3+ ‘high’),
currently having sex with women (no or yes), serostatus com-
munication at last anal intercourse (successful, unsuccessful; this
constructed variable distinguishes between successful serostatus
disclosure [i.e. a communication that establishes HIV serostatus
concordance or discordance, including unilateral HIV infection
disclosure], and unsuccessful serostatus disclosure [i.e. a commu-
nication where either none or only one of the involved partners
disclosed his serostatus, with the exception of unilateral HIV
infection disclosure]), see.23

Data analysis
Descriptive analysis
For continuous variables median and interquartile range
(IQR) were used. For nominal variables count and percen-
tages were used. The Chi-square test was used to examine
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the relation between CAI in casual partners and CAI in stea-
dy partners as well as to compare CAI rates between pairs
of cities.

Bivariate and multivariate multilevel modelling
For all bivariate and multivariate analyses, factors associated
with CAI were identi!ed using a two-level multilevel logistic
regression model with a random intercept at the city level.
The random component accounts for the hierarchical nature
of the data. Analyses were carried out on all available cases.
The !rst step to building a model was to identify those

individual independent variables (from the full list above)
that were statistically signi!cantly associated with CAI using
bivariate analysis. Variables from this pool of potential risk
factors were then used for inclusion in the multivariate ana-
lysis. The variables were added to the null model one by one
using a forward selection process choosing the most signi!-
cant (P < 0.05) variable !rst. The likelihood ratio test was
used to compare the new model with the nested model. For
all statistical tests, signi!cance was indicated by P < 0.05.
The !nal model estimated the adjusted odds ratios (AORs)
and the corresponding 95% con!dence interval (95% CI)
for factors associated with CAI. We then used the resulting
model to explore the relationship between age and risk of
engagement in CAI for each city. Analyses were !rst carried
out for modelling CAI with casual partners and then
repeated for steady partners. Stata® Version 13 was used for
all analyses (College Station, TX: StataCorp LP).

Results

Of 4901 participants who completed the survey, 4340
(88.55%) had sex in the last 6 months and were included in
the analysis. The median age was 32 years with an IQR of
15 years. 3624 (83.50%) had at least one casual partner,
2911 (67.07%) had at least one steady partner and 2195
(50.58%) had both. 1374 (31.66%) participants reported
CAI with casual partners (median age 31 years; IQR 12
years) and 1482 (34.15%) with steady partners (median age
31 years; IQR 14 years) and 687 (15.83%) reported CAI
with both types of partner (median age 30 years; IQR 13
years). Median age for the 2171 (50.02%) who did not have
CAI with casual or steady partners was 33 years (IQR 16
years). There was also a signi!cant association (P < 0.001)
between participant reports of CAI with casual partners and
CAI with steady partners. Those who had CAI with steady
partners had 2.73 times higher odds of CAI with casual
partners (odds = 0.862) compared to those who did not
have CAI with steady partners (odds = 0.316).

CAI varied between cities and by relationship status
(Table 1). Brussels had the lowest percentage rate of CAI with
casual partners and So!a had the highest (22.7% vs. 53.3%,
respectively; P = 0.001). Barcelona saw the lowest percentage
rate of CAI with steady partners (23.81%) whilst Vilnius
(40.34%) had the highest (P < 0.001). Table 1 presents the
main characteristics of the study population strati!ed by rela-
tionship status. Odds ratios from the bivariate analyses are dis-
played in Table 2; all statistically signi!cant variables made up
the pool of potential factors for the !nal model.

Casual partners
The results from the multivariate analyses are shown in
Table 3 (casual partner). The analysis showed that CAI with
casual partners was more likely amongst those who were
‘out’ to a majority (AOR = 1.19; 95% CI 1,1.42, P = 0.047);
who knew their HIV status (AOR = 1.86; 95% CI
1.25,2.76, P = 0.002); who used 1–2 substances (drugs/alco-
hol; AOR = 1.39; 95% CI 1.16,1.63, P < 0.001); and, who
used two or more substances (AOR = 1.81; 95% CI
1.35,2.42, P < 0.001). Being older (AOR = 0.98; 95% CI
0.97,0.99, P < 0.001); having successful sero-communication
(AOR = 0.79; 95% CI 0.67,0.94, P = 0.006); and, not hav-
ing had a recent HIV test (AOR = 0.78; 95% CI 0.66,0.92,
P = 0.002), were all associated with reductions in the likeli-
hood of CAI.

Steady partners
With reference to the multivariate analyses in Table 4 (steady
partner), CAI with a steady partner was more likely for those
with successful sero-communication (AOR = 2.72; 95% CI
2.72,3.66, P < 0.001) and for those who had not been tested
for HIV in the last 12 months (AOR = 1.26; 95% CI
1.09,1.46, P = 0.002). It was also approaching signi!cance
for those who reported being out to a majority (AOR =
1.16; 95% CI 1.00,1.36, P = 0.054). Reduced likelihood of
CAI with a steady partner was associated with increasing age
for all cities (AOR = 0.99; 95% CI 0.98,0.99, p,0.001).

Age
Figure 1 represents the estimated risk of CAI in respondents
who have casual (a) and steady (b) partners by (continuous)
age for each of the study cities. The two sets of graphs
within Fig. 1 are not directly comparable because they are
based on two different models incorporating different
underlying theories on behaviours and risk. However, both
sets show that overall young MSM are more likely to report
higher levels of CAI compared to older MSM and the levels
of CAI varies across cities. For instance Brighton has the
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Table 1 Characteristics of study participants

Factor Total sample Has at least one

casual partner

Percentage of total

population

Has at least one

steady partner

Percentage of total

population

Count % Count % Count %

Age

18–24 865 19.9 321 37.1 319 36.9

25–34 1708 39.4 596 34.9 627 36.7

35–44 989 22.8 297 30.0 320 32.4

45–54 530 12.2 111 20.9 163 30.8

55+ 244 5.6 48 19.7 53 21.7

Total 4336 100 1373 31.7 1482 34.2

Highest education level

Secondary or lower 251 5.9 69 27.5 60 23.9

High school or post-secondary 1599 37.5 569 35.6 550 34.4

University or higher 2413 56.6 712 29.5 847 35.1

Total 4263 100 1350 31.7 1457 34.2

Perceived attitude towards

homosexuality & bisexuality

Positive 1921 44.7 596 31.0 698 36.3

Neutral 1655 38.5 556 33.6 577 34.9

Negative 725 16.9 214 29.5 196 27.0

Total 4301 100 1366 31.8 1471 34.2

Outness

Out to less than half 1776 41.6 558 31.4 558 31.4

Out to majority 2498 58.4 804 32.2 908 36.3

Total 4274 100 1362 31.9 1466 34.3

HIV testing in last 12 months

and test result known

Yes 2335 57.4 805 34.5 803 34.4

No 1733 42.6 478 27.6 581 33.5

Total 4068 100 1283 31.5 1384 34.0

Sex role

Insertive 1379 36.1 439 31.8 479 34.7

Receptive 1320 34.6 487 36.9 461 34.9

Versatile 1119 29.3 343 30.7 426 38.1

Total 3818 100 1269 33.2 1366 35.8

No. of substances used

No drugs 1895 44.8 515 27.2 682 36.0

1–2 drugs 1982 46.9 704 35.5 659 33.2

> 2 drugs 350 8.3 146 41.7 133 38.0

Total 4227 100 1365 32.3 1474 34.9

HIV status/knowledge

Tested negative 3716 91.1 1134 30.5 1263 34.0

Newly diagnosed 146 3.6 52 35.6 46 31.5

Already known 215 5.3 95 44.2 77 35.8

Total 4077 100 1281 31.4 1386 34.0

Had sex with female partners

No 3266 85.7 1050 32.1 1178 36.1

Yes 543 14.3 170 31.3 154 28.4

Total 3809 100 1220 32.0 1332 35.0

Continued

FACTORS RELATED TO CONDOMLESS ANAL INTERCOURSE BETWEEN MEN WHO HAVE SEX WITH MEN 5



   

 

   
105 

largest estimated probabilities of CAI in casual partners: at
age 18 years (years) P = 0.43 and this drops to P = 0.19 for
older (78 yrs) MSM; Vilnius had the lowest probabilities and
estimates ranged from P = 0.38 (18 years) to P = 0.16 (78
years). For steady partners, again Brighton has the largest
estimated probabilities of P = 0.43 (18 years) and P = 0.26
(78 years); Bucharest had the lowest probabilities ranging
from P = 0.35 (18 years) to P = 0.20 (78 years). Amongst
MSM with steady partners, Barcelona, Brighton, Brussels,
Hamburg, Lisbon, Ljubljana and Stockholm can all be
grouped together as cities with consistently higher probabil-
ities of CAI at each age; similarly Barcelona, Brighton,
Brussels, Hamburg, So!a and Stockholm all had higher
probabilities at each age for CAI in casual partners com-
pared to the other study sites.

Discussion

Main !nding of this study
A number of factors were associated with increased likeli-
hood of CAI between MSM with casual partners including
being ‘out’ to a majority, knowing one’s own HIV status,
and using substances. Reductions in the likelihood of CAI
were associated with being older, as well as successful sero-
communication, and not having had a recent HIV test.
Being older may be related to having experienced more
intensive condom promotion and having witnessed the
severe consequences of historically untreatable HIV infec-
tion. In terms of successful sero-communication: with casual
partners sero-communication may be a surrogate for HIV-
related concerns and higher intentions of self-protection,

Table 1 Continued

Factor Total sample Has at least one

casual partner

Percentage of total

population

Has at least one

steady partner

Percentage of total

population

Count % Count % Count %

Frequentation of sex venues

No (0) 1091 25.9 344 31.5 405 37.1

Low (1–3) 1772 42.1 511 28.8 589 33.2

High (3+) 1350 32.0 495 36.7 463 34.3

Total 4213 100 1350 32.0 1457 34.6

Serostatus communication

Unsuccessful 2498 64.6 891 35.7 688 27.5

Successful 1369 35.4 413 30.2 720 52.6

Total 3867 100 1304 33.7 1408 36.4

Migration Status

Native 3557 82.2 1159 32.6 1201 33.8

Emigrant 60 1.4 26 43.3 31 51.7

Immigrant 492 11.4 130 26.4 156 31.7

Visitor 219 5.1 56 25.6 89 40.6

Total 4328 100 1371 31.7 1477 34.1

City

Barcelona 357 8.2 85 23.8 85 23.8

Bratislava 374 8.6 163 43.6 140 37.4

Brighton 354 8.2 97 27.4 132 37.3

Brussels 352 8.1 80 22.7 120 34.1

Bucharest 160 3.7 70 43.8 55 34.4

Hamburg 350 8.1 102 29.1 99 28.3

Lisbon 376 8.7 99 26.3 141 37.5

Ljubljana 346 8.0 84 24.3 134 38.7

So!a 409 9.4 218 53.3 154 37.7

Stockholm 249 5.7 74 29.7 85 34.1

Verona 364 8.4 104 28.6 115 31.6

Vilnius 295 6.8 98 33.2 119 40.3

Warsaw 354 8.2 100 28.2 103 29.1

Total 4340 100 1374 31.7 1482 34.1
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while sero-communication with steady partners may serve
to con!rm HIV sero-concordance and successful serosort-
ing and to allow more ‘intimacy’ by practising CAI.
For those with at least one casual partner, having sex with

a female and being a migrant were not associated with the
likelihood of CAI. Similarly for MSM with at least one stea-
dy partner, the likelihood of CAI was positively associated
with successful sero-communication and not having had a
recent HIV test within the last 12 months; it was also nega-
tively associated with increasing age. Interestingly, regardless
of partner type, our analysis indicated a downward trend in
the probability of CAI with increasing age. The gradual
declining trend, and smaller 95% con!dence intervals at the
margins, indicated that relationships amongst steady part-
ners are more stable whilst casual partners are more vari-
able. These data suggest that regardless of partner type,
prevention strategies may bene!t from disproportionately
targeting younger MSM.

What is already known on this topic
Previous studies have identi!ed associations between CAI
between MSM and relationship status.4,9,24–26 Concurring
with our own !ndings, prior studies have also found signi!-
cant associations between CAI and age with younger MSM
seemingly more likely to engage in CAI with steady part-
ners.24 In our study this was also the case although irre-
spective of partner type.
Of potential relevance to our analysis, a recent study

from Australia has shown that a rapid increase in pre-
exposure prophylaxis (PrEP) use by gay and bisexual men
in Melbourne and Sydney was accompanied by an equally
rapid decrease in consistent condom use with casual part-
ners.13 Future studies may therefore wish to consider the
importance of understanding the complex dynamics of part-
ner type/relationship status for the prevention of other
STIs as well as considering how CAI behavioural strati!ca-
tion could be used to determine who might bene!t from
tailored health promotion interventions including HIV
PrEP.

What this study adds
Understandings of how partner type or relationship status
may shape sexual behaviour such as CAI amongst MSM in
European cities may help to play an important role in the
development of culturally appropriate HIV/STI prevention
and risk-reduction efforts targeting at-risk MSM. Our !nd-
ings indicate the need for further investigation on how part-
ner type and other partnership characteristics and dynamicsSe
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Table 3 Multilevel model results identifying risk factors for CAI with casual partners compared to no CAI with casual partners

Risk factor Category AOR SE 95% Con!dence

Interval

P-value

Lower Upper

Outness Out to less than half Ref

Out to majority 1.19 0.11 1.00 1.42 0.047

Had HIV test in last 12 months and results known Yes Ref

No 0.78 0.07 0.66 0.92 0.002

Sex role Insertive Ref

Receptive 1.18 0.11 0.98 1.41 0.082

Versatile 0.88 0.09 0.72 1.07 0.174

Serostatus communication Unsuccessful

Successful 0.79 0.07 0.67 0.94 0.006

Highest Educational level Secondary or lower Ref

High school 1.05 0.20 0.73 1.54 0.811

University 0.85 0.16 0.59 1.22 0.375

Age

Continuous 0.98 <0.01 0.97 0.99 <0.001

HIV status knowledge Tested negative Ref

Newly diagnosed 1.04 0.22 0.68 1.56 0.851

Already known 1.86 0.37 1.25 2.76 0.002

Substances used None Ref

1–2 drugs 1.39 0.12 1.16 1.63 <0.001

>2 drugs 1.81 0.27 1.35 2.42 <0.001

Constant 0.89 0.25 0.52 1.53 0.067

City Variance (Constant) 0.13 0.06 0.05 0.32

LR test vs. logistic regression: chibar2(01) = 47.57 Prob. ! chibar2 = 0.0000

Notes: Adjusted Odds Ratio (AOR); Standard Error (SE)

Table 4 Multilevel model results identifying risk factors for CAI with steady partners vs no CAI with steady partners

Risk factor Category AOR SE 95% con!dence

interval

P-value

Lower Upper

Serostatus communication Unsuccessful Ref

Successful 2.72 3.66 2.72 3.66 <0.001

Age

Continuous 0.99 <0.01 0.98 0.99 <0.001

Outness Out to less than half Ref

Out to majority 1.16 0.09 1.00 1.36 0.054

Had HIV test in last 12 months and results known Yes Ref

No 1.26 0.10 1.09 1.46 0.002

Constant 0.50 0.08 0.37 0.67 <0.001

City Variance (Constant) 0.03 0.02 0.01 0.11

LR test vs. logistic regression: chibar2(01) = 9.17 Prob. ! chibar2 < 0.0012.

Notes: Adjusted Odds Ratio (AOR); Standard Error (SE)
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may in!uence CAI and HIV and/or STI transmission
amongst MSM.

Limitations of this study
Due to the cross-sectional nature of the study design, no
causality or temporality between the associations examined
can be inferred. An important limitation relates to the sam-
pling methodology. TLS and RDS methods are considered
quasi-probabilistic approaches, targeting MSM through their
attendance in gay venues (TLS) or via social networks
(RDS). This means that such approaches are subject to spe-
ci"c shortcomings such as the possible over- or under-
representation of potential MSM sub-samples.27 However,
TLS and RDS do nevertheless still represent one of the
main and current approaches for recruiting most at-risk
populations to bio-behavioural surveys.28 Survey data can of
course be subject to speci"c biases related to the fact that
some data were self-reported (excluding the data on HIV
status when based on laboratory testing) limiting generalis-
ability. This implies recall and social desirability bias given
behaviours such as CAI were explored. The questionnaire
has however been designed to overcome these potential
biases, for instance through the active involvement of local
gay NGOs in each site.29 It is also possible that although we
provided descriptions of different partner types in the sur-
vey, variations regarding the interpretation of what constitu-
tes a ‘steady’ versus a ‘non-steady/casual’ partner might not
be uniform across study participants (e.g. see7).
Finally, as an EC co-funded project, the Sialon II project

was designed to include cities from countries with different
social and cultural contexts. As in many such EC-funded
projects, cities were selected on the basis of previous
research and collaboration networks and on the basis of
pragmatic "nancial/organisational issues; therefore, some
key cities with sizable gay populations have not been covered
by the survey.
Despite the above limitations however, our analysis pro-

vides important information regarding the association
between CAI and partnership characteristics amongst MSM
in 13 European cities.
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-1|bm]�-m|b�bu-Ѵv�Ő	��vőķŐƑŊѵő�|_;�)ouѴ7��;-Ѵ|_��u]-mb�-|bom�Ő)��ő�
v;|�-l0b|bo�v�|-u];|v�|o�;Ѵblbm-|;��bu-Ѵ�_;r-|b|bv�0��ƑƏƒƏĺŐ1ő

�m��m]Ѵ-m7�-Ѵlov|�-ѴѴ���(�|u;-|l;m|�ŐѶƓѷő�o11�uv�bm�v;1om7-u��
1-u;ĺŐƕő� �=� |_;� ;v|bl-|;7� ƐƐƒ� ƏƏƏ� �b|_� 1_uomb1� ��(� bm=;1|bomķŐѶő�
bmf;1|bm]�7u�]��v;� Ő�	&ő� bv�1b|;7�-v�-�ubvh�=-1|ou� bm�ƖƑѷĺŐ9ő�$_bv� bv�-�
l-u]bm-Ѵbv;7ņ7bv;m=u-m1_bv;7� 1o_ou|� �b|_� v�0or|bl-Ѵ� ;m]-];l;m|�
�b|_�_;-Ѵ|_� v;u�b1;vĺŐ10ő��-|bom-ѴѴ�ķ��_bѴ;�ƔƏѷ��b|_���(�0;bm]�7bŊ
-]mov;7�0��ƑƏƑƏ�_-v�ruo0-0Ѵ��0;;m�-1_b;�;7ķ� v�0v|-m|b-Ѵ��ouh� bv�
m;;7;7� |o� u;-1_� |_;�ƖƏѷ�)��� |-u];|ĺŐƐķѶő� �o�� |u;-|l;m|� �r|-h;�
-lom]v|�r;orѴ;��_o��v;�7u�]v�Ő�)&	vő�ŐƺƔŊƑƔņƐƏƏƏő�Ő11ő� bv�-�h;��
=-1|ou�_bm7;ubm]�u;7�1|bom�bm���(�7bv;-v;�0�u7;mĺ��)&	v�|_�v�u;Ŋ
l-bm�-m�blrou|-m|���(�u;v;u�obu�blr;7bm]�;Ѵblbm-|bomĺ

�� v�v|;l-|b1� u;�b;�� 1om7�1|;7� =ou� |_;� �-|bom-Ѵ� �mv|b|�|;� =ou�
�;-Ѵ|_�-m7��-u;���1;ѴѴ;m1;�bm�ƑƏƐƑ�-m7�ƑƏƐƕ�=o�m7�Ѵb||Ѵ;�r�0Ѵbv_;7�
;�b7;m1;�o=� ;==;1|b�;m;vv� =ou� v|u-|;]b;v� |o� bm1u;-v;� _;r-|b|bv� 1-v;�
=bm7bm]ĺŐ12ő�$_;�-�-bѴ-0bѴb|��o=�	��ķ�_o�;�;uķ�ruo�b7;v�-m��mru;1;Ŋ
7;m|;7�orrou|�mb|��=ou�-�r-u-7b]l�v_b=|�bm�v;u�b1;�7;Ѵb�;u��|o�-�1olŊ
l�mb|��ľ=bm7Ŋ-m7Ŋ|u;-|Ŀ�v|u-|;]�ĺ

$_o�]_�u;1;m|�1Ѵbmb1-Ѵ�|ub-Ѵv�-m7�-�l;|-Ŋ-m-Ѵ�vbv�1om=bul�v-=;|��
-m7�;==b1-1��o=�	��v�bm��)&	vķŐƐƒŊƐƔő�|_bv�l-��mo|�u;=Ѵ;1|�u;-ѴŊ�ouѴ7�
o�|1ol;vĺŐ15ő� �77b|bom-ѴѴ�ķ� �_bѴ;� ��(� 1�u;� u;v�Ѵ|v� bm� blruo�;7�
_;-Ѵ|_Ŋu;Ѵ-|;7�t�-Ѵb|��o=�Ѵb=;�Ő�! o�őķŐƐѵķƐƕő�|_;u;�-u;�Ѵblb|;7�7-|-�bm�
�)&	vķ� -� 1o_ou|��b|_� vb]mb=b1-m|� 1olou0b7b|�ĺŐƐѶő� bm-ѴѴ�ķ��b|_o�|�
1oll�mb|�Ŋ0-v;7���(� |u;-|l;m|� 1ov|� ;v|bl-|;vķ�l-hbm]� -� =�|�u;�
1-v;�=ou�v�1_�-�lo7;Ѵ��bѴѴ�0;�7b==b1�Ѵ|ĺ

Im|;]u-|;7��oll�mb|�Ŋ0-v;7�$;v|�Ŋ�v|-];�Ŋ�$!��$�Ő�$$!��$ő�bv�-�
ľom;Ŋv|orĿ���(�v;u�b1;�v;|�r�-|�-�Ѵ-u];�7u�]�-m7�-Ѵ1o_oѴ�|u;-|l;m|�
1;m|u;�bm�"o�|_��-v|��m]Ѵ-m7ĺŐ19ő���u�-blv��;u;�|o�1oѴѴ;1|�u;-ѴŊ�ouѴ7�
7-|-� u;Ѵ-|bm]� |o���(� v1u;;mbm]� -m7� |u;-|l;m|� -m7� -vv;vv� r-|b;m|�
u;rou|;7�-m7�_;-Ѵ|_�;1omolb1�o�|1ol;v�-lom]v|�|_ov;�|u;-|;7ĺ

ƑՊ |Պ��$���$"���	���$��	"

�uof;1|� �$$!��$� bv�-m�ѶŊ�;-u�v|�7��|_-|�1oll;m1;7� bm�	;1;l0;u�
ƑƏƐƒ�-m7�_;u;��;�ru;v;m|�Ɠ��;-u�u;v�Ѵ|v�Ő=uol�	;1;l0;u�ƑƏƐƒ�|o�
�-u1_�ƑƏƐѶőĺ�)_bѴ;�1Ѵbmb1-Ѵ�7-|-�-u;�0;bm]�1oѴѴ;1|;7�|_uo�]_o�|�|_;�
v|�7�ķ� -m�;l0;77;7� v|�7�� Ő=uol��o�;l0;u�ƑƏƐƔ� |o��-u1_�ƑƏƐѶő�
bm1Ѵ�7;7�r-|b;m|�u;rou|;7�o�|1ol;v�-m7�-�_;-Ѵ|_�;1omolb1�-m-Ѵ�vbvĺ�
	-|-�"Ɛ�v_o�v�|_;�v|�7��7;vb]mĺ

"|�7��bm1Ѵ�vbom�1ub|;ub-��;u;�-ѴѴ�-7�Ѵ|v�-];7�ƾƐѶ��;-uv�-||;m7bm]�
|_;�7u�]�-m7�-Ѵ1o_oѴ�|u;-|l;m|�1;m|u;�-m7��bѴѴbm]�-m7�-0Ѵ;�|o�]b�;�
bm=oul;7�1omv;m|ĺ���1Ѵ�vbom�1ub|;ub-��;u;��m�bѴѴbm]�|o�]b�;�bm=oul;7�
1omv;m|ĺ� $_;v;� bm7b�b7�-Ѵv��;u;� v|bѴѴ� o==;u;7� |_;� v;u�b1;� 0�|� |_;bu�
data were not collected.

$_;��$$!��$�v;u�b1;ķ�-v�7;v1ub0;7�ru;�bo�vѴ�ķŐ19ő�bm�oѴ�;7�-m�;�Ŋ
r;ub;m1;7�_;r-|b|bv�m�uv;��ouhbm]� =�ѴѴ� |bl;�-|� |_;�7u�]�-m7�-Ѵ1o_oѴ�
|u;-|l;m|�1;m|u;�o==;ubm]�1Ѵb;m|v�0Ѵoo7�0oum;��bu�v�Ő��(ő�|;v|bm]��vbm]�
|_;�=bm];u�rub1h�7u��0Ѵoo7�vro|�Ő	�"ő�|;v|�Ő�Ѵ;u;�|o�b1oѴo]�ķ��om7omķ�

&�őĺŐ20ő�$_bv�-ѴѴo�;7�-vv;vvl;m|�o=���(�-m|b0o7��Őb=�rovb|b�;�u;=Ѵ;��
��(�t�-Ѵb|-|b�;�!��őķ� _;r-|b|bv��� v�u=-1;�-m|b];mķ�_;r-|b|bv��� 1ou;�
-m|b0o7��-m7���(�-m|b0o7��Ő20ő��vbm]�|_;�=oѴѴo�bm]�-vv-�vĹ��bou-7�_;rŊ
-|b|bv���-m|b0o7��Ő���"�őķ���u;��_;r-|b|bv���v�u=-1;�-m|b];m�Ő���"�őķ�
�bou-7�_;r-|b|bv���1ou;�|o|-Ѵ�-m|b0o7��Ő���"�őķ�!o1_;��o0-v������$�
��(�!���Ő$� ���!����!�	ő�-m7��;m�"1u;;m���(�&Ѵ|u-�Ő���"�őĺ

$_ov;��b|_�-�rovb|b�;���(�t�-Ѵb|-|b�;�!����;u;�1-ѴѴ;7�0-1h�|o�
|_;�7u�]�-m7�-Ѵ1o_oѴ�|u;-|l;m|�1;m|u;�-m7�o==;u;7���(�t�-m|b|-|b�;�
!��ņ];mo|�r;ĸ�1Ѵbmb1-Ѵ�0Ѵoo7vĸ�b0uo"1-mţ�ŐƓƏƑ��1_ov;mvőĸ�Ѵb�;u��ѴŊ
|u-vo�m7�-m7�]-v|uov1or�� b=�1buu_o|b1� Ő0o|_�r;u=oul;7�-|� |_;� Ѵo1-Ѵ�
_ovrb|-Ѵő�-m7���(�|u;-|l;m|�-vv;vvl;m|�Őb]�u;�Ɛ�őĺ

�=|;u� 1olrѴ;|bom� o=� |_;v;� -vv;vvl;m|vķ� -m7� 1omv�Ѵ|-|bom��b|_�
|_;��;r-|oѴo]bv|�b=�m;1;vv-u�ķ�|_;��;r-|b|bv�m�uv;�ru;v;m|;7�1Ѵb;m|v�
-|� |_;��;;hѴ�� _ovrb|-Ѵ�l�Ѵ|b7bv1brѴbm-u��l;;|bm]� Ő�	�ő� =ou� |u;-|Ŋ
l;m|�7;1bvbomvĺ

	bu;1|Ŋ-1|bm]�-m|b�bu-Ѵv�0;1-l;�-�-bѴ-0Ѵ;�bm��m]Ѵ-m7�bm�lb7ŊƑƏƐƓ�
-m7���(�|u;-|l;m|�bv�-7lbmbv|u-|;7��b-�ƑƑ�m-|bom-Ѵ�1;m|;uv�hmo�m�
-v�or;u-|bom-Ѵ�7;Ѵb�;u��m;|�ouhv�Ő�	�vőĺ�	���u;]bl;m��-v�7;|;uŊ
lbm;7�-m7�=�m7;7�0��|_;��-|bom-Ѵ��;-Ѵ|_�";u�b1;��m]Ѵ-m7�Ő��"�őĺ�
�-1_��	�v�1o�Ѵ7�omѴ��|u;-|�-�ru;7;|;ulbm;7�m�l0;u�o=�bm7b�b7�-Ѵv�
r;u��;-uĺ���(�|u;-|l;m|�1o�Ѵ7�0;�o==;u;7��m7;u�;�1;r|bom-Ѵ�1ub|;Ŋ
ub-� buu;vr;1|b�;� o=� =b0uovbv� v|-];ĺ� $_bv� bm1Ѵ�7;7��)&	v��_o��;u;�
;Ѵb]b0Ѵ;� |o� u;1;b�;�	���-v� -� ľ�bm7o��o=�orrou|�mb|�ĺĿŐ21,22ő��|_;u�
0-uub;uv�|o���(�|u;-|l;m|� bm1Ѵ�7;7�u;Ѵ�1|-m1;� bm�|u;-|bm]��)&	v�
-m7�u;v|ub1|bom�om�|_;�m�l0;u�o=�	�"�|;v|v�|_-|�1o�Ѵ7�0;�r;u=oul;7�
r;u��;-u�-|�|_;�7u�]�-m7�-Ѵ1o_oѴ�|u;-|l;m|�1;m|u;ĺ�$_;u;=ou;ķ�u;v|ub1Ŋ
|bomv��;u;�mo|�-ѴѴ�u;Ѵ-|;7�|o���"��-m7�ou�=b0uovbv�v|-];ĺ�!;v|ub1|bomv�
7b7�;-v;�o�;u�|_;�v|�7��r;ubo7ķ��b|_�;-1_��	��|u;-|bm]�-m�bm1u;-vbm]�
m�l0;u��b|_���(�r;u��;-uĺ

�;r-|b|bv� �� �bu�v� |u;-|l;m|��-v� 7;Ѵb�;u;7� -|� |_;� 7u�]� -m7� -ѴŊ
1o_oѴ� |u;-|l;m|�1;m|u;�0�� |_;��;r-|b|bv�m�uv;��m7;u��;r-|oѴo]bv|�
v�r;u�bvbomĺ� �Ѵbmb1v� �;u;� ľ7uorŊbmķĿ� �b|_� omvb|;� rv�1_b-|ub1� bmr�|ķ�
orbob7� -]ombv|� |u;-|l;m|� Ő��$őķ� vo1b-Ѵņr;;u� l;m|ou� v�rrou|� -m7�
-� m;;7Ѵ;� v�ubm];� ruo]u-ll;ĺ� �ѴѴ� |_ov;��b|_� -� rovb|b�;���(� !���
�;u;7ޱ�;;l;7�|u;-|l;m|�;Ѵb]b0Ѵ;�Őbuu;vr;1|b�;�o=�om]obm]�7u�]�-m7�

�;��robm|v

Ŏ� 	;vrb|;� |_;� m;�� ou-Ѵ� -m|b�bu-Ѵ� l;7b1-|bomķ� -1_b;�bm]�
_;r-|b|bv����bu�v�Ő��(ő�;Ѵblbm-|bom��bѴѴ�u;t�bu;�;m]-]bm]�
�b|_�r;orѴ;��_o��v;�7u�]vĺ��o�;�;uķ�v�1_� bm7b�b7�-Ѵv�
o=|;m�7o�mo|�-||;m7�_ovrb|-Ѵ�-rrobm|l;m|vĺ

Ŏ� );� 7;v1ub0;� -� mo�;Ѵ� 1oll�mb|�Ŋ0-v;7�lo7;Ѵ� o=� 1-u;�
�b|_�-ѴѴ�v;u�b1;v�0;bm]�ruo�b7;7�-|�-�	u�]�-m7��Ѵ1o_oѴ�
$u;-|l;m|��;m|u;ĺ

Ŏ� );�o0v;u�;7�;�1;ѴѴ;m|�v;u�b1;��r|-h;ĺ���(�1�u;�u-|;v�
�;u;�1olr-u-0Ѵ;�|o�-�_ovrb|-ѴŊ0-v;7�v;u�b1;��b|_�vb]mb=Ŋ
b1-m|�blruo�;l;m|�bm�t�-Ѵb|��o=�Ѵb=;ĺ�$_bv��-v�-1_b;�;7�-|�
lo7;v|�1ov|vĺ

Ŏ� "�1_�lo7;Ѵv�o=�1-u;�m;;7�|o�0;�=�u|_;u�u;v;-u1_;7�-|�-�
national level.
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-Ѵ1o_oѴ��v;őķ��mѴ;vv�mo|�v|-0Ѵ;�;mo�]_�|o�;m]-];�-m7ņou���"�ņo|_;u�
u;v|ub1|bomv�Ő7;=;uu;7�1-m7b7-|;vķ�$-0Ѵ;�Ɛőĺ

ƑĺƐՊ|Պ	-|-�1oѴѴ;1|bom

�ѴѴ�7-|-��;u;�ruovr;1|b�;Ѵ��1oѴѴ;1|;7�0��|_;��;r-|b|bv�m�uv;ĺ��Ѵbmb1-Ѵ�
7-|-� �;u;� 1oѴѴ;1|;7� 0;|�;;m� 	;1;l0;u� ƑƏƐƒ� -m7� �-u1_� ƑƏƐѶ�
Ő7;lo]u-r_b1ķ�v;u�b1;��r|-h;ķ���(�|u;-|l;m|�1olrѴb-m1;�-m7�o�|Ŋ
1ol;vőĺ� �-|b;m|Ŋu;rou|;7� o�|1ol;� l;-v�u;v� Ő�!��vő� �;u;� 1oѴŊ
Ѵ;1|;7� bm� 1omv;1�|b�;� bm7b�b7�-Ѵv� Ő=uol� �o�;l0;u� ƑƏƐƔ� |o��-u1_�
ƑƏƐѶőķ�-|�v|-u|�Őru;ő�-m7�-|�;m7�o=�Őrov|ő�	���|u;-|l;m|��|bѴbvbm]�|_;�
"_ou|�oul�ƐƑ��;-Ѵ|_�"�u�;��Ő"ŊƐƑ�Ƒőķ�Ő25ő�"_ou|�=oul�Ѵb�;u�7bv;-v;�
t�-Ѵb|��o=� Ѵb=;� Ő"�	 o�ő�t�;v|bomm-bu;ŐƑѵő� -m7�� ŊƔ	ŊƔ�ĺŐƑƕő�	-|-�
"Ƒ�ruo�b7;v�7;|-bѴv�om�_o��t�;v|bomm-bu;v��;u;�-m-Ѵ�v;7�-m7�v1ou;7ĺ�

�;-Ѵ|_�;1omolb1�7-|-��;u;�1oѴѴ;1|;7�=uol��o�;l0;u�ƑƏƐƔ�|o��-u1_�
ƑƏƐѶ�bm�1omv;1�|b�;�bm7b�b7�-Ѵv��m7;u]obm]�	���|u;-|l;m|ĺ��ѴѴ�v|;rv�
bm� -m� bm7b�b7�-Ѵŝv� 1-u;� r-|_�-�� Ő1omv�Ѵ|-|bomvķ� |;v|vő� =uol� v|-u|� o=�
��(�v1u;;mbm]�|o�"(!�|;v|bm]��;u;�u;1ou7;7�=ou�bm1Ѵ�vbom�bm�-�lb1uo�
1ov|bm]�;�;u1bv;ĺ� �-Ѵb|-|b�;�7-|-�_-�;�0;;m�u;rou|;7�v;r-u-|;Ѵ�ĺŐƑѶő

ƑĺƑՊ|Պ��|1ol;�l;-v�u;v

�ubl-u��o�|1ol;�l;-v�u;��-v�bm|;m|bom�|o�|u;-|�Ő�$$ő�v�v|-bm;7��bŊ
uoѴo]b1-Ѵ�u;vromv;�Ő"(!ő�Ő"(!ƐƑ�ou�"(!ƑƓ�7;r;m7bm]�om�u;]bl;mőĺ�
";1om7-u��o�|1ol;�l;-v�u;v�bm1Ѵ�7;7�v;u�b1;��r|-h;�Ő��(�v1u;;mŊ
bm]ķ�=b0uov1-mķ���(�|u;-|l;m|őķ���(�|u;-|l;m|�1olrѴ;|bom�u-|;v�-m7�
1olrѴb-m1;ĸ� u;bm=;1|bomĸ� 1_-m];v� bm� �!��v� Ő];m;ub1� -m7� vr;1b=b1�
_;-Ѵ|_Ŋu;Ѵ-|;7�t�-Ѵb|��o=�Ѵb=;�Œ�! o�œőķ�ru;Ŋ�-m7�rov|Ŋ��(�|u;-|l;m|�

 ��&!� �ƐՊ�ķ��-u|b1br-m|�r-|_�-��Ő�b|_�m�l0;uv�-|�;-1_�v|-];őĺ��ķ�"(!�bm�|u;-|;7�1o_ou|ĺ��ķ��;-m�Ő�b|_�"��0-uvő�"ŊƐƑ�v1ou;v�ru;�Őv|-u|ő�
-m7�rov|�Ő;m7ő�o=���(�|u;-|l;m|�bm�|_ov;�-1_b;�bm]�"(!�Őm�Ʒ�ƕѶőĺ�	ķ��;-m�Ő�b|_�"��0-uvő�"�	 o��v1ou;v�ru;�Őv|-u|ő�-m7�rov|�Ő;m7ő�o=���(�
|u;-|l;m|�bm�|_ov;�-1_b;�bm]�"(!�Őm�Ʒ�ƕѶő

(A)

(B)

(C)

(D)

Participant pathway
(with numbers at each stage).
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$���� �ƐՊ�-v;Ѵbm;�7-|-�bm��_oѴ;�1o_ou|�-m7�bm�|_ov;��b|_�-�rovb|b�;���(�!��

� )_oѴ;�1o_ou|�Őm�Ʒ�Ɣƕƒő

��(�!���rovb|b�;�m�Ʒ�ƑƔƖ

	;=;uu;7�1o_ou|�Őm�Ʒ�ƐƒƓő $u;-|;7�1o_ou|�Őm�Ʒ�ƐƑƔő

�]; 40.5 ± 10.0 ƓƏĺƖ�Ƽ�Ɩĺѵ 45.1 ± 9.1

�];�ƽƓƏ ƑƖƏ�ŐƔƐѷő ѵƓ�ŐƓѶѷő ƓƏ�ŐƒƑѷő

�];�ƾѵƏ ƑƐ�ŐƓѷő ѵ�ŐƔѷő Ɩ�Őƕѷő

�;m7;u

Male ƓѵƑ�ŐѶƐѷő ƐƐƏ�ŐѶƑѷő ƐƏƑ�ŐѶƑѷő

�|_mb1b|�

)_b|;��ub|bv_ ƔƑƒ�ŐƖƐѷő ƐƑƑ�ŐƖƐѷő ƐƐƓ�ŐƖƐѷő

";��-Ѵ�oub;m|-|bom�Őm�Ʒ�ƔѵƖő

�;|;uov;��-Ѵ ƔƒƖ�ŐƖƔѷő ƐƑƖ�ŐƖѵѷő ƐƐƒ�ŐƖƑѷő

�mf;1|bm]�7u�]��v;�Ő1�uu;m|ņr-v|ő

+;v ƓƐƐ�ŐƕƑѷő ƐƑƒ�ŐƖƑѷő ƐƐƔ�ŐƖƑѷő

�o ƐѵƑ�ŐƑѶѷő ƐƐ�ŐѶѷő ƐƏ�ŐѶѷő

��uu;m|�bmf;1|bm]�7u�]��v;

+;v ƐƕѶ�ŐƒƐѷő ѵƔ�ŐƓƖѷő ƓƑ�ŐƒƓѷő

�o ƒƖƔ�ŐѵƖѷő ѵƖ�ŐƔƑѷő Ѷƒ�Őѵѵѷő

�mf;1|;7�7u�]v��v;7

�;uobm ƐƕƓ�ŐƒƏѷő ѵƒ�ŐƓƕѷő ƒƓ�ŐƑƕѷő

�o1-bm; ƕƓ�ŐƐƒѷő ƒƔ�ŐƑѵѷő ƑƖ�ŐƑƒѷő

�|_;uv Ɠ�ŐƐѷő Ə�ŐƏĺƏѷő Ƒƒ�ŐƐѶѷő

��uu;m|Ѵ��bmf;1|bm]�7-bѴ� aՔ aՔ ƐƔ�ŐƐƑѷő

�om�bmf;1|bm]�7u�]��v;

��uu;m|�mom�bmf;1|bm]�7u�]��v; ƑƑƓ�ŐƒƖѷő ƔƔ�ŐƓƐѷő ƒѶ�ŐƒƏѷő

�omŊbmf;1|;7�7u�]v��v;7

�;uobm ƕƔ�ŐƐƒѷő ƐѶ�ŐƐƒѷő Ѷ�Őѵѷő

�o1-bm; ƕѵ�ŐƐƒѷő ƐƔ�ŐƐƐѷő ƐƐ�ŐƖѷő

�|_;uv ƐƓƑ�ŐƑƔѷő ƒƒ�ŐƑƔѷő Ƒƒ�ŐƐѶѷő

	-bѴ���v; aՔ aՔ Ƒƒ�ŐƐѶѷő

�Ѵ1o_oѴ��v;�Ő1�uu;m|ņr-v|ő ƔƏƔ�ŐѶѶѷő ƐƑƓ�ŐƖƒѷő ƐƐƐ�ŐѶƖѷő

��uu;m|�-Ѵ1o_oѴ��v; ƑƐƓ�Őƒƕѷő ѵƒ�ŐƓƕѷő ƒƑ�ŐƑѵѷő

	ubmhbm]�ƻƑƐ��mb|vņ�h ƐƒƓ�ŐƑƒѷő ƓƏ�ŐƒƏѷő ƑƔ�ŐƑƔѷő

�ol;Ѵ;vv�-|�bmb|b-Ѵ�-vv;vvl;m| ƑѶƖ�ŐƔƏѷő ƕƖ�ŐƔƖѷő ƔƏ�ŐƓƏѷő

!;1;b�bm]���$ ƑƖƖ�ŐƔƑѷő Ɩѵ�ŐƕƑѷő ѶѶ�ŐƕƏѷő

�m��rv�1_b-|ub1�7b-]movbv ƑѶѶ�ŐƔƏѷő Ѷѵ�ŐѵƓѷő ѶƐ�ŐѵƔѷő

&r|-h;�o=���(�|;v|bm] ƔƔѶņƔƕƒ�ŐƖƕѷő   

��1�0�rovb|b�; ƖƔ�ŐƐƕѷő ƒƔ�ŐƑѵѷő ƒƒ�ŐƑѵѷő

��(��0�rovb|b�; ƒƑƒ�ŐƔѶѷő   

��(�!���rovb|b�; ƑƔƖņƒƑƒ�ŐѶƏѷő   

&m7;u�;m|�];mo|�rbm] ƑƓƐņƑƔƓ�ŐƖƔѷő ƐƐѶ�ŐѶѶѷő ƐƑƒ�ŐƖѶѷő

1 Ƒ�ŐƐѷő Ə�ŐƏѷő Ƒ�ŐƑѷő

1a ƐƐƐ�ŐƓѵѷő ѵƐ�ŐƔƑѷő ƔƏ�ŐƓƐѷő

1b Ɣ�ŐƑѷő Ƒ�ŐƑѷő ƒ�ŐƑѷő

3 ƐƐƐ�ŐƓѵѷő ƔƐ�ŐƓƒѷő ѵƏ�ŐƓƖѷő

�|_;u ƐƑ�ŐƔѷő Ɠ�Őƒѷő Ѷ�Őƕѷő

&m7;u�;m|���(��bu-Ѵ�Ѵo-7 ƑƓƓņƑƔƓ�ŐƖѵѷő ƐƐƖ�ŐѶƖѷő ƐƑƔ�ŐƐƏƏѷő

Ő�om|bm�;vő
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bm� |_ov;�-1_b;�bm]�"(!ķ�1ov|�r;u���(�1-v;�7;|;1|;7�-m7�1ov|�r;u�
��(�1�u;� =ou�-ѴѴ� |_ov;� u;1;b�bm]�	���-m7� =ou��_ol��!��v�7-|-�
�;u;�-Ѵvo�1oѴѴ;1|;7ĺ

ƑĺƒՊ|Պ"|�7��7;=bmb|bomv

�)&	Ĺ� -m�� _bv|ou�� o=� 1�uu;m|� ou� r-v|� 7u�]� �v;� Őbmf;1|bm]� ou� momŊ
bmf;1|bm]ő�-m7�ou�|_ov;�1�uu;m|Ѵ��u;1;b�bm]���$ĺ

��uu;m|�bmf;1|bm]�-m7�momŊbmf;1|bm]�7u�]��v;Ĺ��v;�-|�|bl;�o=���(�
|u;-|l;m|�bmb|b-|bom�-m7�ou�7�ubm]���(�|u;-|l;m|ĺ

��uu;m|�-Ѵ1o_oѴ��v;Ĺ��v;�-|�|bl;�o=���(�|u;-|l;m|�bmb|b-|bom�-m7�
ou�7�ubm]���(�|u;-|l;m|ĺ

"|-0bѴb|��=ou���(�|u;-|l;m|Ĺ�$_;u;��;u;�mo�v|ub1|�7;=bmb|bomv�=ou�
v|-0bѴb|�ĺ�$_bv��-v�-vv;vv;7�om�-m�bm7b�b7�-Ѵ�0-vbv�0���bѴѴbm]m;vv�-m7�
lo|b�-|bom�|o�;m]-];�-m7�0;�-7_;u;m|��b|_���(�|u;-|l;m|ĺ�"|-0bѴb|��
�-v�7;|;ulbm;7ķ�bm�|_;�=buv|�bmv|-m1;�0��|_;��;r-|b|bv�m�uv;ķ�bm�vol;�
1-v;v��b|_�bmr�|�=uol�|_;�1Ѵb;m|v�|_;lv;Ѵ�;vĺ��m�lou;�1olrѴ;��1-v;v�
7bv1�vvbomv��;u;�_-7��b|_�|_;��;r-|oѴo]bv|ķ�7u�]�-m7�-Ѵ1o_oѴ�|;-l�
-m7�1oѴѴ;-]�;v�-|�|_;��b�;u��	�ĺ

"(!Ĺ�-0v;m1;�o=�7;|;1|-0Ѵ;��bu�v� Ő-|�-m�� Ѵ;�;Ѵő�ƐƑ�ou�ƑƓ��;;hv�
-=|;u���$ĺ

!;bm=;1|bomĹ� -m�� Ѵ;�;Ѵ� o=� 7;|;1|-0Ѵ;� �bu�v� -=|;u� -1_b;�;l;m|� o=�
"(!ĺ�$_bv��-v�-vv;vv;7�ƓѶŊѵƏ��;;hv�rov|Ŋ"(!�-v�v|br�Ѵ-|;7�0����"�ĺ�
�	�v�bm1�uu;7�=bm-m1b-Ѵ�r;m-Ѵ|b;v�=ou�=-bѴ�u;�|o�1oѴѴ;1|�|_bv�7-|-ĺ

�buu_ovbv�Ő�;|-�bu�ƓőĹ�Ѵb�;u�v|b==m;vv�l;-v�u;l;m|�Ő�"�ő�ƾƐƑ�h�-ĺ
Ő23,24ő

�ol;Ѵ;vvĹ�v|u;;|�_ol;Ѵ;vvņѴb�bm]�bm�|;lrou-u��-11ollo7-|bomĺ
�$$�-m-Ѵ�vbvĹ��m1Ѵ�7;7�-ѴѴ�|_ov;�1oll;m1bm]���(�|u;-|l;m|ĺ

�o7b=b;7� �$$� Ől�$$ő�-m-Ѵ�vbvĹ���1Ѵ�7;7� |_ov;� Ѵov|� |o� =oѴѴo�Ŋ�r�
-=|;u�1oll;m1bm]���(�|u;-|l;m|ĺ

ƑĺƓՊ|Պ"|-|bv|b1-Ѵ�-m-Ѵ�vbv

ƑĺƓĺƐՊ|Պ�Ѵbmb1-Ѵ�7-|-�Ő-ѴѴ�|_ov;�u;1u�b|;7�=uol�
	;1;l0;u�ƑƏƐƒ�|o��-u1_�ƑƏƐѶő

	-|-� -u;� v�ll-ubv;7� �vbm]� 1o�m|vķ�l;-mv� Ƽ� v|-m7-u7� 7;�b-|bomvķ�
l;7b-mv� Őbm|;ut�-u|bѴ;� u-m];v� Œ� !œőķ� ou� r;u1;m|-];vĺ� "|�7;m|ŝv� t 
|;v|�-m7��_bŊ"t�-u;�|;v|��;u;��|bѴbv;7�=ou�1om|bm�o�v�-m7�1-|;]oubŊ
1-Ѵ� �-ub-0Ѵ;� u;vr;1|b�;Ѵ�ĺ� �o]bv|b1� u;]u;vvbom� -m-Ѵ�vbv��-v� �v;7� |o�
lo7;Ѵ�|_;�u;Ѵ-|bomv_br�0;|�;;m�|_;�0bm-u��7;r;m7;m|�o�|1ol;v�ŐƏ�
�v�Ɛő�|u;-|l;m|��r|-h;�Ő|u;-|;7��v�7;=;uu;7ő�-m7�|u;-|l;m|�o�|1ol;�
Ő"(!��v�momŊ"(!őķ� -m7�h;�� bm7;r;m7;m|� =-1|ouv� Ő-];ķ�];m7;uķ� �	&�
Ő1�uu;m|ņr-v|őķ�1�uu;m|�momŊ�	&ķ�-Ѵ1o_oѴ��v;�Ő1�uu;m|ņr-v|őķ�1�uu;m|�
-Ѵ1o_oѴķ��v;�u;1;b�bm]���$ķ�_ol;Ѵ;vv�-|�bmb|b-Ѵ�-vv;vvl;m|ķ�-m��rv�Ŋ
1_b-|ub1�7b-]movbv�-m7�=b0uovbv�v|-];őĺ���l�Ѵ|b�-ub-|;�Ѵo]bv|b1�u;]u;vŊ
vbom�lo7;Ѵ��-v�|_;m�7;ub�;7�|o�Ѵooh�-|�|_;�u;Ѵ-|bomv_br�0;|�;;m�|_;�
h;�� =-1|ouv� -m7� |_;� 7;r;m7;m|� o�|1ol;ĺ� $o� 0�bѴ7� |_;�lo7;Ѵķ� |_;�
v|-|bv|b1-ѴѴ��vb]mb=b1-m|�h;��=-1|ouv�=uol�|_;�0b�-ub-|;�-m-Ѵ�v;v��;u;�
-77;7�|o�|_;�m�ѴѴ�lo7;Ѵ��vbm]�=ou�-u7�v;Ѵ;1|bom��_;u;�|_;�=-1|ou�
�b|_�|_;�_b]_;v|�vb]mb=b1-m|�PŊ�-Ѵ�;�ŐP�ƺ�ĺƏƔőķ�0-v;7�om�|_;�Ѵbh;Ѵb_oo7�
u-|bo�|;v|ķ��-v�-77;7�m;�|ĺ�-1|ouv��;u;�u;lo�;7�=uol�|_;�lo7;Ѵ�
b=�P�ƻ�ĺƐĺ

�;r-|b|bv��� �bu�v� u;bm=;1|bom� u-|;��-v� 1-Ѵ1�Ѵ-|;7� bm� |_ov;��_o�
_-7� -1_b;�;7� "(!� -v� |_;� m�l0;u� o=� u;bm=;1|bomv� o0v;u�;7� bm� |_;�
v|�7��r;ubo7�7b�b7;7�0��|_;�v�l�o=�-ѴѴ�|_;��;-uv�;-1_�bm7b�b7�-Ѵ��-v�

� )_oѴ;�1o_ou|�Őm�Ʒ�Ɣƕƒő

��(�!���rovb|b�;�m�Ʒ�ƑƔƖ

	;=;uu;7�1o_ou|�Őm�Ʒ�ƐƒƓő $u;-|;7�1o_ou|�Őm�Ʒ�ƐƑƔő

(bu-Ѵ�Ѵo-7�Őb�ņ�ő 1.3 × 10ѵ ± 2.2 × 10ѵ 1.2 × 10ѵ ± 1.9 × 10ѵ 1.9 × 10ѵ ± 3.1 × 10ѵ

(bu-Ѵ�Ѵo-7�ƻƐĺƏ�Ƶ�ƐƏѵ�Őb�ņ�ő ѶƖ�ŐƒƑѷő ƒƔ�ŐƑƖѷő ƔƓ�ŐƓƒѷő

�olou0b7b|� ƐƓƕ�ŐƐƏѷő Ɠƒ�ŐƒƑѷő ƔƐ�ŐƓƐѷő

&m7;u�;m|�=b0uov1-maՔ 220/254bՔ�ŐѶƕѷő ƖƔ�ŐƕƓѷő ƐƑƓ�ŐƖƖѷő

ƏŊƐ�ŐƺƕĺƐ�h�-ő ƐƐƔ�ŐƔƒѷő ѵƓ�Őѵƕѷő ƔƐ�ŐƓƐѷő

ƑŊƒ�ŐƻƕĺƐŊƐƐĺƖ�h�-ő ƔƐ�ŐƑƑѷő ƑƏ�ŐƑƐѷő ƒƐ�ŐƑƔѷő

Ɠ�ŐƻƐƑ�hr-ő Ɣƒ�ŐƑƓѷő ƐƐ�ŐƐƑѷő ƓƑ�ŐƒƓѷő

�bѴbu�0bm�Ő!loѴņ�ő ƕŐƔő�Œm�Ʒ�Ƒƕƕœ ƕ�ŐƔő�Œm�Ʒ�ƐƏƓœ Ѷ�Őѵő

��$�Őb�ņ�ő ƔƑŐƔƔő�Œm�Ʒ�Ƒƕƕœ ƔƔ�Őѵƕő�Œm�Ʒ�ƐƏƓœ Ɣƕ�ŐƓѶő

�Ѵ0�lbm�Ő]ņ�ő ƓƔĺƏ�Ƽ�ƔĺƓ�Œm�Ʒ�Ƒƕƕœ ƓƔĺƓ�Ƽ�ƔĺƓ�Œm�Ʒ�ƐƏƓœ ƓƓĺƒ�Ƽ�ƓĺѶ

��! Ɛ�ŐƏĺƐő�Œm�Ʒ�ƑƏƓő Ɛ�ŐƏĺƐő�Œm�Ʒ�ѵƐœ Ɛ�ŐƏĺƐő

�Ѵ-|;Ѵ;|v�ŐƐƏ9ņ�ő ƑƏѵĺƑ�Ƽ�ѵѶĺƔ�Œm�Ʒ�ƑƒƑœ ƑƑѶĺƒ�Ƽ�ƕƏĺƔ�Œm�Ʒ�ѶƓœ ƐƖƏĺƖ�Ƽ�ѵƒĺѵ

!;1;b�;7�rubou���(�|u;-|l;m| Ɛƒ�ŐƑѷő Ƒ�ŐƑѷő Ѷ�Őѵѷő

Note: �u-1h;|v�Œœ�bm7b1-|;�m�l0;u��b|_�7-|-�-�-bѴ-0Ѵ;ĺ
�oul-Ѵ��-Ѵ�;vĹ�0bѴbu�0bm�ƏŊƑƐ�!loѴņ�ķ���$�ƏŊƓƐ�b�ņ�ķ�-Ѵ0�lbm�ƒƔŊƔƑ�]ņ�ķ���!�ƏĺѶŊƐĺƑķ�rѴ-|;Ѵ;|v�ƐƔƏŊƓƔƏ�Ƶ�ƐƏ9ņ�ĺ
�00u;�b-|bomvĹ���$ķ��rbob7�-]ombv|�|u;-|l;m|ĺ
a!;=;u;m1;�moĺ�23,24. 
bb0uov1-m��mv�11;vv=�Ѵ�bm�om;ĺ�

$���� �ƐՊ Ő�om|bm�;7ő
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o0v;u�;7�=ou�l�Ѵ|brѴb;7�0��ƐƏƏĺ�$_;�u-|;��-v�ru;v;m|;7�r;u�ƐƏƏ�r;uŊ
vom��;-uv�Ő�+őĺ

ƑĺƔՊ|Պ�uol�-m-Ѵ�vbv�Ő1omv;1�|b�;�bm7b�b7�-Ѵv�
u;1;b�bm]���(�|u;-|l;m|�=uol��o�;l0;u�ƑƏƐƔ�|o�
�-u1_�ƑƏƐѶő

	b==;u;m1;v� bm�ru;Ŋ�-m7�rov|Ŋ��(�|u;-|l;m|� v1ou;v��;u;�1-Ѵ1�Ѵ-|;7�
Ől;-m� Ƽ� v|-m7-u7� 7;�b-|bomő� -m7� 1olr-u;7� �vbm]� r-bu;7� "|�7;m|ŝv� t 
|;v|ĺ�ou�;-1_��!��ķ�v1ou;v��b|_�ƺƔƏѷ�lbvvbm]��;u;�blr�|;7ĺ�	-|-�
�;u;�-vv�l;7�|o�0;�lbvvbm]�-|�u-m7olĺ��!��v�l;;|bm]�|_;�7-|-�1olŊ
rѴ;|;m;vv�1ub|;ub-��;u;�;m|;u;7�bm|o�|_;�blr�|-|bom�lo7;Ѵķ��_b1_��v;7�
1_-bm;7� ;t�-|bomvķ� -��bѴb-u�� �-ub-0Ѵ;v� Ő-];ķ� ];m7;uķ��_;|_;u� 1�uu;m|�
�	&�-m7��_;|_;u�_ol;Ѵ;vv�-|�bmb|b-Ѵ�-vv;vvl;m|ő�-m7�ƑƏ�blr�|-|bomvĺ
Ő29ő���v;mvb|b�b|��-m-Ѵ�vbv��-v�1-uub;7�o�|�0��;v|-0Ѵbv_bm]��_;|_;u�|_;�
1om1Ѵ�vbomv�=uol�|_;�blr�|-|bom�lo7;Ѵ�7b==;u;7�|o�|_ov;�=uol�-�1olŊ
rѴ;|;�1-v;�-m-Ѵ�vbvĺ�ou�-ѴѴ�v|-|bv|b1-Ѵ�-m-Ѵ�vbv�-�P�ƺ�ƏĺƏƔ��-v�1omvb7;u;7�
vb]mb=b1-m|�-m7�|_;�vo=|�-u;��v;7��-v�"$�$���Ɛƒĺ

ƑĺƔĺƐՊ|Պ�;-Ѵ|_�;1omolb1�-m-Ѵ�vbv

��1ov|��-v�-||ub0�|;7�|o�v|-==�|bl;�vr;m|�bm�1omv�Ѵ|-|bomv�0-v;7�om�
m-|bom-ѴѴ���-Ѵb7-|;7�u-|;vķ�bm��ub|bv_�ro�m7v�ƑƏƐѶĺŐ30ő��ov|v�o=�|;v|v�
�;u;�o0|-bm;7�=uol�Ѵo1-Ѵ�=bm-m1b-Ѵ�l-m-];uvĺ

�ov|� r;u� 1-v;� 7;|;1|;7��-v� 1-Ѵ1�Ѵ-|;7� -v� |_;� |o|-Ѵ� 1ov|� o=� -ѴѴ�
ruo=;vvbom-Ѵ�|bl;�-m7�|;v|v�r;u=oul;7ķ�bm�oѴ�bm]�-ѴѴ�|_ov;�bm�b|;7�|o�
0;�v1u;;m;7ķ�7b�b7;7�0��|_;�|o|-Ѵ�m�l0;u�o=�bm7b�b7�-Ѵv��b|_�-�rovbŊ
|b�;���(�t�-Ѵb|-|b�;�!���Ő-�1-v;őķ�o�;u�|_;�|o|-Ѵ�v|�7��r;ubo7�Ő=uol�
	;1;l0;u�ƑƏƐƒ�|o��-u1_�ƑƏƐѶőĺ

$o�1-Ѵ1�Ѵ-|;�|_;�1ov|�r;u�1�u;�o=�|_ov;�u;1;b�bm]�	���Ő�o�;l0;u�
ƑƏƐƔ�|o��-u1_�ƑƏƐѶőķ�|_;�|o|-Ѵ�1ov|�o=�-vv;vvl;m|v�-m7�|u;-|l;m|v�
�-v�1-Ѵ1�Ѵ-|;7�-|�|_;�bm7b�b7�-Ѵ�Ѵ;�;Ѵĺ���;u-];�1ov|v��;u;�1olr-u;7�

0;|�;;m�|_ov;�-1_b;�bm]�"(!�-m7�|_ov;��_o�7b7�mo|ķ�-m7�0;|�;;m�
|_ov;�u;1;b�bm]�	���Ƴ�r;]�Ѵ-|;7�bm|;u=;uom��v�	��ŊomѴ��u;]bl;mvĺ�
�ov|v�o=�l;7b1-|bomvķ�-m7�|bl;�vr;m|�0��|_;�m�uv;�bm�ru;r-ubm]�7o1�Ŋ
l;m|vķ�-m7�ru;v;m|bm]�1-v;v�-|�|_;�_ovrb|-Ѵ��	���;u;�mo|�bm1Ѵ�7;7ĺ

��l-1uo� Ѵ;�;Ѵ�1ov|�-m-Ѵ�vbv��-v��m7;u|-h;m�-|� |_;� Ѵ;�;Ѵ�o=� |_;�
v;u�b1;ķ�0-v;7�om�|_;�=�ѴѴ�;1omolb1�1ov|�o=�;lrѴo�bm]�-�m�uv;�=ou�-�
r;ubo7�o=�-��;-uĺ

�|_b1-Ѵ� -rruo�-Ѵ� =ou� |_;� v|�7�� �-v� o0|-bm;7� =uol� �!�"�
�ollb||;;��-v|��b7Ѵ-m7v�Ŋ�	;u0��Ő!���u;=�Ɛƒņ��ņƏƑƕƔőķ�-ѴѴ�r-u|b1bŊ
r-m|v�vb]mbm]�-m�bm=oul;7�1omv;m|ĺ

ƒՊ |Պ!�"&�$"

ƒĺƐՊ|Պ";u�b1;��r|-h;�-m7�1-v;�7;|;1|bom

$-0Ѵ;�Ɛ� v_o�v�0-v;Ѵbm;� 1Ѵbmb1-Ѵ� -m7�7;lo]u-r_b1� 7-|-� -m7� v;u�b1;�
�r|-h;ķ�v|u-|b=b;7�0���_;|_;u�|u;-|;7�ou���(�|u;-|l;m|�7;=;uu;7ĺ��=�
|_;�ƔƔѶ�|;v|;7ķ�ƑƔƖ�ŐƓѵѷő��;u;���(�t�-Ѵb|-|b�;�!���rovb|b�;ķ�|_bv�
0;bm]�vb]mb=b1-m|Ѵ��_b]_;u�bm�|_ov;��b|_�_bv|ou���v�mo�_bv|ou��o=��	&�
ŐѵƏѷ��v�Ɛƒѷķ�P�ƺ�ĺƏƏƐőĺ

ƒĺƑՊ|Պ�vv;vvl;m|

$_;�ƑƔƖ��b|_�-�rovb|b�;���(�!����m7;u�;m|� =�u|_;u�-vv;vvl;m|�
Őb]�u;� Ɛ�ĸ� b]�u;� "Ɛő� bm1Ѵ�7bm]� -� 1oll�mb|�Ŋ0-v;7� =b0uov1-mĺ�
��;u-ѴѴ�Ɠƕѷ�ŐƐƏƓņƑƐƖő�o=�|_ov;��m7;u]obm]�-�=b0uov1-m�_-7�ƻƑ�=bŊ
0uovbv�-m7�ƑƓѷ�ŐƔƒņƑƐƖő�_-7�1buu_ovbvĺ

$u;-|l;m|��-v�7;=;uu;7�bm�ƐƒƓņƑƔƖ�ŐƔƒѷő��b|_�-�rovb|b�;���(�
!���Ő$-0Ѵ;�Ɛőĸ�ѶƏ�ŐƒƐѷő��;u;�mo|�v|-0Ѵ;�;mo�]_�-m7�ƔƓ�ŐƑƐѷő�0;Ŋ
1-�v;� o=���"�� -m7� o|_;u� u;v|ub1|bomvĺ��=� |_ov;� v|-0Ѵ;� |o� u;1;b�;�
��(�|u;-|l;m|�Őm�Ʒ�ƐƕƖőķ�ƐƑƔ�ŐƕƏѷő�_-�;�0;;m�|u;-|;7��m|bѴ��-u1_�
ƑƏƐѶĺ�$-0Ѵ;�Ƒ� v_o�v�0b�-ub-|;� -m7�l�Ѵ|b�-ub-|;� -m-Ѵ�vbv� o=� =-1|ouv�

�;���-ub-0Ѵ;v

�b�-ub-|;�-m-Ѵ�vbv ��Ѵ|b�-ub-|;�-m-Ѵ�vbv

OR ƖƔѷ��� PŊ�-Ѵ�; OR ƖƔѷ��� PŊ�-Ѵ�;

�];�Őr;u��;-u�bm1u;-v;�bm�
-];ő

1.05 ŐƐĺƏƑķ�ƐĺƏƕő .001    

Male 1.03 ŐƏĺƔƓķ�ƐĺƖƓő .943    

�	&�Ő1�uu;m|ņr-v|ő 1.04 ŐƏĺƓƑķ�ƑĺƔƒő ĺƖƒѵ    

��uu;m|��	& 0.39 ŐƏĺƑƒķ�Əĺѵѵő <.001 0.42 ŐƏĺƑƔķƏĺƕƑő .002

��uu;m|�momŊ�	& ƏĺѵƖ ŐƏĺƓƑķ�ƐĺƐƔő ĺƐƔѵ    

�Ѵ1o_oѴ��v;�Ő1�uu;m|ņr-v|ő ƏĺѵƔ ŐƏĺƑѶķ�ƐĺƔƐő .313    

��uu;m|Ѵ��7ubmhbm]�-Ѵ1o_oѴ 0.54 ŐƏĺƒƒķ�ƏĺƖő ĺƏƐѶ    

!;1;b�bm]���$ Əĺѵƒ ŐƏĺƒƕķ�ƐĺƏѵő ĺƏƕƖ    

�ol;Ѵ;vv�-|�bmb|b-Ѵ�
-vv;vvl;m|

0.40 ŐƏĺƑƓķ�Əĺѵѵő <.001 0.43 ŐƏĺƑѵķ�ƏĺƕƑő .001

�m��rv�1_b-|ub1�7b-]movbv 1.02 ŐƏĺѵƑķ�ƐĺѵƖő .939    

ƑŊƓ�=b0uovbv 1.32 ŐƏĺѶƐķ�ƑĺƐƕő ĺƑѵƏ    

Note: �-v;v�=ou�-ѴѴ�1-|;]oub1-Ѵ��-ub-0Ѵ;v�-u;�|_;�ľmoĿ�1-|;]ou�ĺ

$���� �ƑՊBivariate and multivariate 
-m-Ѵ�vbv�o=�|_ov;��_o�u;1;b�;7���(�
|u;-|l;m|��v�|_ov;�bm��_ol�|u;-|l;m|�
�-v�7;=;uu;7
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-vvo1b-|;7� �b|_� u;1;b�bm]� ��(� |u;-|l;m|� �v� |u;-|l;m|� 0;bm]� 7;Ŋ
=;uu;7ĺ��m7;r;m7;m|�ru;7b1|ouv�o=�u;1;b�bm]�|u;-|l;m|��;u;�-0v;m1;�
o=�1�uu;m|��	&�Ő�!�ƏĺƒƖķ�ƖƔѷ����ƏĺƑƔŊƏĺƕƑķ�P�Ʒ�ĺƏƏƑő�-m7�-0v;m1;�o=�
_ol;Ѵ;vvm;vv�Ő�!�ƏĺƓƏķ�ƖƔѷ����ƏĺƑƓŊƏĺѵѵķ�P�Ʒ�ĺƏƏƐőĺ

ƒĺƒՊ|Պ��(�|u;-|l;m|�o�|1ol;v

$-0Ѵ;� Ɛ� v_o�v� 0-v;Ѵbm;� 7-|-� bm� |_;� ƐƑƔ� bm7b�b7�-Ѵv� �_o� u;1;b�;7�
��(� |u;-|l;m|ĺ� �u;�-Ѵ;m1;� o=� 1�uu;m|� �	&ķ� -Ѵ1o_oѴ� �v;ķ� u;1;b�bm]�
��$�-m7�_ol;Ѵ;vvm;vv�-|� bmb|b-Ѵ� -vv;vvl;m|��;u;�ƒƓѷķ�Ƒѵѷķ�ƕƏѷ�
-m7� ƓƏѷķ� u;vr;1|b�;Ѵ�ķ� ];mo|�r;� 7bv|ub0�|bom� ŐƐ� �v� ƒő��-v� ƓƔѷ� �v�
ƓƖѷĺ���v|�o�;u�-�|_bu7�ŐƒƓѷő�_-7�1buu_ovbv�Ő$-0Ѵ;�Ɛőĺ

��;u-ѴѴķ�ƒƒņƐƑƔ�ŐƑѵѷő�u;1;b�;7�bm|;u=;uomŊ0-v;7�-m7�ƖƑ�ŐƕƓĺƏѷő�
	��ŊomѴ�� u;]bl;mvķ� Ővo=ov0��buŊ0-v;7� bm� ƓѶņƖƑķ� ƔƑѷő� Ő$-0Ѵ;� "Ɛőĺ�
��;u-ѴѴķ� ƕƐѷ� ŐѶƖņƐƑƔő� o=� |_;� u;]bl;mv� 1om|-bm;7� ub0-�bubmĺ� uol�
ƑƏƐƓ�|o�ƑƏƐѵķ�ƑѶ�u;1;b�;7�	��ŊomѴ��u;]bl;mv� Őbm1Ѵ�7;7�ƐƐѷ��b|_�
ƏŊƐ�=b0uovbvő�0�|��b|_�;-vbm]�o=���"��-m7�o|_;u�u;v|ub1|bomvķ�|_bv�bmŊ
1u;-v;7�|o�ѵƓ�=uol�ƑƏƐƕ�|o�ƑƏƐѶ�Őbm1Ѵ�7;7�ƓѶѷ��b|_�ƏŊƐ�=b0uovbvőĺ

�m�-m��$$�-m-Ѵ�vbv�"(!��-v�Ѷƕѷ�o�;u-ѴѴ�-m7�ƖƏѷ�ŐѶƒņƖƑő�bm�|_ov;�
u;1;b�bm]�	��ŊomѴ�� u;]bl;mv� Őb]�u;� Ɛ�őĺ��=� |_;� Ɛѵ��b|_� momŊ"(!ķ�
mbm;��;u;�|u�;��buoѴo]b1-Ѵ�=-bѴ�u;v��b|_�v;�;m�Őѵѷő�0;bm]�Ѵov|�|o�=oѴѴo��
Ő$-0Ѵ;�"Ɛőĺ���1Ѵ�7bm]�|_;v;�v;�;mķ�om�-�l�$$�-m-Ѵ�vbvķ�o�;u-ѴѴ�"(!��-v�
ƖƑѷ�-m7�ƖƔѷ�bm�|_ov;�u;1;b�bm]�	��ŊomѴ��u;]bl;mv�Őb]�u;�Ɛ�őĺ

$-0Ѵ;� ƒ� v_o�v� 7;lo]u-r_b1� -m7� 1Ѵbmb1-Ѵ� 7-|-� bm� |_ov;��b|_� -m7�
�b|_o�|�"(!ĺ�"(!��-v�ƕƖѷ�ŐƒƓņƓƒő�b=�1�uu;m|��	&ĺ��o]bv|b1�u;]u;vvbom�
o=�momŊ"(!��-v�1-uub;7�o�|�om�-];ķ�1�uu;m|��	&�-m7�|u;-|l;m|�u;]bŊ
l;m�Ő	��ŊomѴ���v�r;]�Ѵ-|;7�bm|;u=;uomņub0-�bubm�Ƴ�	��őĺ��mv�==b1b;m|�
7-|-�ru;�;m|;7�v|-|bv|b1-Ѵ�-m-Ѵ�v;v�o=�o|_;u��-ub-0Ѵ;vĺ���uu;m|��	&��-v�
-vvo1b-|;7��b|_�-m�bm1u;-v;7�ubvh�o=�momŊ"(!�Ő�!�Ʒ�ƒĺѶƓķ�ƖƔѷ����ƐĺƑƖŊ
11.4, P�Ʒ�ĺƏƐѵőĺ�$_;u;��-v�mo�-vvo1b-|bom��b|_�-];�Ő�!�Ʒ�ƏĺƖѶķ�ƖƔѷ����
ƏĺƖƒŊƐĺƏƓĸ�P�Ʒ�ĺƔƖѶő�ou�u;]bl;m�Ő�!ŊƑĺƓѶķ�ƖƔѷ����ƏĺѶƓŊƕĺƒƑőķ�P�Ʒ�ĺƏƖƖőĺ

�m�|_ov;�bm7b�b7�-Ѵv��_o��;u;�o==;u;7���(�|u;-|l;m|�Őm�Ʒ�ƐƑƔőķ�
�r|-h;��-v�ƐƏƏѷ�-m7�|u;-|l;m|�1olrѴ;|bom�u-|;��-v�ƖѶѷ�ŐƐƑƑņƐƑƔőĺ�
�=�|_;�|o|-Ѵ�o=�ƓƏѵ�1oll�mb|��|u;-|l;m|�1Ѵbmb1�v;vvbomvķ�Ɩѵѷ�ŐƒѶƖő�
were attended.

ƒĺƓՊ|Պ!;bm=;1|bom

&r�|o��-u1_�ƑƏƐѶķ�o=�|_;�ƐƏƖ�bm7b�b7�-Ѵv�-1_b;�bm]�"(!ķ�ƕѵ�_-�;�
0;;m�u;|;v|;7ķ�o=��_ol�|�o�Őƒѷő�_-�;�7;�;Ѵor;7���(�u;bm=;1|bom�
ŐƑĺѵƒņƐƏƏ��+ķ�ƖƔѷ����ƏĺѵƕŊƐƏĺƒƒőĺ��o|_�_-7��	&�u;Ѵ-rv;ĺ�!;bm=;1|bom�
7-|-�-u;�1�uu;m|Ѵ���m-�-bѴ-0Ѵ;�bm�|_;�u;l-bmbm]�ƒƒ�bm7b�b7�-Ѵvĺ

ƒĺƔՊ|Պ�-|b;m|Ŋu;rou|;7�o�|1ol;�l;-v�u;v�Őruolő

	�ubm]�	;1;l0;u�ƑƏƐƔ�|o��-u1_�ƑƏƐѶķ�ѶƔ�1omv;1�|b�;�bm7b�b7�Ŋ
-Ѵv��;u;�o==;u;7�-m7�-11;r|;7�t�;v|bomm-bu;Ŋ0-v;7�-vv;vvl;m|v�
ru;Ŋ� -m7� rov|Ŋ��(� |u;-|l;m|ĺ� $�;Ѵ�;� u;1;b�;7� r;]�Ѵ-|;7� bm|;uŊ
=;uomņub0-�bubm�Ƴ�vo=ov0��bu�-m7�ƕƒ�	��vŊomѴ�ķ�ѵƐņѶƔ�ŐƕƑѷő�o=�|_;�
u;]bl;mv�1om|-bm;7�ub0-�bubmĺ��=�|_;�ѶƔķ�ƕѶ� ŐƖƑѷő�-1_b;�;7�"(!ĺ�

$���� �ƒՊ�-v;Ѵbm;�7;lo]u-r_b1�-m7�1Ѵbmb1-Ѵ�7-|-�bm�|_ov;��b|_�
"(!�-m7�momŊ"(!�Őm�Ʒ�ƐƑƔő

�
�omŊ"(!
m�Ʒ�Ɛѵ

"(!
m�Ʒ�ƐƏƖ

�];�Ő�ő ƓƓĺƏ�Ƽ�ѶĺƓ 45.2 ± 9.2

�];�ƽƓƏ Ѷ�ŐƔƏѷő ƒƑ�ŐƑƖѷő

�];�ƾѵƏ Ə�ŐƏѷő Ɩ�ŐѶѷő

�;m7;u

;l-Ѵ; Ə�ŐƏѷő Ƒƒ�ŐƑƐѷő

Male Ɛѵ�ŐƐƏƏѷő Ѷѵ�ŐƕƖѷő

�mf;1|bm]�7u�]��v;�
Ő1�uu;m|ņr-v|ő

Ɛѵ�ŐƐƏƏѷő ƖƖ�ŐƖƐѷő

��uu;m|�bmf;1|bm]�
7u�]��v;

Ɩ�ŐƔѵѷő ƒƒ�ŐƒƏѷő

�mf;1|bm]�7-bѴ� Ɣ�ŐƒƐѷő ƐƏ�ŐƖѷő

�mf;1|bm]�Ѵ;vv�|_-m�
daily

Ɠ�ŐƑƔѷő Ƒƒ�ŐƑƐѷő

��uu;m|�mom�
bmf;1|bm]�7u�]��v;

Ɣ�ŐƒƐѷő ƒƒ�ŐƒƏѷő

&vbm]�7-bѴ� Ɠ�ŐƑƔѷő ƐƖ�ŐƐƕѷő

&vbm]�Ѵ;vv�|_-m�7-bѴ� ƐŐѵѷő ƐƓŐƐƒѷő

�Ѵ1o_oѴ��v;�Ő1�uu;m|ņ
r-v|ő

ƐƔ�ŐƖƓѷő Ɩѵ�ŐѶѶѷő

��uu;m|�-Ѵ1o_oѴ��v; Ɣ�ŐƒƐѷő Ƒƕ�ŐƑƔѷő

��uu;m|Ѵ��7ubmhbm]�
ƻƑƐ��mb|vņ�h

Ɠ�ŐƑƔѷő ƑƐ�ŐƐƖѷő

�ol;Ѵ;vv�-|�bmb|b-Ѵ�
-vv;vvl;m|

ѵ�ŐƒѶѷő ƓƓ�ŐƓƏѷő

!;1;b�bm]���$ ƐƑ�ŐƕƔѷő ƕѵ�ŐƕƏѷő

�v�1_b-|ub1�
7b-]mov;v

ƐƏ�Őѵƒѷő ƕƐ�ŐѵƔѷő

�;mo|�r;�Ɛ Ѷ�ŐƔƏѷő Ɠƕ�ŐƓƒѷő

�;mo|�r;�ƒ ƕ�ŐƓƓѷő Ɣƒ�ŐƓƖѷő

(bu-Ѵ�Ѵo-7�Ő(�ő ƐĺѶ�Ƶ�ƐƏѵ�Ƽ�Ƒĺѵ�Ƶ�ƐƏѵ 1.9 × 10ѵ ± 3.2 × 10ѵ

(��ƻ�Ɛ�ƏƏƏ�ƏƏƏ�b�ņ� Ѷ�ŐƔƏѷő ƓƔ�ŐƓƑѷő

�olou0b7b|� Ѷ�ŐƔƏѷő Ɠƒ�ŐƒƖѷő

�b�;u�v|b==m;vv�
l;-v�u;l;m|�
ƾƐƑ�h�-

Ɣ�ŐƒƐѷő ƒƕŐƒƓѷő

��!��ƾƑ ƒ�ŐƐƖѷő ƐƐ�ŐƐƏѷő

�bѴbu�0bm�ŐlloѴņ�ő ѶĺƔ�ŐƔĺƔő Ѷ�ŐѵĺƏő

��$�Őb�ņ�ő ƔƖ�Őƕѵő ƔѵĺƔ�ŐƓƕő

�Ѵ0�lbm�Ő]ņ�ő 44.4 ± 4.5 ƓƓĺƒ�Ƽ�ƓĺѶ

��! ƐĺƏ�ŐƏĺƐő ƐĺƏ�ŐƏĺƐő

�Ѵ-|;Ѵ;|�1o�m|�
ŐƐƏ9ņ�ő

ƐƕѵĺƑ�Ƽ�ƔѶĺƏ ƐƖƒĺƕ�Ƽ�ѵƒĺƔ

!;]bl;m

	��ŊomѴ� Ɩ�ŐƔѵѷő Ѷƒ�Őƕѵѷő

������ņ
!�(�Ƽ�	��

ƕ�ŐƓƓѷő Ƒѵ�ŐƑƓѷő

Note: ou�1om|bm�o�v��-ub-0Ѵ;v�7-|-�ru;v;m|;7�-v�l;-m�Ƽ�v7�=ou�moul-ѴѴ��
7bv|ub0�|;7�ou�l;7b-m�Ő� !ő�=ou�vh;�;7�7-|-�u;vr;1|b�;Ѵ�ĺ
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�=� |_;� v;�;m� mo|� -1_b;�bm]� "(!ķ� =b�;� u;1;b�;7� 	��ŊomѴ�� u;]bŊ
l;mv�-m7�|�o�r;]�Ѵ-|;7�bm|;u=;uomņub0-�bubm�Ƴ�vo=ov0��buĺ��=�|_;�
ƕѶ�-1_b;�bm]�"(!ķ�ƑƖѷ� ŐƑƒņƕѶő��;u;� 1�uu;m|� �	&vķ�Ƒƕѷ� ŐƑƐņƕѶő�
�;u;�1�uu;m|�momŊ�	&v�-m7�Ɠѷ�ŐƒņƕѶő��;u;�0o|_�1�uu;m|��	&v�-m7�
momŊ�	&vĺ

$�o�7ol-bmv�o=�"�	 o�� Őv;��-m7�;==;1|�o=� Ѵb�;u�7bv;-v;ő�_-7�
ƻƔƏѷ�lbvvbm]�7-|-�-m7�vo��;u;�;�1Ѵ�7;7�=uol�|_;�blr�|-|bom�lo7;Ѵ�
-m7��;u;�omѴ��v�ll-ubv;7��vbm]�1olrѴ;|;�1-v;v�Őv;��m�Ʒ�Ѷĸ�;==;1|�
o=�7bv;-v;�m�Ʒ�Ɛƕőĺ�!;l-bmbm]��!��v�_-7�ƐѶѷŊƑƑѷ�ru;Ŋrov|�v1ou;v�
lbvvbm]�-m7�ƒƏƒ�blr�|-|bomv��;u;�l-7;ĺ

b]�u;�Ɛ�ķ	�v_o��|_;�l;-m�1_-m];v� bm�"ŊƐƑ�Ƒ�-m7�"�	 o��
v1ou;vķ� u;vr;1|b�;Ѵ�ķ� ru;Ŋ� -m7� rov|Ŋ��(� |u;-|l;m|� bm� |_;� ƕѶ��_o�
-1_b;�;7� "(!ĺ� �1|�-Ѵ� v1ou;v� -u;� v_o�m� bm� $-0Ѵ;� "Ƒĺ� $_;u;� �;u;�
vb]mb=b1-m|�blruo�;l;m|v�ŐP�ƺ�ĺƏƔő�bm�-ѴѴ�7ol-bmv�|;v|;7ĺ�";mvb|b�b|��
-m-Ѵ�vbv�v_o�;7�|_-|�|_;u;��-v�mo�1_-m];�bm�7u-�m�1om1Ѵ�vbomv�-v�
-� u;v�Ѵ|� o=�l�Ѵ|brѴ;� blr�|-|bom� =oѴѴo�bm]� -� 1olrѴ;|;� 1-v;� -m-Ѵ�vbv�
Ő7-|-�mo|�v_o�mőĺ��olr-u;7�|o�0-v;Ѵbm;ķ�|_;u;��;u;�-Ѵvo�vb]mb=b1-m|�
blruo�;l;m|� bm� � ŊƔ	ŊƔ�� v1ou;v� -|� |_;� ;m7� o=� ��(� |u;-|l;m|Ĺ�
1olrovb|;�ruo=bѴ;�v1ou;�ƏĺѵƔ�Ƽ�Əĺƒ��v�Əĺƕƒ�Ƽ�ƏĺƏƒķ�P�Ʒ�ĺƏƏƖ�-m7�(�"�
ƔƑĺƕƖ�Ƽ�ƑĺƏƓ��v�ƕƑĺѶƖ�Ƽ�ƐĺƔƖķ�P < .001.

ƒĺѵՊ|Պ�;-Ѵ|_�;1omolb1�o�|1ol;v

ƒĺѵĺƐՊ|Պ�ov|�r;u�1-v;�7;|;1|;7

	�ubm]�|_;� =�ѴѴ� v|�7��r;ubo7� Ő	;1;l0;u�ƑƏƐƒŊ�-u1_�ƑƏƐѶő�-� |o|-Ѵ�
o=�Ɣƕƒ�bm7b�b7�-Ѵv��;u;�bm�b|;7�=ou�v1u;;mbm]�o=��_b1_�ƔƔѶ�-11;r|;7�
-m7�ƒƑƒ�_-7�rovb|b�;���(�-m|b0o7�ĺ��=�|_;�ƒƑƒ�bm7b�b7�-Ѵv��b|_�rovŊ
b|b�;���(�-m|b0o7�ķ�ƑƔƖ�_-7�-�rovb|b�;�t�-Ѵb|-|b�;���(�!��ķ��b|_�-�
1ov|�r;u�1-v;�7;|;1|;7�o=�ŬƐƕƐ�Ő$-0Ѵ;�Ɠőĺ

ƒĺѵĺƑՊ|Պ�ov|�r;u�1�u;

	-|-�om�v;u�b1;��|bѴbv-|bom��;u;�1oѴѴ;1|;7�=uol�ѶƔ�bm7b�b7�-Ѵv��_o�
u;1;b�;7�bm|;u=;uom�Ƴ�	���Őm�Ʒ�ƐƑő�ou�	��ŊomѴ��u;]bl;mv�Őm�Ʒ�ƕƒő�
0;|�;;m��o�;l0;u�ƑƏƐƔ�-m7��-u1_�ƑƏƐѶĺ�$_;�1omv�Ѵ|-|bomv�-m7�
|;v|v�u;1;b�;7�0��|_bv�v�0]uo�rķ�-m7�-vvo1b-|;7�1ov|v�-u;�v_o�m�bm�

$-0Ѵ;�Ɣĺ�$_;�o�;u-ѴѴ�l;-m�1ov|�r;u�1�u;�Ő;�1Ѵ�7bm]�7u�]�1ov|vő��-v�
ŬƕƏƑ�Ƽ�ƐѶѶĺ���;u-];�1ov|v��;u;�Ѵo�;u�=ou�bm7b�b7�-Ѵv��_o�7b7�mo|�
-1_b;�;�"(!�-m7�_b]_;u�=ou�|_ov;�u;1;b�bm]�bm|;u=;uom�Ƴ�	���u;]bŊ
l;mvĺ� �ov|v� 0uoh;m� 7o�m� bm|o� |_;� ru;|u;-|l;m|ķ� |u;-|l;m|� -m7�
=oѴѴo�Ŋ�r�r_-v;v�-u;�v_o�m�bm�$-0Ѵ;�"ƒĺ

$_;�-mm�-Ѵ� 1ov|�o=� u�mmbm]� |_;� v;u�b1;ķ� 0-v;7�om� |_;� =�ѴѴ� ;1oŊ
molb1�1ov|�o=�-�0-m7�ƕ�m�uv;�Őbm1Ѵ�vb�;�o=�l-m-];l;m|�-m7�=-1bѴb|b;v�
o�;u_;-7vő��-v�-uo�m7�ŬѶƓ�ƏƏƏ�Ő�ub|bv_�ro�m7v�ƑƏƐѶőĺ

ƓՊ |Պ	�"�&""���

��u�u;-ѴŊ�ouѴ7�ruovr;1|b�;�1oll�mb|����(�v|�7��bm��)&	v�bv�mo�;Ѵ�
-v� bm�-77b|bom� |o�-vv;vvbm]�"(!ķ� b|� -Ѵvo�ruo�b7;v�7-|-�om�r-|b;m|� u;Ŋ
rou|;7�-m7�_;-Ѵ|_�;1omolb1�o�|1ol;vĺ���u�|u;-|;7�1o_ou|�_-7�_b]_�
ru;�-Ѵ;m1;�o=�1�uu;m|ņr-v|��	&�ŐƖƑѷő�-m7�-Ѵ1o_oѴ�ŐѶƖѷő��v;��b|_�ƕƏѷ�
om���$� -m7�ƓƏѷ�0;bm]� _ol;Ѵ;vvĺ�	;vrb|;� |_bvķ� v;u�b1;� �r|-h;� -m7�
��(�|u;-|l;m|�1olrѴ;|bom��;u;�1Ѵov;�|o�ƐƏƏѷ��b|_�-m�-Ѵlov|�ƖƏѷ�
"(!ĺ�$_u;;��-Ѵb7-|;7�-m7� bm7;r;m7;m|��! o��bm7b1-|ouv�1om=bul;7�
vb]mb=b1-m|� blruo�;l;m|� bm�];m;ub1�-m7� Ѵb�;uŊvr;1b=b1��! ���-|�;m7�
o=� ��(� |u;-|l;m|ķ� -1_b;�;7� -|� lo7;v|� 1ov|vĺ� �lrou|-m|Ѵ�ķ� |_o�]_�
bmb|b-ѴѴ��=�m7;7�0��u;v;-u1_�]u-m|vķ�o�u�=-�o�u-0Ѵ;�o�|1ol;v�bm7b1-|;7�
v�v|-bm-0bѴb|�ķ� Ѵ;-7bm]�|o�|_;�-7or|bom�o=� |_;�v;u�b1;�0��|_;�_ovrb|-Ѵ�
|u�v|ĺ

);� -||ub0�|;� |_;� v�11;vv� o=� �$$!��$� |o� b|� 0;bm]� -� ľom;Ŋv|orĿ�
bm|;]u-|;7� -m7� momŊf�7];l;m|-Ѵ� v;u�b1;ķ� �_b1_� _;Ѵr;7� lb|b]-|;�
-]-bmv|� momŊ;m]-];l;m|ķ� 1ouuo0ou-|;7� 0�� o�u� t�-Ѵb|-|b�;� 7-|-ŐƑѶő�
-m7�-�u;1;m|�v�v|;l-|b1�u;�b;�ĺŐ31ő�$_;��;r-|b|bv�m�uv;�;==;1|b�;Ѵ��
Ѵbmh;7�-ѴѴ�|_;�7b==;u;m|�1olrom;m|v�o=�|_;�v;u�b1;ĺ��m�1om|u-v|ķ�rubou�
|o�v;|�r�o=��$$!��$ķ�omѴ��Ɣѷ�o=�bm7b�b7�-Ѵv��b|_���(�bm=;1|bom�u;Ŋ
=;uu;7�=uol�o�u�7u�]�-Ѵ1o_oѴ�|u;-|l;m|�1;m|u;�-||;m7;7�|_;bu� Ѵo1-Ѵ�
_ovrb|-Ѵ�-rrobm|l;m|ķ�mom;�;�;m|�-ѴѴ��0;bm]�|u;-|;7ĺŐ10ő

��u�7-|-�-u;�1omvbv|;m|��b|_�-�u;1;m|�l;|-Ŋ-m-Ѵ�vbv�bm��)&	vŐ15ő�
Ő-rruo�bl-|;Ѵ��ƔƏѷ�o=�|_;�v|�7b;v�0;bm]�1oll�mb|��0-v;7őķ�|_-|�u;Ŋ
rou|;7�|u;-|l;m|�1olrѴ;|bom�u-|;v�o=�ŜƖƕѷ��b|_�"(!�-lom]v|�|_ov;�
om���$�-m7�u;1;m|��	&ņmomŊbmf;1|bm]��v;�0;bm]�ƖƏĺƕѷ�ŐƖƔѷ����ѶѶĺƔŊ
ƖƒĺƏő�-m7�Ѷƕĺƕѷ�ŐƖƔѷ����ѶƓĺƑѷŊƖƐĺƒѷő�u;vr;1|b�;Ѵ�ĺ

��u� 1oll�mb|�Ŋ0-v;7� �$$� "(!� �b|_� 	��v� ŐŜƖƏѷő� -u;� vblbѴ-u�
|o�1Ѵbmb1-Ѵ�|ub-Ѵv�bm�oѴ�bm]��)&	v�ŐƖƐĺƔѷŊƖƓѷőķŐ13,14ő�0�|�Ѵo�;u�|_-m�

$���� �ƓՊ�ov|�r;u�1-v;�7;|;1|;7�=ou�Ɣƕƒ�bm7b�b7�-Ѵv�bm�b|;7�=ou�0Ѵoo7�0oum;��bu�v�v1u;;mbm]

�|;l
$bl;�r;u�r;uvom�
Őlbm�|;vő

��l0;u�o=�
bm7b�b7�-Ѵv

&mb|�
1ov|aՔ

�ov|�r;u�
r;uvom

$o|-Ѵ�1ov|�
Ŭ�ƑƏƐѶ

�mb|b-Ѵ�bm�b|-|bom�=ou���(�v1u;;mbm]�v1u;;m�0��v�0v|-m1;��v;��ouh;u 5 min Ɣƕƒ ŬƔƐņ_ ŬƓ ŬƑƓƒƔ

�mb|b-Ѵ�1omv�Ѵ|-|bom��b|_�m�uv;�=ou 15 min ƔƔѶ ŬƔƒ ŬƐƒ ŬƕƒƖƓ

�-0�|;v|���(�-m|b0o7��rovb|b�;�bm�	�" �o|�u;Ѵ;�-m| ƔƔѶ ŬƒƒbՔ Ŭƒƒ ŬƐѶ�ƓƐƓ

�-0�|;v|�t�-Ѵb|-|b�;���(�!���Ő=uol�v-l;�	�"�b=���(�-m|b0o7��Ƴ�;ő �o|�u;Ѵ;�-m| 323 ŬƔƏ ŬƔƏ ŬƐѵ�ƐƔƏ

��l0;u�o=�1-v;v�Őrovb|b�;�t�-Ѵb|-|b�;���(�!��őķ�1ov|�r;u�1-v;ķ�|o|-Ѵ�
v1u;;mbm]�1ov|v

 259  ŬƐƕƐ ŬƓƓ�ƒƖƒ

a&mb|�1ov|vĹ��Ѵ1o_oѴ�_;-Ѵ|_��ouh;uņѴb-bvom�m�uv;ņv�0v|-m1;�lbv�v;��ouh;uķ���u|bv�-m7���umv�ƑƏƐѶķ�r-];�ƔƏĸ��-m7�ƕ�m�uv;ķ���u|bv�-m7���umv�ƑƏƐѶķ�
r-];�ƐƐƖĸ�1ov|v�o=�|;v|v�=uol�Ѵo1-Ѵ�=bm-m1b-Ѵ�l-m-];uvĺ�
b�ov|�o=�	�"�=ou�bmb|b-Ѵ���(�v1u;;mĺ�
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|_-|�o0v;u�;7�bm�momŊ�)&	�1Ѵbmb1-Ѵ�|ub-Ѵv�Ő4,5ő�-m7�u;-ѴŊ�ouѴ7�v|�7b;v�
ŐƖѵѷŊƖƖѷőĺŐƒķѵő��o�;�;uķ�o�u�l�$$�"(!�ŐƖƔѷő�-u;�1olr-u-0Ѵ;�v�]Ŋ
];v|bm]� |_-|� |_;� -rr-u;m|Ѵ�� Ѵo�;u� "(!� bm� �)&	v� bv� ruo0-0Ѵ�� 0;Ŋ
1-�v;�o=�Ѵovv�=oѴѴo�Ŋ�r�u-|_;u�|_-m�|u�;��buoѴo]b1-Ѵ�=-bѴ�u;vĺ���u�ѵѷ�
Ѵovv� |o� =oѴѴo�Ŋ�r� Ő1omvbv|;m|��b|_�|_;�-=ou;l;m|bom;7�l;|-Ŋ-m-Ѵ�Ŋ
vbvŐ15őő�bv�bm7;;7�_b]_;u�|_-m�|_-|�v;;m�bm�momŊ�)&	�u;-ѴŊ�ouѴ7�v|�7Ŋ
b;v�-m7�1Ѵbmb1-Ѵ�|ub-Ѵv�ŐƺƐѷőĺŐƓķѵő���u;1;m|�u-m7olbv;7�1om|uoѴѴ;7�|ub-Ѵ�
bm��)&	v�om���$ķ� =o�m7�_b]_;u�"(!� bm� |_ov;� u;1;b�bm]�]uo�r�ou�
7bu;1|Ѵ��o0v;u�;7�|u;-|l;m|�ŐƖƓѷŊƖѶѷő�1olr-u;7��b|_�v;Ѵ=Ŋ-7lbmŊ
bv|;u;7�	���|_;u-r�� ŐƖƏѷőĺ�$_bv�_b]_Ѵb]_|v�ro|;m|b-Ѵ� v|u-|;]b;v� =ou�
bm1u;-vbm]�|u;-|l;m|�u;|;m|bom�-lom]v|��)&	vĺŐ32ő

��u�Ѵo�;v|�"(!��;u;�v;;m�bm�|_ov;��b|_�1�uu;m|��	&�ŐƕƖѷőĺ�$_bv�
bv� 1omvbv|;m|��b|_� |_;� �1;Ѵ-m7�$!����� v|�7�� Ő"(!�ѶƑѷőķŐ33ő��_;u;�

;�;m�-=|;u�-11o�m|bm]�=ou�|_;�_b]_�ŐƐƔѷő�7uoro�|vķ�"(!��-v�Ѵo�;u�bm�
|_ov;��b|_��	&��v�mo��	&�bm�Ѵ-v|�ѵ�lom|_v�ŐѶƖĺƖѷ��v�ƖƔĺƒѷőĺŐ33ő�$_bv�
v_o�Ѵ7ķ� _o�;�;uķ� mo|� 7;|;u� _;-Ѵ|_1-u;� ruo=;vvbom-Ѵv� =uol�o==;ubm]�
��(�|u;-|l;m|�|o�r;orѴ;��b|_�u;1;m|��	&ĺ��-|_;l-|b1-Ѵ�lo7;ѴѴbm]�
v�]];v|v�|_-|��b|_�-m�ƐѶŊ=oѴ7�bm1u;-v;�bm���(�|u;-|l;m|�ŐƔƓņƐƏƏƏ�
�)&	ņ�őķ� -m7� -vv�lbm]� -� ƖƏѷ�"(!ķ���(� v;uoru;�-Ѵ;m1;� 1-m� 0;�
u;7�1;7�0��ƕƔѷ� Ő|o�ƺƐƔѷ��b|_bm�ƐƔ��;-uvőĺ��m�ѶƏѷ�"(!��bѴѴ�omѴ��
u;7�1;�blr-1|�0��ƐƑѷŊƐƔѷķ�v|bѴѴ�-7;t�-|;�=ou�-�|u;-|l;m|�-v�ru;�;mŊ
|bom�v|u-|;]�ĺŐ34ő��)&	v�v_o�Ѵ7ķ�|_;u;=ou;ķ�0;�-�ruboub|��=ou�v1-Ѵbm]�
�r���(�|;v|bm]ņ|u;-|l;m|�-m7�Ѵbmh-];�|o�1-u;ĺŐ15ő

��u���(�u;bm=;1|bom�u-|;�o=�ƑĺѵņƐƏƏ��+�bv�v�rrou|;7�0��u;1;m|�
7-|-ĺŐƒƔķƒѵő��m�!ovvb�;|�-Ѵŝv�v|�7�ķŐƒѵő�u;bm=;1|bom�-lom]v|�u;1;m|�-m7�
=oul;u��)&	v��-v�ƒĺƐņƐƏƏ��+v�ŐƖƔѷ����ƐĺƖŊƑƒĺƔő�-m7�ƐĺƓņƐƏƏ��+v�

$���� �ƔՊ�ov|�r;u�1�u;�Ő�ub|bv_�ro�m7vķ�ƑƏƐѶő�bm�ѶƔ�bm7b�b7�-Ѵv�u;1;b�bm]�7bu;1|�-1|bm]�-m|b�bu-Ѵv�Ő;�1Ѵ�7;v�1ov|�o=�7u�]vő

�|;lv�o=�v;u�b1;��v;

��l0;u�o=�|;v|v�-m7�1omv�Ѵ|-|bomvaՔ �ov|v�ŐŬƑƏƐѶő=Ք

$o|-Ѵ Mean "	 �bm Max Mean "	 �bm Max

 �-m|b|-|b�;���(�!��bՔ 253 3.0 0.2 2 3 ƑƏƕ ƐƏĺѵ 139 ƑƏѶ

�ѴѴ��Ѵoo7��o�m|�Ő��őbՔ 253 3.0 0.2 2 3 29 1.5 19 29

�Ѵoo7�!;m-Ѵ��uo=bѴ;�Ő&ņ�őbՔ 253 3.0 0.2 2 3 13 Əĺƕ 9 13

�Ѵoo7��b�;u��m1|bom�$;v|�Ő�$őbՔ 253 3.0 0.2 2 3 Ɛѵ ƏĺѶ 11 Ɛƕ

��uv;�1omv�Ѵ|-|bom�0ub;=�ŐƒƏ�lbmvőcՔ 513 ѵĺƏ 2.5 2 Ɛƕ ƐѵƏ ѵѵĺƐ 53 451

��uv;�1omv�Ѵ|-|bom�ŐѵƏ�lbmvő 91 1.1 1.1 0 ƕ Ɣƕ ƔѵĺƔ 0 ƒƕƐ

�;r-|oѴo]bv|�u;�b;��ŐƒƏ�lbmvő 10 0.1 0.3 0 1 ѵ ƐƕĺƔ 0 54

��uv;�_ol;��bvb|�ŐƒƏ�lbmvő 44 0.5 2.2 0 15 15 ѵƒĺѶ 0 443

b0uov1-mdՔ ѶƓ 1.0 0.1 0 1 124 Ɛƒĺѵ 0 125

�b�;u��Ѵ|u-vo�m7�Ő_ovrb|-ѴőeՔ ѵƒ Əĺƕ 1.3 0 ѵ ƕƓ 125.5 0 ѵƏƏ

�u-m�Ѵo1�|;�1oѴom��v|bl�Ѵ-|bm]�=-1|ou�
$;v|�Ő�"�ő

3 0.04 0.3 0 3 2 ƐƕĺƑ 0 ƐƔѶ

�ov|v ѶƔ     ƕƏƑ ƐѶѶ ƓƔѵ 1349

"�0]uo�r�1olr-ubvomv N Mean "	 �bm Max

�1_b;�;7�"(! ƕѶ ƕƏƖ 193.3 505 1349

	b7�mo|�-1_b;�;�"(! ƕ ѵƑƐ Ѷƒĺƕ ƓƔѵ ƕƏƖ

	��ŊomѴ��u;]bl;m ƕƒ ѵѶƓ ƐѵƐĺѵ 505 ƐƐƒѵ

	����b|_������� 12 ѶƐƓ ƑѶѶĺƒ ƓƔѵ 1349

"(!��b|_�	��ŊomѴ��u;]bl;m ѵѶ ѵѶƔ ƐѵƕĺƑ 505 ƐƐƒѵ

�om�"(!��b|_�	��ŊomѴ��u;]bl;m 5 ѵѵƒ ƒƐĺѵ ѵƒƏ ƕƏƖ

"(!��b|_�	���Ƴ�������ņ!�(�u;]bl;m 10 ѶƕƓ ƑƕƕĺƔ ѵƏƒ 1349

�om�"(!��b|_�	���Ƴ�������ņ!�(�
u;]bl;m

2 ƔƐѵ ѶƔĺѶ ƓƔѵ Ɣƕƕ

�00u;�b-|bomvĹ�	��ķ�7bu;1|�-1|bm]�-m|b�bu-Ѵĸ�������ķ�r;]�Ѵ-|;7�bm|;u=;uomĸ�!�(ķ�ub0-�bubmĺ
a$;v|vņ1omv�Ѵ|-|bomv�7�ubm]�|_u;;�r_-v;vĹ�ru;|u;-|l;m|ķ�|u;-|l;m|ķ�ƐƑ�ou�ƑƓ��h�rov|Ŋ|u;-|l;m|ĺ��m;�r-|b;m|�7b;7�f�v|�-=|;u�1olrѴ;|bm]���(�
treatment. 
b"bm1;�0Ѵoo7�|;v|�=u;t�;m1��1_-m];7�7�ubm]�|_;�v|�7��r;ubo7ķ��;�-vv�l;7�|_-|�-ѴѴ�r-|b;m|v�u;1;b�;7�om;�v;|�o=�0Ѵoo7�|;v|v�Ő �-m|b|-|b�;���(�!��ķ�
��ķ�&ņ��-m7��$ő�bm�;-1_�o=�|_;�|_u;;�r_-v;v�Ő-v��-v�|_;�ruo|o1oѴ�-|�|_;�;m7�o=�|_;�v|�7�őĺ�
c�omv�Ѵ|-|bomv�7-|-�lbvvbm]�=ou�vol;�r-|b;m|v�vo�om;�ƒƏ�lbm�m�uv;�1omv�Ѵ|-|bom��-v�-vv�l;7ĺ�
d��;u��r-|b;m|�;�1;r|�Ɛ�u;1;b�;7�-�b0uov1-m�ru;|u;-|l;m|ĺ�
e�mѴ��r-|b;m|v��b|_�Ɠ�b0uovbv�u;1;b�;7��Ѵ|u-vo�m7v�ru;|u;-|l;m|ķ�7�ubm]�|u;-|l;m|�-m7�7�ubm]�=oѴѴo�Ŋ�rĺ�
=&mb|�1ov|vĹ��ov|v�o=�|;v|v�=uol�|_;�Ѵo1-Ѵ�=bm-m1b-Ѵ�l-m-];uĹ�t�-m|b|-|b�;���(�!���ŬѵƖĺƓƐĸ����ŬƖĺƔѶĸ�&ņ��ŬƓĺƒƑĸ��$�ŬƔĺƔƏĸ�b0uov1-m�ŬƐƑƔĸ�
Ѵb�;u��Ѵ|u-vo�m7�ŬƐƏƏĸ���"�ŬƔƑĺƕƏĺ��-m7�ƕ�m�uv;�ŬƔƒ�r;u�_o�uķ���u|bv�-m7���umv�ƑƏƐѶķ�r-];�ƐƐƖ��b|_�Ŭƒ�-77;7�=ou�|u-�;Ѵ�1ov|v�=ou�_ol;��bvb|vĸ�
�;r-|oѴo]bv|�ŬƐƏѶ�r;u�_o�uķ���u|bv�-m7���umv�ƑƏƐѶķ�v;1|bom�ƐƔĺ�
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ŐƖƔѷ����ƐĺƐŊƐƑĺƖőķ� u;vr;1|b�;Ѵ�ķ��b|_�omѴ��om;� bm7b�b7�-Ѵ� u;1;b�bm]�
7-bѴ����$�7;�;Ѵorbm]�u;bm=;1|bomĺ�$_bv�u;b|;u-|;v�|_;�blrou|-m1;�o=�
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Group Person-Based Cognitive Therapy (PBCT) integrates cognitive therapy and mindfulness to target distinct
sources of distress in psychosis. The present study presents data from the !rst randomised controlled trial inves-
tigating groupPBCT inpeople distressed byhearing voices. One-hundred and eight participantswere randomised
to receive either group PBCT and Treatment As Usual (TAU) or TAU only.While therewas no signi!cant effect on
the primary outcome, a measure of general psychological distress, results showed signi!cant between-group
post-intervention bene!ts in voice-related distress, perceived controllability of voices and recovery. Participants
in the PBCT group reported signi!cantly lower post-treatment levels of depression, with this effectmaintained at
six-month follow-up. Findings suggest PBCT delivered over 12 weeks effectively impacts key dimensions of the
voice hearing experience, supports meaningful behaviour change, and has lasting effects on mood.

© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Individual Cognitive Behaviour Therapy for Psychosis (CBTp) is rec-
ommended in the US and UK for the treatment of schizophrenia and
schizoaffective disorder (e.g. National Collaborating Centre for Mental
Health, 2014) – though in the UK, where CBTp is longer established, ac-
cess to individual CBTp remains poor (The Schizophrenia Commission,
2012) and group CBTp lacks suf!ciently robust evidence to be recom-
mended by the National Institute for Clinical Excellence.

Evidence is building for the bene!ts of groupmindfulness-based in-
terventions (MBIs) for psychosis (Chadwick et al., 2005; Khoury et al.,
2013; Lopez-Navarro et al., 2015), including for distressing voices
(Chadwick et al., 2009). Mindfulness is a state of non-judgemental and
accepting awareness of present-moment experiences (such as
thoughts, voices and bodily sensations). Qualitative research reveals
how learning to respond mindfully to dif!cult psychotic symptoms
can reduce distress and facilitate increased acceptance of both psychosis

and the self (Abba et al., 2008). Person-Based Cognitive Therapy (PBCT;
Chadwick, 2006) integrates CBTp and mindfulness and was developed
speci!cally for people with distressing psychosis (though has since
been found to signi!cantly bene!t people with chronic depression:
Strauss et al., 2012). It has long been argued that CBTp aims at reducing
distress and disturbance, not psychotic symptoms (e.g. Chadwick et al.,
1996), and PBCT explicitly targets three distinct sources of distress/dis-
turbance: persecutory delusions and beliefs about voices (‘symptomatic
meaning’); self-defeating reactions to psychotic symptoms (e.g. experi-
ential avoidance, !ghting with voices, paranoid rumination); and core
beliefs (schemata) that de!ne the self as negative and !xed. Therapy
combines guided discovery, behavioural experiments, a focus on posi-
tive behaviour change, mindfulness practice, and a strong experiential
focus.

Auditory hallucinations (voices) are often experienced as highly
distressing and disturbing (Birchwood and Chadwick, 1997). Two
randomised controlled trials of group CBTp speci!cally for people with
distressing voices have been published. Wykes et al. (2005) reported
improvement in social functioning but no effect upon the severity of
voices. Penn et al. (2009) compared CBTp with supportive therapy
and found CBTp to bene!cially impact general psychotic symptoms
and supportive therapy to have greater speci!c impact on auditory
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hallucinations. The present study is the !rst randomised controlled trial
of group PBCT for distressing voices. Following an earlier uncontrolled
study (Dannahy et al., 2011) the primary outcome was a measure of
general distress (CORE-OM). We also included outcomes more proxi-
mal to the targets of the PBCT therapy including voice distress, voice
control, and depression; as well as a recovery-related measure of posi-
tive interpersonal behaviour and purpose. The primary hypothesis
was that group PBCT plus treatment-as-usual (TAU), in comparison to
TAU-only, would lead to reduced distress and disturbance in people dis-
tressed by hearing voices with a diagnosis of schizophrenia or
schizoaffective disorder. A secondary hypothesis was that these effects
would be maintained six months post therapy.

2. Method

2.1. Design

This was a single blind, pragmatic randomised controlled trial (reg-
istration number ISRCTN74054823) comparing group PBCT plus TAU
(hereafter referred to as PBCT) with TAU alone (hereafter referred to
as TAU). Allocation was 1:1. Eligible participants were recruited from
two UK mental health services in Sussex and Hampshire. Recruitment
began in January 2012 and was completed in September 2013 (recruit-
ment delays required a 6month extension). Follow-up assessments ran
fromMarch 2013 to July 2014. Assessment occurred pre-randomisation,
four months post-randomisation (post-treatment) and ten months
post-randomisation (follow-up). The Brighton and Sussex Research
Ethics Committee (number 11/L0/1330) gave ethical approval.

The planned sample size of 60 participants per treatment arm was
based on yielding 80% power for detecting an effect size of d = 0.56
(Chadwick et al., 2009) with a Student's t-test, two-sided 5% alpha and
an attrition rate of 18%.

2.2. Recruitment process

Inclusion criteria were: hearing distressing voices for the preceding
year; ICD 10 (World Health Organisation, 1992: research criteria) diag-
nosis of schizophrenia or schizo!affective disorder; aged 18 years and
older. Exclusion criteria were: known organic illness; primary diagnosis
of substance misuse. Eligible participants identi!ed by Consultant Psy-
chiatrists and Mental Health Practitioners were given information
sheets and, if interested, were asked for verbal permission to be
contacted by a study research assistant. Research assistants provided
further information, obtained written informed consent, and adminis-
tered baselinemeasures in line with the assessment protocol (the pres-
ent article presents data on main outcomes only).

2.3. Randomisation and blinding

Strati!ed block randomisation was completed by the Clinical Trials
Unit at King's College London. When 12–18 participants had been
consented and assessed within a centre, recruitment was closed and
participants were randomised to receive PBCT or TAU. The Trials Unit
then emailed allocation details to the centre TrialManager and research
assistant, who noti!ed participants of their allocation. All post-
randomisation assessments were completed by research assistants
from a different geographical centre who were blind to participant allo-
cation.When breaks in blindingwere reported, assessments were com-
pleted by another research assistant who was blind to allocation.

2.4. Intervention

Group PBCTwas delivered over 12 one-and-a-half-hour sessions. All
groupswere supervised by the!rst author and facilitated by two clinical
psychologists experienced in either CBTp, or mindfulness, or both (!ve
therapists in total). The therapy manual is detailed elsewhere

(Chadwick, 2006; Strauss and Hayward, 2013). Brie"y: All sessions
began with mindfulness practice and discussion. Mindfulness practice
in PBCT is brief (10min), with frequent guidance that includes reference
to psychotic experience, and combines focussed attention on body and
breath with open awareness. Sessions 1–3 socratically drew out partic-
ipants' voice hearing experiences (onset, impact, meaning, distress and
coping) and framed them using the ABC cognitive model. Sessions 4–6
explored personal control, socratically weakening voice omnipotence
and enhancing autonomy. Sessions 7–12 added focus on identifying
and decentring from negative schemata, and building positive schemat-
ic beliefs (including using experiential two chair work) alongside recog-
nition that the self is complex and changing. Participants were
encouraged to practice mindfulness daily at home, using a supplied
10 min recording, and each week one further homework was set relat-
ing to work on voices or self (e.g. Session 6: keeping a record of times
when I chose what to do in spite of the voices).

Therapy adherence was assessed by participants completing check-
lists indicating adherence to key protocol elements for that session
(e.g. Session 3: (i) We did a mindfulness practice, (ii) We talked about
what we noticed during the mindfulness practice, (iii) we talked
about voices using an ABC table, (iv) we were asked about what we
had learned from today's sessions). Ratings were administered by re-
search assistants at 16 randomly selected sessions, covering both sites,
and after the therapists had left. 65/67 participant ratings indicated
full adherence; at two separate sessions a participant rated one of the
four protocol elements as missing. It was not possible to record group
therapy sessions due to participant concerns.

All participants received TAU, comprising: 2–3 monthly outpatient
appointments with their psychiatrist, antipsychotic medication, and
contact with care team members every two weeks, all of which were
documented in accordance with the study protocol.

2.5. Measures

2.5.1. Primary outcome. Clinical outcomes in routine evaluation-outcome
measure (CORE-OM; Evans et al., 2000)

A 34-item self-report measure of psychological distress with ade-
quate reliability (! 0.75–0.95) developed to evaluate outcome in psy-
chological therapy (Evans et al., 2000). CORE-OM includes subscales of
well-being, problems, functioning and risk. Item scores range from 0
to 4 (higher scores indicate more distress).

2.5.2. PSYRATS: Auditory Hallucinations Scale (AHRS; Haddock et al., 1999)
A clinician rated 11-item scale assessing the severity of different di-

mensions of the voice-hearing experience (Haddock et al., 1999) includ-
ing frequency, duration, loudness, distress intensity and control. Each
item is rated 0 to 4 (higher scores indicate more dif!culty). The authors
report good psychometric properties and inter-rater reliability (0.78–
1.00).

2.5.3. Hospital Anxiety and Depression Scale (HADS; Zigmond and Snaith,
1983)

A 14-item self-report measure of anxiety (7 items) and depression
(7 items). Items are scored 0–3, with higher scores indicating greater
distress. The HADS has well established psychometric properties
(Zigmond and Snaith, 1983) and reliability (! 0.83 for anxiety and
0.82 for depression; Bjelland et al., 2002).

2.5.4. Choice of outcome in CBT for psychoses (CHOICE; Greenwood et al.,
2010)

A 24-item self-report questionnaire developed with patients to as-
sess goals for CBTp related to recovery (e.g. self-con!dence, positive
ways of relating to people, and a positive purpose and direction in
life) that is reliable (! 0.83 for Severity and 0.88 for Satisfaction) and
valid (Greenwood et al., 2010). Each item is rated on a 10-point scale
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for (1) severity and (2) satisfaction (higher scores indicate better
functioning).

2.6. Statistical analyses

All outcomes (excluding distress intensity and control) were evalu-
ated using Analysis of Covariance (ANCOVA) at post treatment
(4 months) and at follow-up (10 months) separately using the
intention-to-treat (ITT) principle where all participants were analysed
as per their randomisation allocation. Corresponding baseline scores
were used as covariates in the ANCOVA and centre (Sussex or Hamp-
shire) and treatment group (PBCT + TAU or TAU only) were treated
as !xed factors. All analyses were carried out in STATA (version 13);
treatment effects were estimated using regress. Due to the ordinal na-
ture of the distress intensity and control outcomes, non-parametric
methodology was used to conduct a between-group comparison of
the change in scores from baseline to the post treatment and follow-
up, separately. The change scores for each group were compared using
a Mann-Whitney test for unpaired groups (using STATA ranksum) and
then the Cohen's d standardised treatment effect size was calculated
from the Z-scores (Lenhard and Lenhard, 2015).

Missing follow-up data is commonly experienced in longitudinal tri-
als and it is often assumed that the data are missing at random (MAR).
We looked at the predictability of missingness from other non-missing
variables and theMAR assumptionwas deemed appropriate. To address
the impact of drop-outs, adjustment rates were calculated using inverse
probability weights that could be used in the regressionmodels to com-
pensate for the missing values (Little and Rubin, 1987). For each indi-
vidual, the probability of providing follow-up data at 4 and 10 months

separately was estimated using treatment compliance (attended at
least 8 sessions), centre, treatment group and the baseline outcome
value as predictors in an unweighted logistic regression (using STATA
logit). The adjustment weight was calculated as the reciprocal of this
probability which was then entered in the regression model used in
the main analyses. The unstandardised treatment effect was taken di-
rectly from the coef!cient for the treatment group. The standardised ef-
fect (Cohen's d) was calculated from the treatment group coef!cient
divided by the corresponding outcome pooled SD at baseline. Estimated
unadjusted (complete case analysis) and adjusted (for drop-out) treat-
ment effects are reported with their standard error, 95% con!dence in-
terval, signi!cance levels and Cohen's d. No adjustments were made for
the distress intensity and control outcomes. An exploratory per-
protocol analysis was also carried out where the outcomes of partici-
pants who were treatment compliant (i.e. attended 8 or more therapy
sessions) were compared with the TAU group.

3. Results

The CONSORT diagram shows the trial pro!le (see Fig. 1). Sixty-
three participants were recruited in the Sussex centre and forty-!ve
participants in Hampshire. Three PBCT groups were run in Hampshire
and four in Sussex.

39 participants (72%) randomised to PBCT attended at least 8 ses-
sions (‘completers’). Eight participants randomised to PBCT attended
no sessions (three dropped out of the study, and !ve completed at
least one post-randomisation assessment); of those who attended at
least one session, 85% completed therapy. Study retention was 93/108
(86%) at 4-months and 82/108 (76%) at 10-months assessments (the

Fig. 1. Flow of participants through the study.
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two serious adverse events, both deaths, were reviewed by the Trial
Steering Committee and deemed highly unlikely to be related to the
study). Data were missing from 14% of participants post treatment
and 24% of participants at follow-up.

3.1. Sample characteristics

In the study sample, 53 (50%)weremale; themedian age of the par-
ticipants was 42 years (range 18–65); the median onset age of hearing
voices was 21 years (range 5–55); 98 (91%) were White British; 82
(76%) were unemployed, 16 (15%) were employed and 10 (9%) had

another status e.g. retired. In terms of highest level of education re-
ceived, 20 (19%) had primary education, 41 (38%) had lower secondary
education, 16 (15%) had upper secondary education, 14 (13%) had post-
secondary non-tertiary, 6 (6%) had short-cycle tertiary education and
11 (10%) had bachelor degrees or equivalent. In terms of clinical diagno-
sis, all participants had a diagnosis of Schizophrenia or Schizoaffective
disorder. Baseline characteristics between the two study arms were
similar (Table 1).

3.2. Outcomes

Table 2 displays the summary statistics for the outcome measures.
The CORE-OM post-treatment mean score, the primary endpoint,
was lower in the PBCT condition compared with the TAU condition.
This is shown in the estimates of treatment effects from the cross-
sectional analyses (Table 3). The estimated between-group effect
size (unstandardized) and corresponding 95% Con!dence Interval (CI)
post treatment was !0.14 (95% CI !0.337 to 0.007; p = 0.188)
which equates to a standardised effect size (Cohen's d) of !0.20. The
corresponding adjusted between-group effect size was !0.157 (95%
CI!0.35 to 0.04) and adjusted Cohen's d, d*=!0.23. The Bayes factor
for a sample difference between PBCT and TAU (of 0.135, SE = 0.102)
was 0.71 which implies that the data are not sensitive enough to con-
clude whether or not there is a difference between the two groups
(Dienes, 2008).

The estimated unadjusted and adjusted treatment effects for distress
and disturbance at follow-up (CORE-OM) and speci!c measures of dis-
tress (PSYRATS distress intensity and HADS depression and anxiety)
and disturbance (PSYRATS control, CHOICE Severity and CHOICE Satis-
faction) shown in Tables 3 & 4 demonstrate favourable changes in fa-
vour of PBCT, although not all were statistically signi!cant. At post-
treatment there were signi!cant between-group effects on measures
of distress (HADS depression and PSYRATS distress intensity) and dis-
turbance (PSYRATS control, CHOICE Severity and CHOICE Satisfaction),
but signi!cant effects were maintained at follow-up only for HADS de-
pression. In addition, the statistical signi!cance for the post-treatment
effect of CHOICE Severity became non-signi!cant when it was adjusted.
The PBCT intervention did not have demonstrable effects on the CORE-
OM at follow-up or on HADS Anxiety at post-treatment or follow up.
Exploratory per-protocol analysis !ndings were in line with, and did
not alter, the ITT analysis !ndings.

4. Discussion

The study examined effectiveness of group PBCT on distress and
disturbance in people distressed by hearing voices with an ICD-10 diag-
nosis of schizophrenia or schizoaffective disorder. Between-group effect
sizes on general psychological distress (CORE-OM) at post-intervention
and follow-up were small (in favour of PBCT) and non-signi!cant. In-
tensity of voice distress was improved post-treatment - the !rst RCT

Table 2
Primary and secondary outcomes at 4 months and 10 months.

4 months 10 months

PBCT + TAU (n = 54) TAU (n = 54) PBCT + TAU (n = 54) TAU (n = 54)

CORE-OM mean 1.58 (0.77); n = 48 1.71 (0.55); n = 45 1.57 (0.72); n = 43 1.68 (0.62); n = 39
HADS depression total 7.96 (5.20); n = 48 9.71 (3.80); n = 45 7.62 (4.95); n = 42 9.21 (3.71); n = 38
HADS anxiety total 11.73 (4.32); n = 48 12.44 (3.62); n = 45 11.71 (4.44); n = 42 12.50 (3.56); n = 38
CHOICE severity mean 5.00 (2.01); n = 48 4.39 (1.48); n = 44 5.17 (1.77); n = 42 4.65 (1.56); n = 38
CHOICE satisfaction mean 4.62 (2.28); n = 48 3.83 (1.85); n = 44 4.56 (1.98); n = 42 4.22 (2.18); n = 38
PSYRATS total 26.92 (7.81); n = 48 27.43 (8.35); n = 44 28 (7.62); n = 42 24.94 (10.35); n = 38
PSYRATS distress intensity* 3 (0–4); n = 48 3 (0–4); n = 44 2.5 (0–4); n = 42 2.5 (0–4); n = 36
PSYRATS control* 3 (0–4); n = 48 4 (1–4); n = 43 3 (0–4); n = 41 3 (0–4); n = 36

Values are mean (SD) or *indicates variables summarised using median (range) because the scale item is ordinal and the data distribution is skewed. Some scales have missing data and
numbers (n) are provided to indicate samples with complete data. CORE-OM = clinical outcomes in routine evaluation; HADS = Hospital Anxiety & Depression Scale; PSYRATS =
psychotic symptom rating scales; CHOICE = self-report assessment of recovery.

Table 1
Socioeconomic pro!les and outcome measures at baseline.

PBCT + TAU
(n = 54)

TAU (n = 54)

Gender
Male 27 (50) 26 (48)
Female 27 (50) 27 (50)
Age median years (range) 42 (18–65) 42 (19–59)

Ethnicity
White British 49 (91) 49 (91)
Black & minority ethnicity 5 (9) 5 (9)

Site
Sussex 31 (58) 32 (59)
Hampshire 23 (43) 22 (41)

Employment status
Employed 9 (17) 7 (13)
Unemployed 39 (72) 43 (80)
Other 6 (11) 4 (8)

Education Level (ISCE)
Primary 9 (17) 11 (20)
Lower secondary 23 (43) 18 (33)
Upper secondary 11 (20) 5 (9)
Post-secondary non-tertiary education 5 (9) 9 (17)
Short-cycle tertiary education 1 (2) 5 (9)
Bachelor or equivalent 5 (9) 6 (11)
Age of hearing voices median years (range) 22 (7–50) 20 (5–55)
CORE-OM mean 1.81 (0.70) 1.91 (0.66)
HADS depression total 9.70 (4.91) 10.26 (4.45)
HADS anxiety total 13.26 (3.65) 13.57 (3.69)
CHOICE severity mean 4.41 (1.92) 4.03 (1.62)
CHOICE satisfaction mean 3.77 (2.20) 3.48 (1.98)
PSYRATS total 30.35 (5.55) 30.20 (7.11)
PSYRATS distress intensity score* 3 (0–4) 3 (0–4)
PSYRATS control score* 4 (0–4) 3 (0–4)

Values are numbers (percentages) or Mean (SD), unless otherwise indicated; * indicates
variables summarised using median (range) because the scale item is ordinal and the
data distribution is skewed. ISCE = 2011 International Standard Classi!cation of Educa-
tion, CORE-OM = clinical outcomes in routine evaluation Outcome Measure, HADS =
Hospital Anxiety & Depression Scale, PSYRATS = psychotic symptom rating scales,
CHOICE = self-report assessment of recovery.
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of group CBTp for voices to !nd this. PBCT also led to signi!cant im-
provement in depression: CBTp trials focussing on voices have typically
not found effects on depression (Birchwood et al., 2014; Penn et al.,
2009; Trower et al., 2004). The study also found post-intervention re-
duction in feeling controlled by voices – easing voice omnipotence is a
vital early goal in psychosocial interventions for distressing voices
(Chadwick et al., 2000). Furthermore, there was a signi!cant effect on
CHOICE, a patient generated measure of behavioural disturbance and
positive action.

The present study has limitations. First, the study did notmeet its re-
cruitment target (there was no suggestion this was due to the speci!c
therapy) andwas unable to provide a de!nitive test on the primary out-
comemeasure (CORE-OM); recruitment delays, particularly in one site,
may have contributed to 8 participants randomised to PBCT not attend-
ing a single session. It is encouraging that 85% of participants who
attended at least one session went on to complete therapy. Relatedly,
whilst recognition is growing that primary outcome in CBTp should re-
late to distress and disturbance, there is no agreed outcomemeasure for
assessing this with voices (see Thomas et al., 2014). The CORE-OMwas
developed to assess global psychological distress in broad psychothera-
py research andmay not be the best outcomemeasure in CBTp research.
Future PBCT research should prioritise measures that assess change in
variables directly targeted by the intervention (e.g. voice distress, de-
pression, behaviour change). Second, the lack of an active control
group, while appropriate for an initial assessment of PBCT effectiveness,
leaves open the possibility of either placebo effects or effects due to

nonspeci!c group factors (our research indicates the importance of uni-
versality in mindfulness groups for psychosis: Chadwick et al., 2009,
p. 410). Third, the studydid not assess completion of homework. Finally,
whilst the effect on depression was maintained at 6-month follow-up,
other positive effects were not. PBCT targets change in a number of do-
mains – delusional beliefs; relationship with positive psychotic symp-
toms; mindfulness; positive behaviour change; and a more balanced,
"exible and accepting self-concept. Future research should examine a
longer intervention phase to consolidate the important post-treatment
gains seen - supplementing face-to-face sessions with e-Health and
m-Health mindfulness platforms might consolidate gains without re-
ducing accessibility. Future research might also assess use of antipsy-
chotic medication and mental health services, including admission to
hospital; and whilst protocol adherence was assessed in the present
study, future research could also use independent raters to assess com-
petence of delivery.

In sum, the !ndings of post-group effects on depression, voice
distress, voice controllability and recovery provide amandate for future
research. Overall when delivered over 12 weeks, group PBCT for
distressing voices shows promise as an intervention to reduce the dis-
tress and disturbance associated with voice hearing experiences in the
context of psychosis.

Role of funding source
The research was funded by a grant from NIHR (PB-PG-0110-21239). The views

expressed are those of the authors and not necessarily those of the NHS, NIHR or the
Department of Health.

Author contributions

All authors contributed to the design of the study, supported the trial
and contributed to writing the present article. Chadwick was Chief In-
vestigator on the grant and supervised all therapy groups. Hayward,
Strauss, Kingdon and Dannahy were co-applicants on the grant.
Hayward, Strauss, Ellett and Dannahy ran the therapy groups and con-
tributed to the write up. Jones was the study statistician.

Con!ict of interest
The authors declare there are no con"icts of interest.

Table 4
Estimate of standardised treatment effect at each time point: Mann-Whitney test results.

Number of
observations

Z p value Standardised treatment
effect Cohen's d

PSYRATS distress intensity
4 months 91 !2.315 0.021 !0.500
10 months 77 !0.758 0.449 !0.173

PSYRATS control
4 months 89 !2.003 0.045 !0.435
10 months 76 !1.909 0.056 !0.449

Note: Treatment effects estimated using the Lenhard and Lenhard (2015) effect size
conversion calculator.

Table 3
Estimates of unadjusted and adjusted treatment effect at each time point.

Unadjusted Adjusted

Estimate (SE) 95% CI P value Standardised treatment effecta Estimate (SE) 95% CI P value Standardised treatment effect

CORE-OM mean
4 months !0.135 (0.102) !0.337 to 0.067 0.188 !0.198 !0.157 (0.099) !0.353 to 0.039 0.114 !0.231
10 months !0.108 (0.134) !0.373 to 0.158 0.423 !0.158 !0.154 (0.131) !0.416 to 0.107 0.243 !0.227

HADS anxiety total
4 months !0.648 (0.705) !2.049 to 0.754 0.361 !0.177 !0.649 (0.674) !1.989 to 0.69 0.338 !0.178
10 months !0.865 (0.874) !2.605 to 0.875 0.325 !0.236 !0.726 (0.809) !2.339 to 0.886 0.372 !0.199

HADS depression total
4 months !1.743 (0.712) !3.157 to !0.328 0.016 !0.373 !1.67 (0.719) !3.1 to !0.241 0.023 !0.358
10 months !1.489 (0.74) !2.962 to !0.016 0.048 !0.319 !1.456 (0.685) !2.821 to !0.092 0.037 !0.312

Choice severity mean
4 months 0.653 (0.298) 0.06 to 1.245 0.031 0.367 0.581 (0.3) !0.015 to 1.177 0.056 0.327
10 months 0.401 (0.318) !0.233 to 1.035 0.212 0.225 0.35 (0.319) !0.286 to 0.986 0.277 0.197

Choice satisfaction mean
4 months 0.881 (0.383) 0.119 to 1.643 0.024 0.422 0.879 (0.372) 0.141 to 1.618 0.020 0.421
10 months 0.363 (0.433) !0.499 to 1.226 0.404 0.174 0.387 (0.416) !0.442 to 1.216 0.356 0.185

PSYRATS total
4 months !1.198 (1.509) !4.196 to 1.801 0.430 !0.189 !1.273 (1.488) !4.23 to 1.685 0.395 !0.201
10 months 2.331 (2.007) !1.667 to 6.329 0.249 0.367 2.449 (2.082) !1.696 to 6.595 0.243 0.386

CORE-OM = clinical outcomes in routine evaluation; HADS = Hospital Anxiety & Depression Scale; PSYRATS = psychotic symptom rating scales; CHOICE = self-report assessment of
recovery.

a Treatment effect divided by the baseline variance.
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Abstract
Background: Person-based cognitive therapy (PBCT) was developed as a treatment for psychosis. The
effectiveness of group PBCT was examined in the Mindfulness for Voices (M4V) randomized controlled
trial and generated promising results. Group PBCT was implemented as a trans-diagnostic treatment
for distressing voices within the Sussex Voices Clinic (SVC), a specialist secondary care mental health
service.
Aim: To conduct a service evaluation of engagement, outcomes and cost of group PBCT within SVC, and
to compare engagement and outcomes from routine practice with the M4V trial. Secondary aims were to
explore predictors of levels of engagement and change in group PBCT.
Method: Service level data from 95 SVC patients were evaluated. Descriptive statistics, hypothesis tests and
linear regression models were used. The primary clinical outcome was voice-related distress. Engagement
levels and pre–post effect sizes were estimated; associated predictors were explored.
Results: Fifty-nine per cent of patients completed group PBCT within SVC, compared with 72% within
M4V. Completers within SVC had lower baseline depression scores compared with non-completers. There
were significant improvements in voice-related distress (Cohen’s d= –0.47; p= 0.001), subjective recovery
(Cohen’s d= 0.35; p= 0.001) and depression (Cohen’s d = –0.20; p= 0.044); these outcomes were
comparable to M4V. Higher baseline subjective recovery and lower depression both predicted
improvement in voice-related distress. Therapy within SVC cost an average of £214 per patient.
Conclusion: PBCT groups can be delivered trans-diagnostically in routine clinical practice. Engagement
was lower when compared with an RCT, but outcomes were comparable. The low level of resources
involved suggests that group PBCT can offer value for money.

Keywords: auditory verbal hallucinations; cognitive therapy; group therapy; mindfulness; psychosis; trans-diagnostic;
voice-hearing

Introduction
Person-based cognitive therapy (PBCT; Chadwick, 2006) integrates cognitive behavioural therapy
for psychosis (CBTp) with a mindfulness-based approach and was developed specifically for
people experiencing distressing psychosis. PBCT explicitly targets three distinct sources of
distress: persecutory delusions and beliefs about voices (‘symptomatic meaning’); self-defeating
reactions to psychotic symptoms (e.g. experiential avoidance, fighting with voices and paranoid
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rumination); and core beliefs (schemata) that define the self as negative and fixed (Chadwick, 2006).
The therapy combines guided discovery, behavioural experiments, a focus on positive behaviour
change, mindfulness practice and a strong experiential focus. The effectiveness of PBCT
delivered in a group format was examined in the Mindfulness for Voices (M4V) trial
(registration ISRCTN74054823). This was the first randomized controlled trial (RCT) to
evaluate group PBCT in people with a diagnosis of psychosis. It was designed as a multi-site,
assessor-blinded, pragmatic study with 1:1 allocation to either treatment-as-usual or group PBCT.
Findings from the M4V trial indicated that PBCT, offered in a group format and delivered over 12
sessions, was a promising intervention for reducing levels of voice-related distress and depression,
and promoting recovery (Chadwick et al., 2016). Following the successful completion and
encouraging findings of the M4V trial, group PBCT was implemented within routine clinical
practice through the Sussex Voices Clinic (SVC). SVC is a specialist outpatient service within
the secondary care services of the National Health Service (NHS) in the United Kingdom (UK)
and offers evidence-based interventions to patients distressed by hearing voices, irrespective of
diagnosis.

In the context of the limited availability of evidence-based psychological therapy for psychotic
experiences, including distressing voices (Royal College of Psychiatrists, 2018), PBCT groups may
add value as they have the potential to be less resource intensive. Within the M4V trial, each
participant who completed a PBCT group received, on average, seven hours of therapist time.
This compares favourably with the 16 hours recommended by NICE (National Institute for
Health and Care Excellence, 2014) to generate similar outcomes from individual therapy.
Furthermore, groups can generate the sense of ‘universality’ (Goodliffe et al., 2010) and
‘connectedness’ (Payne et al., 2017) that are valued by patients distressed by hearing
voices. Mindfulness-based therapy groups for voice hearers are also viewed as helpful by
staff and patients (Morera et al., 2015).

In order to maximize both benefits for patients and added value, patients need to attend group
PBCT sessions regularly. However, some patients have to overcome many barriers and challenges
when trying to complete the 12 sessions (McHale et al., 2018). A minimum effective dose of group
PBCT, or therapy completion, is considered to be attendance to at least eight out of 12 sessions
(Chadwick et al., 2016). Little is known about which patients are at risk of disengagement from
group PBCT therapy or of not benefiting. Having an understanding of which patient
characteristics and baseline factors are associated with these risks will help clinicians to make
informed decisions about who should be offered the group therapy and when (Paulik et al.,
2018). Importantly, this will help to maximize the likelihood of patient benefit whilst helping
services to optimize the use of limited resources.

To our knowledge this is the first study to evaluate group PBCT for people who hear voices in a
real-world setting. This service evaluation reports on the experience of offering PBCT groups
within SVC, with reference to the resources and costs required to deliver the groups within
routine clinical practice. The key questions that underpinned this service evaluation were:
when delivered in routine clinical practice (1a) how well do patients engage with PBCT groups?,
(1b) what clinical outcomes are experienced by patients who complete PBCT therapy? and
(1c) how do these findings contrast with our experience of offering PBCT groups within the
M4V trial?; (2) what resources are needed to deliver PBCT and what are the associated costs?;
(3) can engagement levels or clinical change be predicted by any baseline patient characteristics?
We hypothesize that both engagement levels and clinical outcomes will be lower in the
naturalistic setting of SVC compared with the results from the M4V trial. Meanwhile, whilst our
assessment of predictors is exploratory, we hypothesize that negative affect and baseline voice-
related distress levels may be instrumental factors. This would be in line with findings from a
study that assessed predictors of engagement with, and outcomes from, a brief individual
intervention within SVC (Paulik et al., 2018).
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Method
Study design
This was a study of engagement, pre–post clinical change, potential predictors and delivery costs
for PBCT groups delivered in a naturalistic and uncontrolled setting of routine clinical care at a
single NHS site. Assessment measures were administered by clinic assistants who were not involved
in therapy delivery. Throughout their attendance at SVC, patients received treatment-as-usual from
their mental health teams. This consisted of both regular outpatient appointments with a consultant
psychiatrist and their care coordinator, and psychotropic medication. As this study was a service
evaluation of routine clinical practice, NHS Research Ethics Committee approval was not
required (UK Policy Framework for Health and Social Care Research; Department of Health,
2017). This service evaluation was registered with an NHS audit department (dated 26 August
2015) who advised that informed patient consent was not necessary. All data in this evaluation
have been anonymized.

Patients
SVC is a trans-diagnostic outpatient service in secondary care within a single NHS Mental Health
Trust in Sussex, UK. Before November 2016, the inclusion criteria for SVC was as follows: (a) a
score of 4 or above on the ‘hallucinatory behaviour’ item on the Positive and Negative Symptom
Scale (PANSS; Kay et al., 1987) and (b) a score of at least 3 on one of the distress items (‘intensity of
distress’ and ‘amount of distress’) of the Psychotic Symptom Rating Scales–Auditory Hallucinations
(PSYRATS-AH; Haddock et al., 1999). In November 2016, the inclusion criteria changed to a score
of at least 8 on the Negative Impact scale of the Hamilton Program for Schizophrenic Voices
Questionnaire (HPSVQ; Van Lieshout and Goldberg, 2007). SVC moved from the PSYRATS-AH,
which is observer-rated to the HPSVQ, a self-report measure, in order to reduce the burden on
patients and clinic assistants; the HPSVQ has additional advantages through its convenience,
acceptability to patients and ability to accurately depict subjective factors (Kim et al., 2010). The
factor structures of the PSYRATS-AH and HPSVQ have also been shown to discriminate
emotional and physical items in a similar way (Kim et al., 2010).

When patients were referred to SVC, they initially received a baseline assessment. If they met
the eligibility criteria, they were offered four sessions of individual Coping Strategy Enhancement
(CSE; Hayward et al., 2018) as a ‘Level 1’ intervention followed by a post-Level 1 assessment.
If they remained eligible, the patient was offered a ‘Level 2’ intervention of 12 sessions of
PBCT group therapy. If the post-Level 1 assessment suggested that engagement with a group
intervention would not be possible (due to either interpersonal sensitivity or practical issues), a
course of individual therapy was offered as an alternative. The individual therapies were offered
over 8 (guided self-help CBT; Hazell et al., 2018a,b) or 16 (Relating Therapy; Hayward et al.,
2017) sessions. The Level 2 intervention was followed by a final post-Level 2 assessment.
Patients included in this evaluation are those who were offered and initially accepted the offer
of the PBCT group intervention at Level 2. Between November 2014 and March 2019, a total of
95 patients were invited to attend one of 13 PBCT groups; 53 patients were offered individual
therapy.

Clinical measures
Assessment measures were collected by a clinic assistant not involved in the delivery of therapy (to
reduce potential bias) within 4 weeks of the group starting (pre-PBCT) and within 4 weeks of its
completion (post-PBCT). The patient’s psychiatrist confirmed patient diagnosis, and the clinic
assistant collected demographic information when patients first entered SVC. The following
measures were administered to assess clinical outcomes.
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Primary outcomes
Psychotic Symptom Rating Scales – Auditory Hallucinations (PSYRATS-AH) (Haddock et al.,
1999). This is an 11-item semi-structured interview designed to measure the different dimensions
of auditory hallucinations. Factor analysis has shown that the scale has four dimensions
(Woodward et al., 2014): distress (negative content, distress and control); frequency (frequency,
duration and disruption); attribution (location and origin of voices); and loudness (loudness item
only). Haddock et al. (1999) reported inter-rater reliability scores for the five individual
distress items ranging from 0.8 to 1.00, and Woodward et al. (2014) reported a high
intraclass correlation (ICC) of 0.93 for the distress scale. The distress items were as follows:
Q6, Amount of negative content of voices; Q7, Degree of negative content; Q8, Amount of
distress; Q9, Intensity of distress; and Q11, Controllability of voices. Each item was scored
on a scale from 0 (least severe or impairing) to 4 (most severe or impairing). The 5-item
distress scale was used as the primary outcome measure up to November 2016.

Hamilton Program for Schizophrenia Voices Questionnaire (HPSVQ) (Van Lieshout et al.,
2007). The HPSVQ covers similar topics to the PSYRATS-AH but in a self-report format over
nine items. The physical and negative impact scales have been confirmed through factor
analysis (Kim et al., 2010). The four items of the negative impact scale were as follows: Q2,
How bad are the things the voices say to you?; Q5, How much do the voices interfere with
your daily activities?; Q6, How distressing are the voices that you hear?; and Q7, How bad
(worthless/useless) do the voices make you feel about yourself? Each item was scored on a
scale from 0 (least severe or impairing) to 4 (most severe or impairing). Kim et al. (2010)
demonstrated high levels of reliability: Cronbach’s alphas for the nine items were reported as
0.827, 0.913 and 0.940 at baseline, 1 week and 6 months; test–retest ICCs for the negative impact
items ranged from 0.653 to 0.775 (good–excellent); HPSVQ scores also correlated highly (r> 0.8)
with PSYRATS-AH scores. The 4-item negative impact scale was used as the primary outcome
from November 2016.

Secondary outcomes
Choice of Outcome in CBT for Psychoses (CHOICE). The CHOICE short-form is a 12-item shortened
version of Greenwood et al.’s (2010) self-report questionnaire assessing patient goals for CBT for
psychosis that are relevant to subjective recovery. Items are rated on a 0–10 scale (0 = worst;
10 = best). The CHOICE short-form measure is currently being used nationally and internationally
to evaluate outcomes following psychological therapies for psychosis, e.g. Jolley et al. (2015). The
short form has recently been studied to determine its levels of reliability and validity. For copyright
reasons, the exact psychometric properties cannot be published here ahead of the CHOICE
short-form publication (Webb et al., 2020; under review). However, the results demonstrated
high internal consistency, high levels of sensitivity to change and good construct validity. This
measure was included as a secondary outcome measure.

Depression Anxiety & Stress Scale (DASS-21) (Lovibond and Lovibond, 1995). This is a 21-item
self-report instrument designed to measure the three negative emotional states of depression,
anxiety and stress. Items are rated on a 4-point Likert scale of patients’ experiences over the
last week from 0 (‘did not apply to me at all’) to 3 (‘applied to me very much, or most of the
time’). Internal consistency and concurrent validity of the DASS-21 are reported to be in the
acceptable to excellent ranges (Antony et al., 1998). The DASS-21 was used up to
November 2016.

Patient Health Questionnaire (PHQ-9). This is a 9-item self-report measure of depression
symptom severity. Items are rated on a 4-point scale. Scores under 10 are considered sub-clinical,
10–14 mild, 15–19 moderate and 20! severe. The scale has good levels of sensitivity (0.92) and
specificity (0.78) (Gilbody et al., 2007). The PHQ-9 was used from November 2016.

4 Anna-Marie Jones et al.



   

 

   
137 

Procedure
PBCT was delivered as a 12-session group therapy, each session lasting 1.5 hours and delivered by
two SVC therapists, one of whom was required by the local NHS trust clinical governance
arrangements to be trained in the delivery of mindfulness-based interventions (13 therapists
in total). The therapy manual is detailed elsewhere (Chadwick, 2006; Strauss and Hayward, 2013).

Each session began with a mindfulness practice and extended reflection. Mindfulness practice
in PBCT is brief (10 minutes), with continuous guidance that includes reference to voice hearing
experiences, and combines focused attention on body and breath with open awareness. Sessions
1–3 socratically drew out patients’ voice hearing experiences (onset, impact, meaning, distress and
coping) and framed them using the ABC cognitive model. Sessions 4–6 explored personal control,
socratically identifying evidence from patients’ experience that was not consistent with beliefs
about voice power and control. Sessions 7–10 focused on identifying and decentring from
negative schemata, and building positive schematic beliefs (including using experiential
two-chair work) alongside recognition that the self is complex and changing. Sessions 11 and
12 explored learning and ways of taking this learning forward into everyday life. Patients were
encouraged to practise mindfulness daily at home, using a supplied 5 or 10 minute recording.

Statistical analysis
Patient characteristics and clinical measures
Descriptive statistics, count (n), percentage (%), mean, standard deviation (SD), minimum and
maximum were used to summarize patient characteristics and clinical measures pre- and post-PBCT
group therapy, as appropriate. A single voice-related distress score was created by transforming the
PSYRATS-AH distress scale and the HPSVQ negative impact scale into Z-scores and combining
them into one variable; post-PBCT Z-scores were created using the corresponding baseline
means and standard deviations. Similarly, a single depression severity score was created using
Z-scores for PHQ-9 and the DASS-21 depression scale. We were able to combine the measures in
this way as we were sufficiently confident that the paired scales measured the same constructs and
were equally effective in detecting change. By combining the data we were potentially able to
increase the statistical power of our exploratory analyses into the relationships within the data.
The third clinical measure, subjective recovery (CHOICE), did not require any transformation.

Levels of engagement and predictors
Three levels of engagement were compared: (1) patients who were offered but did not commence
therapy (non-commencers; attended 0 sessions); (2) patients who commenced but did not
complete therapy (non-completers; attended 1–7 sessions); and (3) patients who completed
therapy (completers; 8–12 sessions) (Chadwick et al., 2016). To explore whether any of the
patient characteristics or pre-PBCT clinical outcomes predicted level of engagement, one-way
analysis of variance (ANOVA) and chi-square tests were used for continuous and categorical
data, respectively. Fisher’s exact tests were used where cross-tabulation cell counts were very
small i.e. n< 5. Pre-PBCT scores for completers and non-completers were compared using a
two-sample t-test. To improve the robustness of the statistical tests using categorical data, the
following variables were re-categorized into binary variables: employment status (employed/
not employed), relationship status (single/in a relationship), ethnic group (Black Asian and
Minority Ethnic/White British) and diagnosis (psychosis/non-psychosis).

Clinical outcomes and predictors of change
A comparison of the pre- and post-PBCT clinical measures was carried out on completers using
paired sample t-tests. The effect size was standardized using the tc formula for Cohen’s d (Dunlop
et al., 1996; Lenhard and Lenhard, 2016). In line with the methodology used in our previous work
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on predictors of change in completers (Paulik et al., 2018), linear regression was used to assess
whether any patient characteristics or pre-PBCT clinical measures predicted the change score after
accounting for the baseline.

Results from all statistical tests were considered significant if p < 0.05 and 95% confidence
intervals (CI) were created for all estimates. STATA version 16 was used for all analyses.

Reliable change and treatment response rate
Reliable change (RC; Jacobson and Traux, 1991) was calculated for each completer for each
clinical measure (on their untransfomed scales) using baseline standard deviations (SDpre) and
corresponding Cronbach’s alpha scores (pre-PBCT !r) as follows: RC = (pre-PBCT score –
post-PBCT score)/[SDpre

p
2
p
(1 – !r)]. In accordance with the Jacobson–Traux methodology,

RC scores larger than 1.96 are interpreted as real change above the fluctuations of an imprecise
measuring instrument.

For each clinical measure, patients were categorized as either reaching a treatment response or
not post-PBCT based on two cut-off levels. An improvement of at least 20% corresponded
approximately to ‘minimally improved’, while a 50% reduction from baseline corresponded
to ‘much improved’ (Bighelli et al., 2018). Overall findings are summarized as treatment
response rates.

Unplanned subgroup analyses
As an unplanned and exploratory analysis, patients with psychosis as a primary diagnosis or part
of a mixed diagnosis (psychosis) were compared with those with no mention of psychosis in their
diagnosis (non-psychosis) across all patient characteristics, clinical outcomes and levels of
engagement. We felt that having an understanding of any systematic differences between the
two subgroups would help with interpreting the findings from the comparison between the
M4V (psychosis only) and the SVC (trans-diagnostic) populations. It would also help to
highlight potential confounders.

Missing data
All missing data were assumed to be missing at random (Jakobsen et al., 2017). Missing data were
treated at the analysis stage using multiple imputation for chained equations (MICE; White et al.,
2011). The imputation model included all covariates used in the analysis model, covariates which
predicted missingness and auxiliary variables that were correlated to the outcomes. The initial
pool of auxiliary variables was age, duration of voice hearing, gender, education, employment
status, ethnic group, relationship status and diagnosis. A sensitivity analysis was carried out by
comparing the results of analyses using all available cases (complete case analysis) with those
following multiple imputation (adjusted analysis).

Costs
The total cost of delivering a PBCT group was estimated based on two therapists (Agenda for
Change Band 8a) and one clinic assistant (Agenda for Change Band 4) supporting each
session with the following resources: clinic assistant administration (0.5 hours per session);
therapist group delivery (3 hours per session), administration (preparation, liaison with care
co-ordinators and writing notes; 2 hours per session) and clinical supervision (1 hour per
month). The average cost per group was based on the total cost divided by the total number
of groups delivered. The (2017) costs per hour of a clinic assistant and a therapist were £10.87
and £22.66, respectively.
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Results
Patient characteristics
Ninety-five patients were invited to attend a PBCT group in SVC and were included in this study.
Table 1 provides a descriptive summary of the characteristics of patients who were offered a place
in a PBCT group. Fifty-two per cent (n= 49) of patients were female and 56% (n= 50) had a
non-psychosis diagnosis, making this an atypical sample of patients who were distressed by
voices. Other patient characteristics were distributed in line with previous studies of CBTp:
the majority of patients were White British (75.0%; n= 69), had a mean age of 40.6 years
(SD= 11.9; range= 19 to 67), did not have a partner (86.8%; n= 73), were unemployed (74%;
n= 66), had been hearing voices for an average of 17.7 years (SD= 14.8; range= 0 to 61) and
just under a third (31%; n= 28) of patients had left school at age 16 years or earlier.

Missing data
Counts of missing data for patient characteristics are given in the footnote for Table 1. For each
clinical measure, data were missing in the following number of cases (n and %): voice hearing
distress pre (n= 6; 6%) and post (n= 39; 41%); CHOICE pre (n= 9; 9%) and post (n= 39;
41%); depression severity pre (n= 11; 12%) and post (n= 43; 45%). Data were imputed for 164
missing data points (out of 1045; 16% missing) and the MICE model used 16 imputations.
Predictors of missingness and auxiliary variables selected for the MICE model were gender,
psychosis, education and duration of voices.

Engagement and predictors
The levels of engagement varied as follows: 59% (n= 56) completed therapy; 25% (n= 24) started
but did not complete therapy with an attendance average of 3.9 sessions; 16% (n= 15) were
offered but did not start the therapy. The attrition rate, therefore, was 41% (n= 39). Reasons for
non-completer attrition were as follows (some gave multiple reasons): personal circumstances,
e.g. moving house, changed job, divorce, family bereavement, finances (n= 8); health reasons/
illness, e.g. surgery, anxiety (n= 8); did not like the group format (n= 4); symptoms were
triggered during a session (n= 4); individual therapy was recommended by the therapist or
requested by the patient (n= 2); feeling better (n= 1); no reason given (n= 1).

Statistical tests were applied to establish whether any patient characteristics or pre-PBCT
clinical scores predicted level of engagement. Baseline depression severity Z-scores and
voice-related distress Z-scores increased from lowest to highest for completers, non-completers
and non-commencers, respectively. There was no such pattern for subjective recovery.
A statistically significant between-group difference was only found between non-commencers and
completers for the baseline depression severity Z-score (0.55; 95% CI –0.02 to 1.13, SE = 0.29;
p= 0.06; n= 65) which changed to 0.59 (95% CI 0.01 to 1.18, SE = 0.29; p= 0.047; n= 72)
after adjustment; non-commencers had higher levels of baseline depression. There were no other
significant differences across the different groups.

Clinical outcomes and predictors of change in completers
A descriptive summary of all PBCT clinical measures (original and derived Z-scores) within each
level of engagement is displayed in Table 2A (the breakdown for patient characteristics is not
provided). Only summary statistics for completers are provided both pre- and post-PBCT as
no data were collected post-PBCT for patients who did not commence or complete group
therapy. Table 2B displays the Cronbach’s alphas for each of the untransformed clinical measures
to demonstrate the levels of internal consistency. Alpha ranges were 0.8029–0.9472 and
0.8852–0.9364 for pre-PBCT and post-PBCT measures, respectively, indicating good/excellent
internal consistency.
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Table 1. Descriptive summary of patient characteristics

Patient characteristic Category Count (%) n= 95

Age Mean no. years (SD; range) 40.6 (11.9; 19–67)

Gender Male 43 (45.74)
Female 49 (52.13)
Another term 2 (2.13)
Total 94 (100)

Employment status
Employed FT/PT self 10 (11.24)
Unemployed benefits 66 (74.16)
Student 3 (3.37)
Retired 4 (4.49)
Home-maker 1 (1.12)
Other 5 (5.62)
Total 89 (100)

Relationship status
Single 60 (65.93)
Cohabiting 5 (5.49)
Widow 5 (5.49)
Married/civil partner 11 (12.09)
Separated/divorced 8 (8.79)
Long-term relationship 2 (2.2)
Total 91 (100)

Ethnic group
White British 69 (75)
White other 9 (9.78)
Asian 2 (2.17)
Black 4 (4.35)
Chinese 2 (2.17)
Mixed 4 (4.35)
Other 1 (1.09)
Prefer not to say 1 (1.09)
Total 92 (100)

Education
Left school<16 15 (16.67)
Left School at 16 13 (14.44)
Left School at 17/18 14 (15.56)
College 30 (33.33)
University 18 (20)
Total 90 (100)

Age onset Mean no. years (SD; range) 22.8 (13.0; 2–53)
Voice hearing duration Mean no. years (SD; range) 17.7 (14.8; 0–61)

Diagnosis* None 2 (2.17)
Schizophrenia 28 (30.43)
Schizoaffective 8 (8.7)
BPD/EUPD 21 (22.83)
PTSD 2 (2.17)
Depression 5 (5.43)
Mixed 20 (21.74)
Other 6 (6.52)
Total 92 (100)

Psychosis No 50 (55.56)
Yes 40 (44.44)
Total 90 (100)

Missing data for age (n= 3), gender (n= 1), employment (n= 6), relationship status (n= 4), ethnicity (n= 3),
education (n= 5), age at onset (n= 6), voice-hearing duration (n= 6) and diagnosis (n= 3). *Confirmed from
psychiatrist’s diagnosis notes.
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Table 3 displays a summary of patient’s observed change, reliable change and the treatment
response rates. Overall, significant numbers of patients observed improvements in their
clinical scores post-PBCT. For the primary outcome, reliable change was indicated for 29% of
patients. However, on average, 51% and 29% of patients reached a 20% (minimally improved)
and 50% (much improved) reduction in voice-related distress. Reliable change based on the
depression score was indicated for 17% of patients. Overall, 28% of patients minimally
improved and 8% were much improved. For subjective recovery, reliable change on the
CHOICE was indicated for 28% of patients. However, 44% of patients minimally improved
and 23% were much improved. Observed rates of deterioration on the RC scale were
negligible at 2%, 3% and 2% for distress, depression and subjective recovery, respectively.

Pre–post differences in key outcomes for completers are displayed in Table 4. In the complete
case analysis, PBCT had a medium-sized standardized effect on voice-related distress, which was
reduced to an extent that was statistically significant (–0.61, 95% CI –0.95 to –0.28; p< 0.001;
d = –0.53 (95% CI –0.88 to –0.23). After adjustment for missing data, the standardized effect

Table 2A. Descriptive summary of PBCT clinical measures by level of engagement

Pre-PBCT Post-PBCT

Completer Non-completer Non-commencer Total Completer

PSYRATS-AH Distress scale n 31 15 10 56 26
Mean 13.9 14.9 14.4 14.3 11.2
SD 4.5 5.1 5.7 4.8 5.5

HPSVQ Negative impact scale n 22 7 4 33 20
Mean 11.3 11.7 14.5 11.8 8.7
SD 3.6 2.8 1.3 3.4 4.6

Voice-related distress Z-score n 53 22 14 89 46
Mean –0.1* 0.1 0.3 0 –0.8*
SD 1.0 1.0 1.1 1.0 1.2

CHOICE (subjective recovery) n 51 21 14 86 46
Mean 4.18 3.98 4.22 4.14 4.98
SD 2.0 2.0 1.8 2.0 1.9

DASS Depression n 30 15 11 56 24
Mean 11.5 13.5 15.4 12.8 9.6
SD 6 6.8 6.3 6.3 5.1

PHQ-9 n 20 4 4 28 18
Mean 17.9 19.2 20.5 18.5 16.8
SD 6.0 5.9 4.5 5.7 6.8

Depression severity Z-score n 50 19 15 84 42
Mean –0.2* 0.1 0.4 0 –0.4*
SD 1.0 1.0 0.9 1.0 1.0

Statistics are count (n), mean and standard deviation (SD); *voice-related distress and depression severity have negative means because they
are Z-scores.

Table 2B. Cronbach alphas for observed clinical measures, pre- and post-PBCT

Clinical measures Pre-PBCT !r Post-PBCT !r

PSYRATS-AH Distress scale 0.8590 0.9047
HPSVQ Negative impact scale 0.8029 0.8949
CHOICE (subjective recovery) 0.9472 0.9364
DASS Depression 0.9462 0.9003
PHQ-9 0.8267 0.8852

George and Mallery (2003; p. 231) provide the following rule of thumb: !0.9, excellent; !0.8, good; !0.7,
acceptable; !0.6, questionable; !0.5, poor; "0.5, unacceptable.
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for the voice-related distress was slightly lower but remained statistically significant (d = –0.47,
95% CI –0.74 to –0.20; p= 0.001). The complete case analysis also revealed a small and statistically
significant standardized effect on subjective recovery (d= 0.37, 95% CI 0.14 to 0.60, p= 0.0014).
The small standardized effect on depression severity was non-significant. However, after
adjustment for missing data, both depression severity and subjective recovery were statistically
significant with small standardized effect sizes of d = –0.2 (95% CI –0.39 to –0.01; p= 0.044)
and d= 0.35 (95% CI 0.14 to 0.56; p= 0.001), respectively.

Further analyses of predictors of change showed that among the completers, change in voice-
related distress was predicted by pre-PBCT CHOICE and Depression severity. The regression
coefficient for pre-PBCT CHOICE was –0.21 (95% CI –0.38 to –0.03; SE= 0.09; p= 0.022)
which after adjustment decreased to –0.18 (95% CI –0.364 to –0.002; SE= 0.09, p= 0.048).
The regression coefficient for pre-PBCT Depression severity was 0.41 (95% CI 0.01 to 0.81;
SE= 0.20, p= 0.046) which after adjustment decreased to 0.34 (95% CI –0.04 to 0.72;
SE= 0.19, p= 0.079), thus becoming non-significant. These findings indicate that patients
with higher levels of subjective recovery or lower levels of depression before they started the
PBCT groups experienced larger reductions in distress. None of the patient characteristics
predicted change in voice-related distress, depression severity or subjective recovery.

Unplanned subgroup analyses
As an exploratory analysis, the 50 (56%) patients with a non-psychosis diagnosis were compared
with the 40 (44%) with a psychosis diagnosis in terms of patient characteristics, engagement and
clinical outcomes. There were no statistically significant differences between the two groups on
patient characteristics or levels of engagement. The only observed statistically significant
differences were on clinical scores at baseline: the psychosis group had smaller depression
Z-scores (–0.781, 95% CI –1.19 to –0.37; SE= 0.207; t = –3.77; p< 0.001) and higher
subjective recovery rates (1.30, 95% CI 0.48 to 2.13; SE= 0.413; t= 3.15; p= 0.002). However,
there were no baseline differences for distress scores. Statistical tests for between-group
differences on the levels of change in outcome, after accounting for the baseline scores, were
non-significant for all clinical measures.

Sensitivity analysis
Across all analyses, results obtained using the observed data have been compared with those from
the imputed data. Only on two occasions did conclusions differ, but this was due to the strict
adherence to the 5% alpha cut-off which in exploratory analyses such as these is arguably
conservative (Fisher, 1950). The significance level for the pre–post Depression severity score
difference decreased from p= 0.0626 (complete case) to p= 0.044 (adjusted). In the predictor
of change in voice-related distress analysis, the significance for the pre-PBCT Depression
severity coefficient increased from p= 0.046 (complete case) to p= 0.079 (adjusted).

Resources
The total cost for each 12-session PBCT group was estimated to be £1288, which equates to £130
per session and the overall cost per patient was £214.

Discussion
This study examined engagement, outcomes and costs of PBCT groups for distressing voices as
part of a therapy pathway within a routine clinical setting. It also explored the predictive value of
pre-therapy clinical measures and patient characteristics in determining the level of engagement
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and outcomes for patients who completed therapy. A total of 56% of patients had a non-psychosis
diagnosis, which made this an atypical sample of patients who were distressed by voices.

The majority of patients, 59% (95% CI 48 to 69), completed therapy by attending at least eight
of the 12 group sessions. We predicted that this completion rate would be lower than the 72%
(95% CI 58 to 84) observed in the M4V trial. We hypothesized that the higher trial rate could
be attributable to the availability of additional resources within a funded study, compared
with routine clinical practice, and their use to maintain engagement (i.e. by providing
transport to sessions). However, although the SVC rate was smaller, the difference was
statistically non-significant at the 5% alpha level (p= 0.1126; 35% power). The level of
engagement in the current study was associated with baseline levels of depression and voice-
related distress (with lower levels indicating better engagement). The only significant difference
between the engagement groupings was found for depression (with non-commencers reporting
higher levels of depression than completers).

Patients who completed the group therapy experienced statistically significant medium-sized
reductions in voice-related distress (d = –0.47, 95% CI –0.74 to –0.20) and, contrary to our
hypothesis, this was comparable (in terms of the overlapping confidence intervals) to the
medium-sized reductions observed in the M4V trial (d = –0.46, 95% CI –0.93 to –0.01).
These outcomes are on a par with the medium effect sizes generated by NICE-compliant
CBTp offered within the clinical setting of the PICuP clinic in South London (Peters et al.,
2015). They also offer further evidence of the ability of therapists in routine clinical practice
to generate outcomes that are similar to those generated in research environments. However,
the atypical nature of these clinical environments should be acknowledged as SVC and PICuP
offer a level of training, support and supervision that may not be available elsewhere.
Furthermore, these outcomes can be viewed from varying perspectives, each of which may
seem to tell a slightly different story as: the majority of patients reported an improvement on
the primary outcome (71%); about half experienced a treatment response in the minimum
improvement category (51%); and reliable change was demonstrated by only a minority
(29%). These varying perspectives are reflective of the ongoing debate within the field about
which outcomes to measure (Thomas et al., 2014) and how they should be measured
(Badcock et al., 2020).

There were small but statistically significant improvements in subjective recovery d= 0.35
(95% CI 0.14 to 0.56) and depression severity d = –0.20 (95% CI –0.39 to –0.01). Equivalent
treatment effect sizes in the M4V trial were larger for subjective recovery d= 0.47 (95% CI
0.001 to 0.937) and depression d = –0.60 (95% CI –1.08 to –0.13). In terms of predictors of
change, greater reductions in voice-related distress at post-therapy were related to higher pre-
therapy levels of subjective recovery. Reductions in voice-related distress were not linked to
any of the other pre-therapy measures or patient characteristics.

Our findings for predictors of engagement and change suggest the following: patients with
greater well-being at the start of the group are more able to engage and experience better
outcomes. The two observed correlations (depression with engagement; subjective recovery
with outcome) suggest that differing factors may impact at different points along the patient’s
therapeutic journey. High levels of depression may adversely affect a patient’s motivation or
willingness to commence the therapy. Meanwhile, low levels of subjective recovery may
impede learning despite appropriate levels of attendance at sessions. In line with Paulik et al.
(2018), high levels of depression and poor subjective recovery may indicate the need for some
pre-therapy work to try to lift mood to facilitate recovery.

The trans-diagnostic nature of the SVC sample was noteworthy but the presence/absence of a
psychosis diagnosis seemed to have little impact upon engagement and outcome. Planned
comparisons across diagnoses within a larger study would be required to further explore any
possible associations between diagnoses and engagement/outcome.
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The evaluation of the resources required to deliver PBCT groups within SVC is suggestive of
good value. The cost of £214 per patient is very small relative to the cost of £404 for one day spent
in an inpatient psychiatric unit (Department of Health, 2017). Value is also apparent when the
sessional cost of £130 is compared with the £133 cost of a session of individual CBTp (Sheaves
et al., 2019). In addition, PBCT offers 90-minute group sessions as well as the opportunity for
learning from peers. The potential for CBT to save money when caring for psychosis patients
has been reported by NICE (2014) and Sheaves et al. (2019) after accounting for the cost of
therapy, and future research could explore any relative savings within SVC.

Limitations
Firstly, as this was a service evaluation there was no control group so we cannot, for instance,
assess whether patients would have got better anyway regardless of therapy. We therefore
cannot rule out the possibility that the pre–post changes in clinical measures were attributable
to factors unrelated to the PBCT group. As with all uncontrolled pre–post studies, our
findings may be misleading due to regression to the mean. Although it is unlikely, the pooling
of our data to create Z-scores may have altered the variability in the data and led to spurious
results. Also, as there was no randomization, there is a higher risk of bias in our results. This
could include conscious or unconscious selection bias whereby patients were referred to SVC
by their care co-ordinator based on their own preconceived ideas. For example, a care co-
ordinator may be more cautious about referring patients they deemed as too unwell even
though they would have met the SVC eligibility criteria. As a result, SVC may have been
more likely to receive referrals of patients predicted to benefit. Our findings around outcomes
in particular may therefore be over-estimated. Although encouraging findings were found in
terms of improved outcomes, we have no indication of the extent to which these outcomes
would be maintained at follow-up. Finally, this study is service and context specific and so the
ability for generalization is limited.

Clinical implications
This study demonstrates that evidence-based psychological therapy groups can be delivered trans-
diagnostically in routine clinical practice to patients distressed by hearing voices, with the amount
of benefit comparable to that generated in a research environment. In order to optimize the use of
resources, we recommend that attention should be paid to baseline levels of depression and
subjective recovery, as they have the potential to influence engagement and outcomes,
respectively. The costs for PBCT groups are relatively low and so this therapy offers a
potentially cost-effective intervention for a group of patients who may otherwise make
extensive use of expensive inpatient facilities. Future research should include a longitudinal
study to establish the level and duration of maintained gains with an embedded subgroup
analyses to better understand what works for whom.
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Background: Hearing voices can be a common and distressing experience. Psychological
treatment in the form of cognitive behavioural therapy for psychosis (CBTp) is effective, but
is rarely available to patients. The barriers to increasing access include a lack of time for
clinicians to deliver therapy. Emerging evidence suggests that CBTp delivered in brief forms
can be effective and offer one solution to increasing access. Aims: We adapted an existing
form of CBTp, coping strategy enhancement (CSE), to focus specifically on distressing voices
in a brief format. This intervention was evaluated within an uncontrolled study conducted in
routine clinical practice. Method: This was a service evaluation comparing pre–post outcomes
in patients who had completed CSE over four sessions within a specialist out-patient service
within NHS Mental Health Services. The primary outcome was the distress scale of the
Psychotic Symptoms Rating Scale – Auditory Hallucinations (PSYRATS-AH). Results: Data
were available from 101 patients who had completed therapy. A reduction approaching clinical
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importance was found on the PSYRATS distress scale post-therapy when compared with the
baseline. Conclusions: The findings from this study suggest that CSE, as a focused and brief
form of CBTp, can be effective in the treatment of distressing voices within routine clinical
practice. Within the context of the limitations of this study, brief CSE may best be viewed as the
beginning of a therapeutic conversation and a low-intensity intervention in a stepped approach
to the treatment of distressing voices.

Keywords: voice hearing, auditory hallucinations, cognitive behaviour therapy, coping, clinical
practice

Introduction

The experience of hearing voices is reported by 70% of patients with a diagnosis of
schizophrenia spectrum disorder (Thomas et al., 2007) and is also common in other psychiatric
diagnoses, e.g. borderline personality disorder (Sommer et al., 2012). This experience can have
a devastating effect on patients’ lives due to high levels of distress (Birchwood and Chadwick,
1997), depression (Birchwood et al., 2004) and an increased risk of suicide (Kjelby et al.,
2015).

Cognitive behavioural therapy for psychosis (CBTp) for the treatment of the ‘positive
symptoms’ of schizophrenia, including distressing voices, is recommended in international
best practice guidelines (Kreyenbuhl et al., 2010; National Collaborating Centre for Mental
Health, 2014). CBTp has beneficial effects on voices with a small–medium effect size (Hedges’
g = 0.44) (van der Gaag et al., 2014). However, there are severe implementation challenges
(van der Gaag, 2014) and access in the National Health Service in the UK is extremely limited
with only 10% of patients who could benefit getting access to the therapy (Schizophrenia
Commission, 2012). The barriers to increasing access include a lack of time for clinicians to
deliver therapy (Haddock et al., 2014). Coping strategy enhancement (CSE; Tarrier, 1992) is
a form of CBTp that has the potential to increase access due to its brevity. Furthermore, as
a practical therapy focused on behaviour change, it may be deliverable by a wide range of
clinicians including those with limited therapy experience.

The majority of hearers report one or more strategies used to ‘cope’ with voices (Farhall et al.,
2007), suggesting most take actions of their own volition to cope with voices they appraise as a
threat or challenge. Descriptively, these coping actions can be grouped (Tsai and Chen, 2006)
into domains of: doing something (behavioural), e.g. such as a chore; thinking differently
(cognitive), e.g. telling myself not to worry; and changing sensations (physiological), e.g.
having a shower. Most strategies are not specific to one’s culture, although there are some
reported cross-cultural differences in emphasis (Loue and Sajatovic, 2008).

Given the range of possible strategies for coping with voices, the hearer’s view of what works
for them is a key perspective that may facilitate therapeutic engagement. This was the rationale
of Tarrier and colleagues when they developed CSE. This approach was premised upon a func-
tional analytic model in which triggers and reactions to psychotic experiences would influence
the probability of their re-occurrence. The assumption was that patients had an existing reper-
toire of helpful coping strategies (i.e. strategies that targeted triggers and reactions); however,
the effectiveness of them was limited by their inconsistent and non-strategic application.

CSE was developed as a 10-session therapy for the broad range of psychotic symptoms, and
participants reported reductions in symptom severity within case studies (e.g. Tarrier et al.,
1990). Findings from a randomized controlled trial (RCT) also showed improvements on
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measures of the number and severity of psychotic symptoms, but a more detailed analysis of sep-
arate symptoms suggested that this improvement was more evident for delusions than for voices
(Tarrier et al., 1993). The authors suggest that this differential symptom response may have been
attributable to issues of measurement, and they reported no evidence that voices responded less
well when CSE was included as part of an integrated CBT package in a subsequent RCT (Tarrier
et al., 2001). CSE has not subsequently been robustly evaluated as a stand-alone intervention for
psychotic symptoms, leaving these issues unexplored. In the light of recent evidence suggesting
that the effects of CBTp can be enhanced when focused upon a single symptom (Mehl et al.,
2015), what might be the effects of CSE targeted exclusively upon voices?

We adapted CSE into a brief (four-session) intervention targeted specifically at distressing
voices that could be delivered by a range of mental health practitioners as part of routine
clinical practice. Voice-related distress was chosen as the primary outcome as it is the focus of
the cognitive model of voices (Chadwick et al., 1996), is recommended as a therapeutic target
by NICE (National Collaborating Centre for Mental Health, 2014), and is important to patients
(Greenwood et al., 2010; Meddings and Perkins, 2002). This was an initial uncontrolled
evaluation investigating the hypothesis that brief CSE would lead to a post-treatment reduction
in voice-related distress.

Method

Study design

This was a service evaluation comparing pre–post outcomes in patients who had completed all
four CSE sessions. Routine clinical data were collected at the baseline assessment (pre-CSE)
and at the post-CSE assessment by research assistants not involved in therapy delivery. As this
was a service evaluation analysing data from routine clinical practice, no ethics approval was
required (Department of Health, 2005).

Patients were receiving a secondary care service within a single NHS Mental Health Trust in
Sussex, UK. They were referred to the Voices Clinic, a specialist out-patient service for people
distressed by hearing voices, irrespective of diagnosis. Eligibility criteria for the Voices Clinic
required that patients scored at least 4 on the P3 item (‘hallucinatory behaviour – hallucinations
occur frequently but not continuously, and the patient’s thinking and behaviour are affected
only to a minor extent’) of the Positive and Negative Symptom Scale (PANSS; Kay et al., 1987)
and at least 3 on one of the distress items (‘intensity of distress’ and ‘amount of distress’) of the
Psychotic Symptoms Rating Scale – Auditory Hallucinations Scale (PSYRATS-AH; Haddock
et al., 1999). Diagnosis was not an inclusion criterion. Between May 2014 and February 2017,
158 patients were offered CSE therapy and at the time of this report: three (2%) were waiting
for therapy to begin, five (3%) were currently receiving therapy, and 37 (23%) had dropped
out. A total of 113 (72%) patients completed therapy, of whom 101 (64%) had also completed
the post-therapy assessment.

Intervention

The CSE treatment consisted of a maximum of four hours (sessions of up to one hour,
offered approximately weekly) of individual therapy, guided by a therapy protocol and patient
workbook (copies available from the first author on request):
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Session 1: a semi-structured interview (adapted from the Antecedent and Coping Interview;
Tarrier et al., 1990) was used to identify the antecedents to voice activity, and the patient’s
emotional and behavioural responses to the voices. This stimulated a process of identifying
coping strategies and evaluating their effectiveness.

Session 2: an existing coping strategy was collaboratively selected and considered in detail.
Discussions focused on how the strategy could be modified and used differently (more or less
often). A plan was agreed to implement the strategy between sessions.

Session 3: implementation of the modified coping strategy was reviewed. Discussions
focused on the enablers and barriers to implementation, and the effectiveness of the strategy.
This strategy could be further modified to enhance effectiveness, or another strategy could be
selected and modified. A plan was agreed to implement the strategy between sessions.

Session 4: implementation of the modified coping strategy was reviewed, and any required
modifications were agreed. Plans were discussed for continued implementation post-therapy.
Discussions explored any learning from therapy in relation to both self and voices, and the
implications of this learning for living well with voices. Any needs for further therapy were
discussed.

Therapy was provided by clinicians with varying experience of delivering therapy to people
distressed by hearing voices. There were 26 therapists in total: 34 (34%) patients were seen by
a clinical psychologist; 36 (36%) by a clinical/counselling psychology trainee; 28 (28%) by a
mental health nurse or occupational therapist; and 3 (3%) by a CBT therapist. Therapists were
taught to deliver CSE during a 90-minute training session facilitated the by the first author who
also provided monthly supervision.

All patients were receiving treatment-as-usual from their mental health teams during the
course of the study. Treatment-as-usual consisted of regular out-patient appointments with a
consultant psychiatrist, psychotropic medication and regular contact with clinical care team
members.

Assessment and measures

Patients were assessed by a research assistant not involved in delivering therapy (in order to
reduce risk of bias) at two time points: (1) baseline – within four weeks before starting CSE;
and (2) post-therapy – within four weeks of finishing CSE. Baseline assessments included the
collection of demographic information. Diagnostic information was verified by the treating
psychiatrist. The study used the following clinical outcomes:

Primary clinical outcome

Psychotic Symptoms Rating Scale-Auditory Hallucinations (PSYRATS-AH): an 11-item rating
scale designed to measure the severity of different dimensions of voice hearing. Each item is
rated 0–4, with higher scores indicating more difficulty. The four-factor version of the scale
groups the items together as: distress (negative content, distress and control; subscore range 0–
20), frequency (frequency, duration and disruption; subscore range 0–12), attribution (location
and origin of voices; subscore range 0–8), and loudness (loudness item only; range 0–4)
(Woodward et al., 2014). The 5-item distress scale was the primary outcome measure and is
reported to be reliable (intraclass correlation coefficient = 0.93).
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The minimally clinically important difference (MCID) can be used as a reference point to
help establish whether or not any pre–post treatment change is meaningful or not. A reduction
of 3 points on the PSYRATS distress scale can be used as a primary indicator of change for
patients. When interpreting the 95% confidence intervals around the pre–post treatment effect
size, we are interested in seeing to what extent the true effect could be smaller or larger than
the MCID threshold as well as whether it is non-zero.

Secondary clinical outcomes

PSYRATS-AH frequency subscale: described above.
Choice of Outcome in CBT for Psychoses (CHOICE) – short-form: a 12-item form of the

34-item self-report questionnaire developed with patients to assess goals for CBT for psychosis
that are relevant to subjective recovery (Greenwood et al., 2010). Eleven items are related to
the therapy to create a severity score and one item is a free text item where respondents can
insert their personal goal. All items are rated by patients on a 0–10 scale (0 = worst, 10 =
best). The short version was developed specifically for the IAPT-SMI initiative (Jolley et al.,
2015), based on the highest loading items from the 34-item measure. Inter-rater, internal and
test–retest reliability for the new measure are all good, as is criterion validity (Greenwood
et al., 2012).

DASS-21: a 21-item self-report questionnaire measuring depression (seven items), anxiety
(seven items) and stress (seven items). Patients rate on a 0–3 scale how much a statement
applies to them over the past week (0 = do not apply to me at all, 3 = applies to me very
much/most of the time). DASS-21 has excellent internal consistency and concurrent validity
(Antony et al., 1998) and adequate construct validity (Henry and Crawford, 2005).

Short Warwick Edinburgh Mental Well-being Scale (SWEMWS): a 7-item self-report
questionnaire measuring mental well-being. Patients rate on a 1–5 scale how much a statement
(e.g. ‘I’ve been feeling useful’) applied to them over the past two weeks (1 = none of the time,
5 = all of the time). SWEMWS has adequate reliability (Stewart-Brown, 2008) and external
construct validity (Bartram et al., 2013).

Statistical analysis

Patient characteristics and clinical outcomes were summarized using descriptive statistics:
count (n), percentage (%), mean (m), standard deviation (SD) and range. For each clinical
outcome measure with <75% missing items, the assumption of missing at random (MAR)
was applied and multiple imputation using chained equations (MICE) was used (Eekhout
et al., 2013). The imputation model consisted of all pre- and post-items for the measure and
patient characteristics (diagnosis, age, gender, employment status, marital status, ethnic group
and education) were included as auxiliary variables. Items were treated as continuous variables.
Ten imputations were used for each model. For each model, total pre- and post-scores were
calculated and then compared using paired sample t-tests on n – 1 degrees of freedom as the
primary analysis where the pre–post difference (mdiff) is the unstandardized effect size. The
standardized effect size was calculated as:

Cohen’s d = tc[2 (1 ! r) /n]1/2,

where tc is the test statistic for correlated observations and r is the pre- vs post-score correlation
(Cohen, 1988; Dunlap et al., 1996). As a secondary analysis, a complete case analysis was
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carried out using paired sample t-tests after first being satisfied that the distribution of mdiff met
the normal criteria (Altman, 1991). If this was violated, bootstrapping was used to estimate the
bias corrected accelerated (BCa) 95% confidence intervals. Results from the complete analysis
were then compared with the multiple imputation model results as a sensitivity analysis. No
attempts were made to correct for multiple testing because a primary outcome had been selected
a priori and analyses of all other secondary outcomes were considered exploratory. All tests
were significant at the 5% level. All analyses were carried out using STATA version 13.

Results

Data from a total of 101 patients who had attended four sessions of CSE and so received the full
course of therapy were eligible for inclusion in this service evaluation. By individual outcome,
the CHOICE goal rating had the highest level of missing paired data (n = 37; 37%); this was
due to the assessor not having the baseline goal information at the post-therapy assessment
and the client not being able to recall their goal. Levels of missingness of pairs on the other
total scores were as follows: SWEMWBS (n = 21; 21%), CHOICE Severity (n = 17; 17%),
Distress (n = 21; 21%), Stress (n = 17; 17%), Anxiety (n = 16; 16%), Depression (n = 16;
16%) and Frequency (n = 17; 17%). Across all 48 items and 101 patients, there were 4848
data points of which 5.4% were missing at baseline, and 16.3% missing at post-treatment.

The demographic and clinical characteristics of the study sample are given in Table 1.
The sample was atypical as a significant majority (59%) of the patients had a non-psychotic
disorder and the majority (52%) were female. With respect to other patient characteristics,
the sample was similar to other studies of CBTp: mean age of 39 years ranging from 18 to 67
years; 69% unemployed; 60% single; and 97% currently prescribed psychotropic medication.
With regard to ethnicity, 87% were White British or White other, which is representative of
the geographical region.

Data were imputed for 33 (12.5%) and 52 (6.6%) missing item responses at baseline and
post-therapy, respectively. Our primary analysis demonstrated improvement on the PSYRATS
distress scale post-therapy when compared with the baseline (see Table 2). The mean change
post-therapy was –1.7 (95% CI: –2.80, –0.65) points on the subscale with the MCID of –
3 points sitting on the margin of the lower boundary of the 95% confidence interval. This
was a small–medium effect size of d = 0.39. The results also indicate promising levels of
improvement on a number of the secondary outcomes with a large effect for CHOICE goal
rating of 2.4 points (95% CI: 1.62, 3.22; d = 0.74), and small effects sizes for CHOICE severity
mean of 0.7 points (95% CI: 0.36, 0.94; d = 0.34), depression of –1.3 (95% CI: –2.24, –0.28;
d = 0.21), anxiety of –1.1 (95% CI: –1.87, –0.42; d = 0.22) and PSYRATS frequency of –0.8
points (95% CI: –1.35, –0.23; d = 0.31). These effects were all also statistically significant.
The complete case analysis yielded very similar results to the primary analysis (see Table 2
for Cohen’s d, full results omitted). The two sets of results were compared as a sensitivity
analysis and it was noted that: any differences were marginal, effect sizes and corresponding
confidence intervals were of the same magnitude and all conclusions were consistent.

Discussion

This study aimed to evaluate the impact of a single-symptom and brief form of CBTp upon the
distress related to hearing voices. Most patients completed the full course of therapy, suggesting
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Table 1. Demographic and clinical characteristics of patients

Characteristics Total n = 101

Mean age in years (SD, range) 39 (11, 18–67)
Gender!

Males 48 (48%)
Females 52 (52%)
Ethnicity
White British or White other 88 (87%)
Black and minority ethnic 13 (13%)
Marital status
Single 61 (60%)
Married/co-habiting/long-term relationship 26 (26%)
Widowed 4 (4%)
Separated/divorced 10 (10%)
Employment
Unemployed 70 (69%)
Full-time/part-time paid employment 16 (16%)
Student 6 (6%)
Homemaker 3 (3%)
Other 6 (6%)
Diagnosis
Non-psychotic disorder 60 (59%)
Psychotic disorder 41 (41%)
Medication!

Yes 94 (97%)

Percentages are based on all available data for the variable; !data missing for characteristic: gender (n =
1); medication (n = 4).

that it was acceptable to them and engaging. Statistically significant changes were found for
the primary outcome of voice-related distress, albeit with a small–medium effect size, and the
lower 95% confidence interval was in line with the minimum clinically important difference.
These changes were accompanied by small effect sizes for reductions in secondary measures
of emotional distress (anxiety and depression) and voice frequency. Other benefits were noted
on a measure of subjective recovery (small effect size), with the greatest benefit reported in
relation to the patients’ personal goals (a large effect). These findings are encouraging in the
context of the real-world clinical environment within which the therapy was delivered by a
range of mental health practitioners.

These findings add to the evolving literature suggesting that CBTp can be delivered in a single
symptom and mechanism-focused format (Freeman et al., 2015; Van Der Gaag et al., 2012).
Whilst brief CSE seeks to adapt coping strategies, any increase in the effectiveness of these
strategies may influence the client’s appraisals of self and voices, mechanisms that have been
shown to be associated with emotional distress (Fannon et al., 2009). Given the key importance
of distress reduction to patients (Greenwood et al., 2010; Meddings and Perkins, 2002) and
commentators (Kuipers et al., 2016), and evidence that it has not consistently been reduced
by CBTp (Mawson et al., 2010), the changes on the primary outcome were encouraging and
suggest that researchers should seek to foreground the measurement of voice-related distress in
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future trials. This study also corroborated the suggestions from a recent review (Naeem et al.,
2016) and meta-analysis (Hazell et al., 2016) that CBTp can be effective when offered over
time frames that are shorter than the 16 sessions recommended by NICE.

Limitations

Several words of caution are required in relation to the current study. Firstly, the evaluation
was uncontrolled and the benefits may have occurred naturally over time. A future study of
this adapted form of CSE would benefit from having a randomized controlled design to allow
hypotheses of effectiveness to be tested directly. Secondly, the absence of follow-up data
provides no indication of the extent to which benefits might have been sustained after therapy.
This is another question for future research.

Clinical implications

CSE could be evaluated in a future randomized controlled trial as a stand-alone brief
intervention with the intention of increasing access to CBTp for patients distressed by hearing
voices. This would facilitate further evaluation of the relative merits of an intervention that could
be made widely available (due to its brevity) but may only have modest effects. Alternatively,
the modest and uncontrolled effect sizes within the current study can be interpreted as indicating
that sustainable recovery may be more likely to occur if brief CSE was offered as an accessible
and engaging ‘low intensity’ intervention provided by a range of mental health practitioners
within a stepped care model (Waller et al., 2013). Following brief CSE, if patients remain
distressed, the next step could be informed by patient preference, and potentially include
longer and more complex (‘high intensity’) therapies such as mindfulness-based group therapy
(Chadwick et al., 2016), relating therapy (Hayward et al., 2017), avatar therapy (Leff et al.,
2013) or cognitive therapy for command hallucinations (Birchwood et al., 2014), delivered by
highly trained therapists.

A final noteworthy finding concerns the large effect for the personal goal within the CHOICE
measure. Many of the patients took this opportunity to articulate a change that had particular
meaning to them, and for many patients (32%) the goal was not explicitly related to voices (e.g.
to be more creative, to go out more, to feel better in myself). At a time when there continues
to be debate about what should be measured to capture change in relation to distressing voices
(e.g. distress, quality of life, impact on daily activities) (Thomas et al., 2014), in addition to
measuring distress as a primary outcome, we should ask each patient to express their views
and ensure that this goal is foregrounded and regularly evaluated within therapy.
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Abstract

Brief and single!symptom forms of cognitive behaviour therapy (CBT) for distressing

voices may increase access to evidence!based psychological therapy and transcend

diagnostic barriers. The current study evaluated the “C” and “B” in CBT for distressing

voices in a transdiagnostic voices clinic. The B module (component of therapy) sought

to enhance coping with voices, and the C module evaluated the accuracy of negative

beliefs about the self and voices. The aims of the study were to investigate

(a) whether modules B and/or C led to significant and clinically meaningful improve-

ments on the primary outcome of voice!related distress, and (b) if changes in beliefs

about self and voices (proposed change mechanisms) underpinned changes in voice

distress across module C. Each module consisted of four sessions, individually tailored

yet manualized, and designed with ease of staff training and delivery in mind. Assess-

ment measures were administered at baseline (T1), post!module B (T2), and post!

module C (T3). The results (N = 62) showed statistically significant medium!sized

pre! and post!effects for voice!related distress fromT1 to T2 and fromT2 to T3, with

large effects fromT1 toT3. Just over half of the clients reported clinically meaningful

improvements from T1 to T3. Neither beliefs about self nor voices were found to

mediate improvements in voice distress during module C. The findings from this study

suggest that both the B and C in CBT for voices can contribute to positive outcomes

within routine clinical practice.

KEYWORDS

auditory hallucinations, CBT, coping, outcomes, uncontrolled study, voice hearing

1 | INTRODUCTION

An evolving literature is evaluating the effectiveness of brief forms of

cognitive behaviour therapy (CBT) that target a single psychotic symp-

tom (see Lincoln & Peters, 2019 for a review). Single!symptom therapy

for “distressing voices” (used herein to denote voices, which the indi-

vidual experiences as distressing) is arguably more effective than

generic CBT for psychosis and has the potential to address concerns

related to limited access to CBT for clients with psychosis (Haddock

et al., 2014; Morgan et al., 2012; The Royal College of Psychiatrists,

2018). Furthermore, because voice hearing is not restricted to people

with a psychotic disorder, single!symptom therapy may also extend

access to the treatment of distressing voice!hearing experiences

occurring across diagnostic categories, including non!psychotic diag-

noses such as post!traumatic stress disorder, social phobia, depres-

sion, eating disorders, borderline personality disorder, and people

without a mental health disorder (Hazel et al., 2019).

The brief coping strategy enhancement (CSE) for distressing voices

is a four!session, behavioural approach to treating voices. CSE was

adapted by Hayward and colleagues in the Sussex Voices Clinic (UK)
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from Nick Tarrier's early form of CBT for psychosis (Tarrier et al.,

1993, 1998) and aims to enhance the effectiveness of naturally occur-

ring coping strategies and reduce triggers. The therapy is manualized

and structured, making it easy to train mental health clinicians in its

delivery. CSE has been found to be acceptable to voice!hearing cli-

ents, and an evaluation of its effectiveness in routine clinical practice

revealed small–moderate pre! and post!effect sizes (Hayward,

Edgecumbe, Jones, Berry, & Strauss, 2017; Paulik, Jones, & Hayward,

2018). However, CSE in this brief form may not yield clinically mean-

ingful and sustainable outcomes—perhaps being just one step in an

individual's recovery journey—and could benefit from being offered

as part of a therapy pathway in combination with other brief interven-

tions. An additional brief intervention could target some of the factors

that can “maintain” voice!related distress (e.g., appraisals of self and

voices; Peters, Williams, Cooke, & Kuipers, 2012; Varese et al., 2016).

A combination of CSE (the “B” in CBT) and a brief focus upon

appraisals of self and of voices (the “C” in CBT) is being offered within

the Perth Voices Clinic (PVC, Australia)—a transdiagnostic, psycholog-

ical treatment, training, and research clinic for people who hear voices

or have other distressing perceptual experiences (for information on

the second therapy arm offered at Perth Voices Clinic—Imagery

rescripting for trauma linked to voices—please see Paulik, Steel, &

Arntz, 2019). The additional four sessions focus upon appraisals and

were taken from the “Guided self!help cognitive!behaviour Interven-

tion for VoicEs” (GiVE) programme (Hayward, Strauss, & Kingdon,

2012; Hazell, Hayward, Cavanagh, & A!M.,, & Strauss, C., 2018). This

module draws upon the well!documented evidence that beliefs about

the self and voices play a key role in the maintenance of voice!related

distress (e.g., Birchwood & Chadwick, 1997; Paulik, 2012; Thomas,

Farhall, & Shawyer, 2015). This approach (individually tailored yet

manualized CBT) was chosen for the following reasons: (a) CBT is rec-

ommended in the Australian and New Zealand Clinical Practice Guide-

lines (Galletly et al., 2016) as an evidence!based treatment of positive

psychotic symptoms; (b) it replicates what is being delivered at the

Sussex Voices Clinic, which has proven effective; (c) it is easy to train

and supervise clinical psychology students in its delivery; and (d) it

meets the expectations that “psychologists and other mental health

professionals working in the primary sector deliver effective, short!

term therapies as the most cost!effective approach to psychological

intervention” (Australian Psychological Society, 2018; funding for

PVC comes from Medicare, which only covers the cost of 10 assess-

ment and therapy sessions). This paper reports preliminary evidence

and critical reflection on the experience of offering a combined

eight!session intervention within the PVC, with particular reference

to the value added by the provision of further four sessions on

appraisals in addition to brief CSE.

There are three questions driving this service evaluation. First,

does brief CSE lead to significant and clinically meaningful improve-

ments in voice!related distress and secondary outcomes (voice

frequency, depression, anxiety, stress, functioning, self!esteem, and

beliefs about voices)? Second, are there significant and clinically mean-

ingful benefits to adding further four therapy sessions focused on

appraisals of self and voices? Third, do changes in self!esteem and

beliefs about voices (proposed change mechanisms) underpin changes

in voice!related distress across the appraisals module?

2 | METHOD

2.1 | Study (evaluation) design

This study examined the therapeutic benefits of four sessions of CSE

for voices (the “CSE module” or the B in CBT) and further four ses-

sions of therapy focused upon appraisals of self and voices (the

“appraisals module" or the C in CBT), in a naturalistic, uncontrolled,

pre! and post!service evaluation study design. While participating in

the therapy, clients were either receiving no other treatments or

treatment!as!usual from their mental health teams (which typically

consisted of regular outpatient appointments with their care coordina-

tor and psychiatrist and psychotropic medication). Ethics approval was

obtained from Murdoch University Human Research Ethics Commit-

tee (approval number 2016/089).

2.2 | Participants

Participants in this evaluation study were help!seeking clients attend-

ing the Perth Voices Clinic—a specialist outpatient service based at the

Murdoch University Clinical Psychology Training Clinic and Midland

Headspace (a youth mental health service) in Western Australia. The

clinic operates as a transdiagnostic service, and clients present with

a range of diagnoses. The only inclusion criterion was self!reported

voice!hearing experiences that were causing distress. Exclusion

criteria were being in an acute phase of psychosis (or having high

levels of thought disorder), self!reporting high!level risk to self (fleet-

ing suicidal ideation was accepted, with planning or intent to act being

set as the cut!off), or a significant history of violence towards others

(as assessed by the PVC clinician both during an initial telephone

screen with the client and/or referrers and during the initial assess-

ment session). Exclusion criteria were chosen to ensure the safety of

Key Practitioner Message

• Individually tailored yet manualized CBT can be offered

as an effective intervention aimed at reducing distress

associated with hearing experiences across diagnoses in

routine clinical practice settings.

• A brief focus upon coping can generate modest

improvements in voice!related distress.

• Additional benefit can be generated by offering a further

focus upon appraisals of self and voices.

• Changes in beliefs about self and voices may not mediate

improvements in voice!related distress from brief forms

of CBT.
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clients and that they were in a frame of mind suited to working on

their voices therapeutically.

Between May 2016 and October 2018, 124 clients were offered

therapy at Perth Voices Clinic. Of these, 26 (20.1%) attended the ini-

tial assessment session but did not commence therapy (as they did

not meet inclusion criteria) or did not consent to participate in

research; 17 (13.7%) opted to do a different type of therapy for their

voices or associated trauma on offer at the clinic (including imagery

rescripting, relating therapy, or compassion!focused therapy), and 19

(15.3%) did not complete all eight sessions. Of the latter, 4 (3.2%)

dropped out of therapy; 1 (0.81%) did not complete the end of therapy

measures; and 14 (11.29%) clients only completed the first (CSE)

phase of therapy with the most common reasons being: the therapist

decided the client was too thought disordered to complete the

appraisals module or they went on to do imagery rescripting for their

trauma instead. A total of 62 (50%) clients completed all eight

sessions of therapy and the post!therapy measures and offered data

to this study.

2.3 | Procedure

Therapy was delivered over two modules of four individual therapy

sessions of up to 1 hr per session (i.e., eight sessions in total), with

each module preceded and followed by an assessment (a pre!therapy

assessment conducted 1 week prior to commencing therapy—T1; a

post!CSE assessment conducted 1 week after the completion of the

CSE module—T2; and a post!appraisals assessment conducted 1

week after the completion of the appraisals module—T3). Self!report

questionnaires were completed by the client at home or in the clinic

waiting room, and help was offered to read and complete measures if

needed. On their second (or subsequent) appointment at Perth

Voices Clinic, the client would be taken through the service evalua-

tion ethics consent form and assured that they would receive the

same service regardless of their decision. Therapy and assessment

were provided either by a clinical psychologist (of whom there were

two, n = 40, 64.5%) or a provisional psychologist (completing their

Master's degree in Clinical Psychology, of whom there were 13) on

placement at PVC under the supervision of the first author (n = 22,

35.5%). The provisional psychologists delivering treatment attended

a 6!hr workshop on the intervention and weekly supervision.

The therapy was manualized yet tailored to the individual, with

worksheets completed in each session (template client workbooks

are available on request). Sessions were collaborative, with the thera-

pist providing psychoeducation on topics and the client bringing their

own expertise through lived experience to the discussions. The CSE

module had three objectives: (a) identifying and managing the ante-

cedents to voice activity; (b) assessing and seeking to enhance the

effectiveness of current coping strategies; and (c) identifying and

implementing esteem!enhancing activities (for more details, see

Hayward et al., 2017). The appraisals module was composed of two

sessions on evaluation of the accuracy of beliefs about the self

(self!esteem) and voices. Both sections contained (a) psychoeducation

around belief formation, maintenance, and impact; (b) identifying neg-

ative beliefs about the self and voices and searching for disconfirming

evidence; (c) re!evaluating the accuracy of the beliefs in the light of

the disconfirming evidence; and (d) setting behavioural goals consis-

tent with the revised beliefs.

2.4 | Measures

Demographic information, including diagnosis and medications, was

collected at baseline via self!report (see Table 1). No additional

information regarding other concurrent mental health treatments or

services was obtained. Below are the measures used to assess the

primary outcomes, secondary outcomes, and mechanisms of change.

2.4.1 | Psychotic Symptom Rating Scale–Auditory
Hallucinations

The Psychotic Symptom Rating Scale!Auditory Hallucinations

(PSYRATS!AH; Haddock, McCarron, Tarrier, & Faragher, 1999) is an

11!item semi!structured interview designed to measure the different

dimensions of all auditory hallucinatory experiences over the past

week. Each item is rated 0–4, such that higher scores indicate more

difficulty. A large, multisite, factor analysis of the PSYRATS shows that

items are grouped into four factors, comprising distress, frequency,

attribution, and loudness (Woodward et al., 2014). The distress (items

6, 7, 8, 9, and 11) subscale was the primary outcome and demon-

strates good reliability (intraclass correlation coefficient of 0.93;

Woodward et al., 2014). We used the minimal clinically important dif-

ference (MCID)—a reduction (improvement) or increase (worsening) of

three points on the PSYRATS distress subscale (Hayward, Jones,

Bogen!Johnston, Thomas, & Strauss, 2017)—as a reference point to

help establish the extent to which any pre! and post!treatment change

was clinically meaningful.

2.4.2 | Depression Anxiety and Stress Scale!21

The Depression Anxiety and Stress Scale (DASS; Lovibond & Lovibond,

1995) is a 21!item self!report questionnaire assessing the negative

affect states of depression, anxiety, and stress. This was administered

as a secondary outcome measure. Each item is rated on a 0–3 scale (0

= do not apply to me at all, 3 = applied to me very much/most of the time,

over the past week). The DASS!21 is a popular treatment outcome

measure across a range of clinical groups (Ronk, Korman, Hooke, &

Page, 2013) and has demonstrated adequate construct validity (Henry

& Crawford, 2005) and excellent internal consistency and concurrent

validity (Antony, Bieling, Cox, Enns, & Swinson, 1998).

2.4.3 | Social and Occupational Functional
Assessment Scale

The Social and Occupational Functional Assessment Scale (SOFAS;

Goldman, Skodal, & Lave, 1992) is a single!item clinician!rated scale

(1–100) assessing social and occupational functioning, which has been

PAULIK G. ET AL. 3
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shown to have good reliability and face and construct validity

(Hilsenroth et al., 2000; Saraswat, Rao, Subbakrishna, & Gangadhar,

2006). This was administered as a secondary outcome measure.

2.5 | Rosenberg Self!Esteem Scale

The Rosenberg Self!Esteem Scale (RSES; Rosenberg, 1965) is a 10!

item self!report questionnaire. This measure was administered to

allow us to investigate whether self!esteem is a mechanism for change

(in voice distress) on the appraisals module. Items are rated on a 4!

point scale (0–3), from strongly agree to strongly disagree, with items

both positively and negatively worded. The RSES does not specify a

time frame in its instructions. The RSES is considered a reliable and

valid quantitative tool for self!esteem assessment (Blascovich &

Tomaka, 1993).

2.5.1 | Beliefs About Voices Questionnaire–Revised

In the Beliefs About Voices Questionnaire!Revised (BAVQ!R;

Chadwick, Lees, & Birchwood, 2000), only the 12 self!report items

from the omnipotence and malevolence subscales were administered

to reduce client burden. This measure was administered to allow us

to investigate whether beliefs about voices is a mechanism for change

(in voice distress) on the appraisals module. Items are rated on a 4!

point scale—from disagree (0) to strongly agree (3) and with regards

to their experiences “over the past week.” These subscales have been

TABLE 1 Client demographics and clinical characteristics

Characteristic Count (N) Percentage (%)

Total count 62 100

Median age in years 32

IQR, range (18; 16–65)

Median duration of voice hearing in years 10

IQR, range (13; 0–56)

Gender

Female 36 58

Male 26 42

Marital status

Married/cohabiting/long!term relationship 15 24

Without a partner 47 76

Employment

Unemployed 31 50

Full time/part!time paid employment 17 27

Other 14 23

Education

Left school at or before 16 years old 9 15

Left school at 17/18 years old 12 20

Completed college 21 36

Completed university/postgrad 17 29

Diagnosis

Psychosis 26 42

Psychosis—mixed 17 27

Non psychosis 10 16

Non psychosis—mixed 8 13

No diagnosis 1 2

Total with psychosis diagnosis* 43 69

Psychotropic medication

Yes 59 95

No medication 3 5

Note. Missing data on the following variables: age (n = 1), education (n = 3), and duration of voice hearing (n = 4).

Abbreviation: IQR, inter!quartile range.
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shown to have good reliability (Cronbach's !: malevolence = .84,

omnipotence = .74) and validity.

2.6 | Statistical analysis

A total of 62 clients completed treatment and were eligible for

inclusion in this service evaluation. Client demographics and clinical

data were summarized, as appropriate, using descriptive statistics:

count (n), percentage (%), mean (M), standard deviation (SD), median

(me), inter!quartile range (IQR), and minimum and maximum and

correlations (r).

The primary and secondary outcomes were analysed using a linear

mixed effects model over three time points (T1, T2, and T3) using the

“mixed” STATA command, where time was entered as a fixed effect

and participant identification number was entered as a random effect.

PSYRATS Distress at T2 was the primary endpoint. Multiple imputa-

tion was carried out for outcomes with more than 5% missing data

under the assumption that the data were missing at random (Jakobsen,

Gluud, Wetterslev, & Winkel, 2017; Sterne et al., 2009). Multiple

imputation for chained equations (White, Royston, & Wood, 2011)

was used and included auxiliary variables (age, duration of voice hear-

ing, gender, education, employment status, marital status, medication

use, and diagnosis) and any clinical outcomes that were related to

outcome data missingness. Clinical outcomes that correlated with

missingness were identified using logistic regression with statistical

significance set at the 10% level to give more chances of finding var-

iables to include in our multiple imputation model given the size of

the data set (Fisher, 1950). A sensitivity analysis was carried out by

comparing the results of a complete case analysis with those following

multiple imputation. Outcomes with less than 5% missing data (i.e., n

! 3) were automatically subject to a complete case analysis;

participants with missing data for the outcome being analysed were

excluded from its analysis.

Comparisons were used to estimate unstandardized effect sizes for

differences between T1 and T2 (Question 1), T2 and T3 (Question 2),

and T1 andT3, along with corresponding 95% confidence intervals.

These were all a priori tests, and a primary endpoint was identified

and so no adjustment was made for multiple comparisons (Li et al.,

2017). The standardized effect size for each comparison was calcu-

lated as Cohen's d = mdiff/(2s
2 ! 2rs2)1/2 (Morris, 2008), where mdiff

is the unstandardized effect size, s is the pre!test standard deviation

(and is therefore not influenced by the intervention), and r is the out-

come correlation between two time points. Statistically significant

findings for T2–T3 were evidence of clinically meaningful benefits of

adding further four appraisal therapy sessions on top of CSE therapy.

Clinically meaningful change, at an individual level, was indicated by a

±3 or more point change (the MCID) on the PSYRATS distress out-

come for each client between time points.

To explore the proposed change mechanisms (Question 3), three

simple mediation models were used with PSYRATS Distress at T2

and PSYRATS Distress at T3 entered as independent and dependent

variables, respectively. The T2–T3 score difference for RSES, BAVQ

omnipotence, and BAVQ malevolence were entered as mediators.

For each model, the indirect effect (with bootstrapped standard errors)

and the percentage of total effect mediated were calculated. The anal-

ysis was then repeated for those for whom PSYRATS Distress scores

had reduced by at least the MCID.

All statistical tests were considered significant at the 5% level

(unless otherwise stated) and analyses were carried out using STATA

Version 13.

3 | RESULTS

3.1 | Demographics and clinical data summary

The demographic and clinical characteristics of the 62 clients included

in this study are reported inTable 1. Client characteristics of the study

sample are comparable with other studies of CBT in similar

voices clinics (Paulik et al., 2018; Thomas, Rossell, Farhall, Shawyer,

& Castle, 2011).

Table 2 shows a summary of clinical measures at baseline (T1), a

week after the CSE module was completed (T2), and the week after

the appraisals module was completed (T3).

Levels of missing data for each clinical outcome at each time

point can be inferred from Table 2. There was a high level of data

completeness across the measures. With the exception of the

SOFAS, all measures fell below the 5% threshold for needing a

missing data adjustment and so were exempt from multiple imputa-

tion in the analysis. The range of missingness ranged from 0% to

4.8% (n = 3). The SOFAS had 11% (n = 20) missing data, which was

above our 5% cut!off. The multiple imputation for chained equations

was therefore used to address this using the auxiliary variables and

PSYRATS Frequency, DASS Depression, DASS Anxiety, DASS Stress,

and BAVQ omnipotence in the model using 11 imputations (White

et al., 2011). Overall, data were imputed for the following numbers

of individuals: n = 5 at T1, n = 6 at T2, and n = 9 at T3. The reason

for missing data was unknown for all measures except for the

SOFAS, which was only included in the assessment battery from

February 2017.

Question 1: Does brief CSE lead to significant and clinically

meaningful improvements in voice!related distress (and secondary

outcomes)?

Table 3 displays the unstandardized and standardized effect sizes

for each comparison. The results show that a statistically significant

reduction was observed for the primary outcome PSYRATS Distress

at the primary endpoint. Over the time period T1 to T2, a moderate

to large effect size was observed. The MCID (i.e., a change of "3

points on PSYRATS Distress from T1–T2) was observed in 26

(41.9%) clients who improved and 4 (6.5%) who deteriorated.

Statistically significant improvements were found across all sec-

ondary clinical outcomes with the exception of DASS Stress and RSES

where the improvements between T1 and T2 were small and non!

significant. A sensitivity analysis following the SOFAS data imputation

indicated very little change to the unstandardized effect sizes, slightly

PAULIK G. ET AL. 5
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larger standard errors and wider 95% confidence intervals and smaller

Cohen's ds. Resulting p values led us to draw the same conclusions as

with the complete case analysis.

Question 2: Are there significant and clinically meaningful benefits

to adding further four therapy sessions focused on appraisals of self

and voices?

TABLE 3 Pre! and post!unstandardized and standardized effect sizes for comparisons between each time point for each primary and secondary
outcome

Scale Comparison Unstandardized Effect Standard error z p (z) 95% CI L 95% CI U r Cohen's d

PSYRATS: Distress T2–T1 !2.63 0.64 !4.13 <.001 !3.88 !1.39 .25 !0.76
T3–T1 !4.92 0.63 !7.76 <.001 !6.16 !3.68 .16 !1.35
T3–T2 !2.29 0.64 !3.59 <.001 !3.53 !1.04 .58 !0.62

PSYRATS: Frequency T2–T1 !1.39 0.29 !4.74 <.001 !1.97 !0.82 .56 !0.75
T3–T1 !2.27 0.29 !7.75 <.001 !2.84 !1.69 .48 !1.13
T3–T2 !0.87 0.29 !2.97 .003 !1.45 !0.30 .80 !0.55

DASS: Depression T2–T1 !2.36 1.20 !1.97 .049 !4.70 !0.01 .68 !0.27
T3–T1 !5.66 1.18 !4.82 <.001 !7.97 !3.36 .45 !0.50
T3–T2 !3.30 1.20 !2.76 .006 !5.65 !0.96 .65 !0.37

DASS: Anxiety T2–T1 !2.31 0.98 !2.36 .018 !4.23 !0.39 .78 !0.34
T3–T1 !4.73 0.96 !4.92 <.001 !6.61 !2.84 .71 !0.60
T3–T2 !2.41 0.97 !2.48 .013 !4.32 !0.51 .66 !0.30

DASS: Stress T2–T1 !1.60 1.00 !1.6 .109 !3.55 0.35 .73 !0.22
T3–T1 !3.73 0.98 !3.81 <.001 !5.64 !1.81 .62 !0.44
T3–T2 !2.13 1.00 !2.14 .033 !4.08 !0.18 .76 !0.30

SOFAS T2–T1 6.68 1.28 5.22 <.001 4.18 9.19 .81 0.84
T3–T1 9.91 1.30 7.62 <.001 7.36 12.46 .68 0.97
T3!T2 3.22 1.38 2.33 .020 0.50 5.95 .78 0.37

RSES T2!T1 1.26 0.64 1.96 .050 0.00 2.51 .71 0.30
T3!T1 2.90 0.63 4.58 <.001 1.66 4.15 .48 0.52
T3!T2 1.65 0.64 2.57 .010 0.39 2.90 .62 0.33

BAVQ: Omnipotence T2!T1 !1.69 0.52 !3.26 .001 !2.71 !0.68 .53 !0.43
T3!T1 !3.68 0.51 !7.18 <.001 !4.68 !2.67 .41 !0.84
T3!T2 !1.99 0.52 !3.84 <.001 !3.00 !0.97 .72 !0.66

BAVQ: Malevolence T2!T1 !1.17 0.52 !2.26 .024 !2.18 !0.16 .60 !0.28
T3!T1 !2.62 0.51 !5.14 <.001 !3.62 !1.62 .55 !0.60
T3!T2 !1.45 0.52 !2.82 .005 !2.46 !0.44 .72 !0.44

Abbreviations: BAVQ, Beliefs About Voices Questionnaire; CI, confidence interval; DASS, Depression Anxiety and Stress Scales; PSYRATS, Psychotic
Symptom Rating Scale; RSES, Rosenberg Self!Esteem Scale; SOFAS, Social and Occupational Functional Assessment Scale.

TABLE 2 Summary of clinical measures at each time point

Scale

Baseline (T1) Post!CSE (T2) Post!appraisals (T3)

N M SD N M SD N M SD

PSYRATS: Distress 62 15.08 2.82 61 12.48 4.06 62 10.16 5.61

PSYRATS: Frequency 62 8.03 1.98 61 6.63 2.50 62 5.77 3.16

DASS: Depression 62 19.97 10.68 59 17.83 10.85 62 14.31 9.44

DASS: Anxiety 61 17.54 10.32 59 15.32 9.90 62 12.77 9.97

DASS: Stress 62 20.18 9.74 59 18.44 10.31 62 16.45 9.58

SOFAS 57 54.04 12.83 56 60.54 13.23 53 63.72 13.62

RSES 62 12.30 5.43 60 13.49 5.66 62 15.20 5.85

BAVQ: Omnipotence 62 11.34 4.03 60 9.63 3.98 62 7.66 4.65

BAVQ: Malevolence 62 9.56 4.61 60 8.37 4.42 62 6.94 4.80

Note. Data are count (N), mean (M), and standard deviation (SD); missing data count = 62!N.

Abbreviations: BAVQ, Beliefs About Voices Questionnaire; DASS, Depression Anxiety and Stress Scales; PSYRATS, Psychotic Symptom Rating Scale; RSES,
Rosenberg Self!Esteem Scale; SOFAS, Social and Occupational Functional Assessment Scale.
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The results inTable 3 indicate a statistically significant reduction in

PSYRATS Distress fromT2 toT3 with a medium effect size. The MCID

was observed in 17 (27.4%) clients who improved and 4 (6.5%) deteri-

orated. Across the whole therapy pathway, a statistically significant

reduction was observed for PSYRATS distress over the time period

T1 to T3 with a large effect size. The MCID was observed in 34

(54.8%) clients who improved and 1 (1.6%) who deteriorated.

Statistically significant improvements were also found for all sec-

ondary measures from T1–T3, although effect sizes varied from

medium (DASS depression, anxiety and stress; RSES; BAVQ malevo-

lence) to large (PSYRATS frequency; SOFAS; BAVQ omnipotence).

Question 3: Do changes in beliefs about self and voices underpin

changes in voice!related distress across the appraisals section of

therapy?

There was no evidence to suggest that T2–T3 changes in PSYRATS

Distress outcome were mediated by (T2–T3) changes in self!esteem

and beliefs about voices. The indirect effect (ab) and the percentage

of total effect (t%) mediated were calculated from the simple mediation

models for each outcomes as follows: RSES (ab = !0.003, p = .764; t =

0.48%), BAVQomnipotence (ab = 0.005, p = .896; t = 0.62%), and BAVQ

malevolence (ab = 0.011, p = .796; t = 1.37). After restricting the data to

those who improved by the MCID (n = 17), the level of indirect effects

and percentage of mediated effects increased but remained non!

significant: RSES (ab = 0.079, p = .590; t = 9.79%), BAVQ

omnipotence (ab = 0.02, p = .762; t = 2.90%), and BAVQ malevolence

(ab = !0.040, p = .609; t = 4.94%).

4 | DISCUSSION

The current study provides initial evidence that individually tailored

yet manualized CBT can effectively treat distressing voice!hearing

experiences occurring across diagnoses within routine clinical practice.

With regards to the first question, we replicated the previous finding

from the Sussex Voices Clinic (Hayward, Edgecumbe, et al., 2017;

Paulik et al., 2018) that brief CSE (the B in CBT) leads to significant

yet modest improvements in voice!related distress, with just under

half the sample (41.9%) reporting clinically meaningful improvements.

The effect sizes reported in the current study were larger than those

reported by Hayward et al. (2017). Given the demographic similarity

of the samples, this difference may have been attributable to a

healthcare economy in Australia that requires client to be fully

engaged in their help seeking; and/or the assessments at PVC being

conducted by the therapist rather than an independent rater; and/or

most of the therapy at PVC being delivered by a single expert (15

years research and clinical experience working with voice hearers)

therapist.

Exploration of the second question produced evidence to suggest

an additional benefit of adding a further four therapy sessions focused

on appraisals of self and voices (the C in CBT). Our findings indicate a

medium effect size (d = 0.62), with just over a quarter of the sample

(27.4%) reporting further clinically meaningful reductions in voice!

related distress. Pre! and post!improvements in voice!related distress

across all eight sessions were large (d = 1.35), and over half of the

sample (54.8%) made meaningful clinical improvements. Of note, a

clinically meaningful deterioration in voice!related distress was negligi-

ble across the two modules. Although we feel encouraged by these

findings, we view this intervention as just one, hopefully significant,

step in someone's personal recovery journey, with other interventions

(such as trauma!focused therapy for those with ongoing unresolved

underlying traumatic conflicts linked to their hearing voices experi-

ences) and programmes (such as attending self!help groups through

the Hearing Voices Network) also likely playing an important part of

the journey.

With regards to the third question, changes in self!esteem and

beliefs about voice omnipotence and malevolence (proposed change

mechanisms) did not mediate changes in voice!related distress across

the appraisal module of therapy. Thus, it remains possible that:

(a) the module was too brief to influence these cognitive variables;

(b) the chosen measures were not sufficiently sensitive to detect

change; and/or (c) other mechanisms were responsible for the further

improvements seen over the final four sessions. Future studies should

measure and test the effects of other possible change mechanisms,

such as the therapeutic alliance, and also compare with a

waitlist/treatment as usual control group to rule out the possibility

that improvements were due to regression to the mean.

Although this study had good ecological validity—being conducted

in a real!world clinical setting—there were limitations that arose as a

result. As previously mentioned, the assessor was also the therapist,

introducing the possibility that clients reported positive outcomes in

order to please their therapist. Future evaluations could address this

bias through the use of self!report measures completed online. There

was also no control group or follow up, so improvements cannot be

attributed specifically to the intervention rather than regression to

the mean. The design of future evaluations could be strengthened

by having a group of clients who receive the CSE module only (the B

in CBT) and a group who receives the appraisals module only (the C

in CBT), thereby enabling the independent contribution of each mod-

ule to be assessed. A subset of people who came through PVC chose

to do a different therapy to work on their voices or address underlying

trauma, such as relating therapy or imagery rescripting. While this

reduced our sample size, it also reflects the “reality” of clinical practice.

PVC is a specialist psychological service, and all clients presenting are

self!motivated, help!seeking individuals, which could limit the general-

izability of the findings to government!based mental health services.

Although clients were asked to provide any qualitative feedback they

had regarding the intervention, the lack of structure to the way the

questions were phrased or recorded prevented us from including this

information in this service evaluation. Future studies should aim to

tighten their methodology around how this information is recorded

as qualitative feedback potentially provides rich and novel insights. A

final limitation pertains to the use of a minimal clinically important dif-

ference to explore the clinical meaning of change on the primary out-

come. In keeping with previous voices research, we applied a change

of ±3 as the MCI, derived from expert opinion (Hayward et al.,

2017). A more robust method could utilize the Reliable Change Index
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(Jacobson & Truax, 1991; Ronk, Hooke, & Page, 2016), where clinical

significance is operationalized by using a cut!off value marking the

transition between people who are functioning well and those who

need care.

The current study lends support to the use of a stepped

approach to treating distressing voices in real!world settings,

including both the C and B in CBT. Modest improvements can be

generated by a focus upon coping (the B) and can be built upon

through an additional focus upon appraisals (the C). An individually

tailored yet brief, manualized intervention can potentially be

delivered by a broader range of clinicians, thereby increasing the

availability of evidence!based psychological therapy to clients

distressed by hearing voices.
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Mindfulness-based exposure and response
prevention for obsessive compulsive disorder:
study protocol for a pilot randomised
controlled trial
Clara Strauss1,2*, Claire Rosten3, Mark Hayward1,2, Laura Lea2, Elizabeth Forrester4 and Anna-Marie Jones2,3

Abstract

Background: Obsessive Compulsive Disorder (OCD) is a distressing and debilitating condition affecting 1-2% of the
population. Exposure and response prevention (ERP) is a behaviour therapy for OCD with the strongest evidence
for effectiveness of any psychological therapy for the condition. Even so, only about half of people offered ERP show
recovery after the therapy. An important reason for ERP failure is that about 25% of people drop out early, and even
for those who continue with the therapy, many do not regularly engage in ERP tasks, an essential element of ERP. A
mindfulness-based approach has the potential to reduce drop-out from ERP and to improve ERP task engagement
with an emphasis on accepting difficult thoughts, feelings and bodily sessions and on becoming more aware of
urges, rather than automatically acting on them.

Methods/Design: This is a pilot randomised controlled trial of mindfulness-based ERP (MB-ERP) with the aim of
establishing parameters for a definitive trial. Forty participants diagnosed with OCD will be allocated at random
to a 10-session ERP group or to a 10-session MB-ERP group. Primary outcomes are OCD symptom severity and
therapy engagement. Secondary outcomes are depressive symptom severity, wellbeing and obsessive-compulsive
beliefs. A semi-structured interview with participants will guide understanding of change processes.

Discussion: Findings from this pilot study will inform future research in this area, and if effect sizes on primary
outcomes are in favour of MB-ERP in comparison to ERP, funding for a definitive trial will be sought.

Trial registration: Current Controlled Trials registration number ISRCTN52684820. Registered on 30 January 2014.

Keywords: OCD, obsessive compulsive, ERP, exposure therapy, mindfulness

Background
Obsessive compulsive disorder (OCD) is a distressing
and debilitating mental health condition affecting ap-
proximately 1 to 2% of the population [1,2]. People with
OCD experience unpleasant, repetitive, unwanted and
intrusive thoughts (for example, thoughts of harm com-
ing to a loved one) and engage in compulsive behaviours
that are meaningfully related to the thought in terms of

preventing harm (for example, repeated checking or
cleaning) or that are intended to reduce anxiety.
The behavioural theory of OCD draws on behavioural

theory of anxiety disorders more broadly and suggests
that compulsive behaviours are maintained through the
process of negative reinforcement. That is, compulsive
behaviours result in the temporary relief of anxiety, and
therefore, these behaviours are reinforced, becoming
more likely to occur in the future [3]. This theory
informed behavioural therapy for OCD: Exposure and
Response Prevention (ERP) [4]. The therapy encourages
people to gradually and regularly expose themselves to
triggers of their intrusive thoughts (for example, touch-
ing surfaces perceived as ‘contaminated’) whilst not
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engaging in their usual compulsive behaviours (for ex-
ample, hand washing). Although ERP was developed in
the 1960s [4], it is still the form of psychological therapy
for OCD with the most robust evidence of effectiveness.
Consequently, national treatment guidelines in the UK
recommend ERP as the psychological therapy for OCD
[2]. The guidelines recommend either individual or
group-based ERP, and there is randomised controlled
trial evidence that group ERP is effective [5] and that in-
dividually delivered cognitive behavioural therapy for
OCD is not more effective than when delivered in a
group [6].
Despite the success of ERP, there are substantial limi-

tations. Only about half of people with OCD meet recov-
ery criteria after a course of ERP [7]. Primarily, this
seems to be because many people find ERP too challen-
ging; by definition, the therapy involves intentionally and
regularly exposing oneself to anxiety-provoking situa-
tions and disengaging from efforts to eliminate anxiety.
Twenty-five percent of people drop out of therapy early
[8]. Moreover, people with OCD show poor distress tol-
erance [9] and are therefore particularly likely to find it
difficult to engage in exposure-based therapies. Even
among those who do complete a course of ERP, many do
not fully engage with the regular between-session expos-
ure and response prevention tasks [10], with lower rates
of task engagement being associated with poorer therapy
outcomes [10]. Therefore, there is a real need to find
ways of making ERP more acceptable to patients in
order to reduce drop-out rates and increase engagement
with exposure tasks. Increasing patient engagement in
this way will hopefully lead to a greater number of
patients meeting recovery criteria upon completion of
an ERP course of treatment.
Mindfulness is a state of awareness characterised by

non-judgemental, accepting attention towards current
experiences, such as thoughts, feelings and bodily sensa-
tions. Training in mindfulness has been incorporated
into mindfulness-based interventions (MBIs) in recent
years [11,12]. There is increasing evidence that MBIs
have positive consequences for psychological [13,14] and
physical [15] health, in a broad range of mental health
[16-18] and nonclinical [19,20] populations.
Despite this wealth of literature, there is a paucity

of research of MBIs for OCD [21]. However, a
mindfulness-based approach might be expected to
enhance engagement with ERP for three reasons. First,
exposure during ERP elicits intrusive thoughts that the
person would typically attempt to eliminate by engaging
in compulsive behaviours. It has long been established
that intrusive thoughts are common throughout the gen-
eral population and are not usually problematic [22].
Mindfulness-based interventions teach people to allow
such thoughts into awareness without attempting to

suppress them and to attend to them non-judgementally
[12]. Therefore, a mindfulness-based approach to ERP
would be expected to enable people to be better able to
accept the intrusive thoughts elicited following exposure
to triggering situations and to remain engaged in the ERP
task despite these thoughts. Second, it is also well estab-
lished that people with OCD show a heightened intoler-
ance of anxiety [9]. Just as with thoughts, MBIs teach
people to notice and accept unpleasant physical sensations
and anxiety and to disengage from attempts to avoid or
eliminate them [12]. It would be expected, therefore, that
a mindfulness-based approach would help people to
attend to and accept the physical sensations of anxiety that
come about during ERP tasks and to, nevertheless, remain
engaged with the tasks. Third, MBIs encourage people to
notice the range of behavioural choices they can make in
response to an event, rather than reacting to such events
automatically [12]. A mindfulness-based approach to ERP
should, therefore, support people to better recognise their
urges to engage in compulsive behaviours and to make
the choice to resist these urges during ERP tasks.
Mindfulness-based interventions are usually offered in
groups, and ERP can be offered either individually or in
groups [2]; thus, a group approach to integrating MBI
with ERP is warranted.
A group of six people, all with lived experience of

OCD who had experience of ERP and mindfulness-
based approaches, were consulted when developing
this protocol. The group advised that an integrated
mindfulness-based ERP group would be more likely to
improve symptom outcomes and to enhance engage-
ment in comparison to either type of intervention (that
is, MBI or ERP) on its own. In light of this advice and
the background literature outlined above, we expect that
a mindfulness-based approach to group ERP would be
more effective and have lower rates of drop-out than
group ERP on its own.
Given the lack of research in this area to date [21], this

is a protocol for a pilot randomised controlled trial
(RCT). The research question for the definitive trial is as
follows: ‘Is group mindfulness-based ERP more effective
at reducing OCD symptom severity and better at enhan-
cing therapy engagement than standard group ERP for
people diagnosed with OCD?’ The primary aim of this
pilot study is to estimate the size and direction of the
treatment effect, and the corresponding 95% confidence
interval, by comparing mindfulness-based ERP (MB-ERP)
groups to standard exposure and response prevention
(ERP) groups on the primary outcome measures of
OCD symptom severity and therapy engagement. If
the magnitude of these effects are deemed clinically
relevant, then the estimate will be used in a power
calculation for the definitive trial. Secondary aims of
the definitive study will be to test effects on other
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important outcome (depression and wellbeing) and
process (mindfulness and obsessive-compulsive beliefs)
measures and so these measures are included in the pilot
study to assess their feasibility. In addition, the pilot
study will gather information on rates of recruitment and
will record rates of attrition from the study. A semi-
structured interview with participants will also be
conducted to ascertain experiences of change and attri-
butions for change from participants’ perspectives. Infor-
mation from these interviews will inform the development
of future research in this area.

Methods/Design
Design and sample size
This is a pilot study for a single blind, prospective RCT
using an intention-to-treat comparison of two treatment
groups (MB-ERP and ERP). Measures will be taken at
baseline (Time 1), post-therapy (Time 2) and at 6 months
post-therapy (Time 3). A power calculation to determine
sample size is not appropriate for this pilot study
[23,24], as there is no intention to identify a statistically
significant difference between the two treatment groups.
This study follows recommendations for pilot RCTs [25]
and aims to have at least 12 participants per treatment
arm who provide full data. We aim to recruit 40 people
with OCD to allow up to 40% attrition from the study,
which is a conservative estimate of what might be ex-
pected to occur in ERP [8].
This study has received full ethical approval through

the South East Coast (Surrey) arm of the National
Research Ethics System in the UK (Research Ethics
Committee reference: 13/LO/1768).

Participants
Participants will be 40 adults referred to a mental health
trust in the South of the England. Inclusion criteria
are that participants (1) meet DSM-IV [26] diagnostic
criteria for OCD; (2) have been stable on psychiatric
medication for at least 3 months prior to the consent
meeting; (3) have no plans for changes to psychiatric
medication during the course of the study; (4) have
not received psychological therapy in the past three
months or have any plans for psychological therapy
during the course of the study; and (5) are older than
18 18 years of age. Exclusion criteria are as follows:
those who have an identified organic cause for their
OCD symptoms, a diagnosed learning disability, or if
they meet the diagnostic criteria, based on the Mini
International Neuropsychiatric Interview (MINI version
6.0.0) [27], for a psychotic disorder, post-traumatic stress
disorder, anorexia nervosa, alcohol abuse or substance
abuse (non-alcohol). This will be ascertained through
the care team. To reflect the reality of mental health
services and the comorbidity of OCD with other

mental health conditions [2], comorbidity will not be
an exclusion criterion. People presenting with hoarding-
only compulsions will be excluded from the study, given
the recent move to classify hoarding as distinct from
OCD [1].

Measures
Diagnostic status
Mini International Neuropsychiatric Interview (MINI
version 6.0.0) [27]. DSM-IV OCD diagnostic criteria [26]
will be established at all three time points using the Mini
International Neuropsychiatric Interview. Meeting diag-
nostic criteria at baseline is an inclusion criterion for the
study.

Primary outcome measures
Yale-Brown Obsessive Compulsive Scale - Second Edition
(Y-BOCS-II) (Goodman, Rasmussen, Price & Storch:
Yale-Brown Obsessive Compulsive Scale – Second
Edition Manual, unpublished). This measure is the pri-
mary outcome measure, rather than OCD diagnostic sta-
tus, as symptom severity is a continuous variable and is,
therefore, more informative about changes to OCD
symptom severity. The Y-BOCS-II is considered the gold
standard measure of OCD symptom severity [28]. It has
excellent indices of reliability and validity, including in-
ternal consistency and test re-test reliability alpha coeffi-
cients of over 0.8, and strong correlations with clinician
measures of OCD severity [28].

Exposure and response prevention engagement En-
gagement will be measured in two ways: (1) the number
of therapy sessions attended (maximum = 10) will be
recorded, and (2) participants will be asked to record
in a daily diary the number of ERP tasks performed
each day.

Secondary outcome measures
Short Warwick-Edinburgh Mental Well-Being Scale [29].
The short version of the Warwick-Edinburgh Mental
Well-Being Scale is a 7-item measure of well-being.
Stewart-Brown and colleagues [30] reported strong in-
ternal consistency, test re-test reliability, and concurrent
validity and found that the measure is sensitive to
change in mental health populations.
Beck Depression Inventory - second edition (BDI-II)

[31]. Depression is often comorbid with OCD, with de-
pression thought to arise as the secondary condition [2].
The BDI-II is one of the most widely used measures of
depressive symptoms. Beck and colleague [31] reported
excellent internal consistency and test re-test reliability
(! >0.9 for both). Concurrent validity with the Hamilton
Psychiatric Rating Scale for Depression-Revised is also
good (r = 0.71).
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Five-Facet Mindfulness Questionnaire - Short Form
(FFMQ-SF) [32]. The FFMQ-SF is a 24-item self-report
scale assessing five mindfulness facets: observing, de-
scribing, acting with awareness, non-judgement and
non-reacting. The short form has been reported to have
adequate indices of reliability (! > .73 for each subscale)
and validity [32].
Obsessional Beliefs Questionnaire - Revised (OBQ-44)

[33]. The OBQ-44 is a 44-item self-report measure of
cognitions associated with OCD. The instrument has
three subscales: (1) Responsibility/Threat Estimation,
(2) Perfectionism/Certainty, and (3) Importance/Control
of thoughts. The scales have excellent internal consistency
(! > .89 for each subscale), and the total score on the
OBQ-44 distinguishes between people diagnosed with
OCD and non-OCD anxious controls [33].
Change Interview [34]. The Change Interview is a

semi-structured questionnaire designed to ask partici-
pants their experiences of a psychological intervention.
Specifically, it asks about changes that have occurred in
the person’s life since starting the intervention and to
what they attribute these changes. Changes can be at-
tributed to the intervention or to other factors. Finally,
participants are asked to comment on the aspects of the
intervention that helped change to occur and those as-
pects that might have hindered change from occurring.

Procedure
Figure 1 shows the flow of participants through the pilot
RCT. Patients with a diagnosis of OCD will be sought
through mental health teams in the host NHS trust. In-
formed consent will be obtained from each participant.
Potential participants will be given a copy of the study
participant information sheet and will have the oppor-
tunity to discuss the study in person with the research
assistant (RA) before signing the consent form. The
study research assistant will conduct the baseline assess-
ments of consenting participants on the above measures
within four weeks of the groups starting. After baseline
assessments have been completed, participants will be
randomly allocated to either an MB-ERP or an ERP
group by a Clinical Trials Unit using block randomisa-
tion. Ten participants will be allocated to each group so
that there will be two MB-ERP groups and two ERP
groups in total. Ten therapy sessions for each group will
be facilitated by two clinical psychologists, at least one
of whom will be an accredited Cognitive Behavioural
Therapy (CBT) therapist and an accredited mindfulness-
based cognitive therapy teacher. Sessions will be held ei-
ther in NHS premises or suitable community venues.
Post-group assessments on each of the outcome mea-
sures will be conducted by a second RA who will be
blind to group allocation.

Figure 1 CONSORT diagram. ERP, exposure and response prevention; MB-ERP, mindfulness-based exposure and response prevention; NHS,
National Health Service; OCD, obsessive compulsive disorder.
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Therapy protocol
Exposure and response prevention groups
Participants in the ERP condition will be provided with
10 sessions of group ERP, with each session lasting two
hours. The group protocol is adapted from a manual
(Van Noppen, Stekette & Pato: Group Behaviour
Therapy (GBT) Treatment Manual for Obsessive
Compulsive Disorder (OCD), unpublished). Session 1
introduces the rationale for ERP. Sessions 2 to 9 involve
participants designing ERP tasks. Rather than developing
graded hierarchies, participants will design ERP tasks that
are expected to elicit the greatest levels of anxiety they
are willing to tolerate in relation to specific OCD areas of
difficulty [35]. One or more ERP task will be conducted
during the therapy session, with encouragement and sup-
port offered by a group facilitator. During in-session ERP
tasks, ratings of anxiety will be recorded at regular inter-
vals for each participant on a whiteboard in order to
observe the rise and fall in anxiety during the task. Fol-
lowing this, each participant will be asked to identify
three ERP tasks to conduct each day between therapy
sessions and to record daily engagement in these tasks
using a diary. In addition, participants will be encouraged
to engage in unplanned ERP tasks in daily life when fa-
cing obsessional cues, that is, to take as many opportun-
ities to apply the ERP approach to OCD as possible, and
this will include both planned ERP weekly tasks and un-
planned ERP tasks when the opportunity arises [35].
Session 10 will focus on consolidating learning from the
therapy group and developing a therapy blueprint for
continuing ERP once the group has ended. Regular
supervision will be provided for the group facilitators by
an ERP expert who will also rate and provide feedback on
audio recorded therapy sessions to monitor therapy
fidelity.

Mindfulness-based exposure and response groups
The MB-ERP group will be provided with 10 sessions of
mindfulness-based behaviour therapy (ERP), each ses-
sion lasting two hours. Session 1 will introduce the ra-
tionale for ERP alongside the rationale for including
mindfulness principles and practice. Sessions 2 to 9 will
each start with a 10-minute mindfulness practice: mind-
fulness of the breath and body (session 1); mindfulness
of the breath, body, sounds and thoughts (sessions 2-3);
mindfulness of thoughts (session 4-5); and mindfulness
of body, thoughts, urges and action (sessions 6-10).
Mindfulness practice will be followed by a 20-minute
Socratic inquiry about the practices in order to draw out
learning, with a particular emphasis on the three areas
noted above: non-judgmental acceptance of (intrusive)
thoughts, non-judgmental acceptance of physical sensa-
tions (of anxiety) and a recognition that it is possible to
choose whether or not to follow behavioural urges

(to engage in compulsive behaviours). A three-minute
mindfulness breathing space practice [12] will also be
introduced from session 6 onwards for participants to
use on a daily basis to bring awareness to current experi-
ences and to facilitate engagement in ERP tasks. In
session 1, participants will be given an MP3 player with
the range of mindfulness practices for daily home prac-
tice, with practice being recorded in the daily diary. The
final 90 minutes of MB-ERP session will follow the same
ERP protocol outlined above with the addition that whilst
engaging in ERP tasks, participants will be encouraged to
bring mindfulness skills to the tasks. In particular, this
will involve an encouragement to bring mindfulness to
intrusive thoughts as they arise (allowing thoughts to
arise without suppressing them or becoming absorbed
with them), to bring mindfulness to physical sensations
of anxiety (noticing and accepting physical sensations of
anxiety with curiosity and interest) and to bring mind-
fulness to urges to engage in compulsive behaviours
(noticing compulsive urges and recognising there is a
choice available - a choice to follow the urge and a
choice to allow the urge to remain, without following it).
Session 10 will focus on consolidating learning from the
therapy and developing a therapy blueprint for continu-
ing MB-ERP after the therapy has concluded. As with the
standard ERP groups, therapy sessions will be audio re-
corded and rated by an expert to monitor and ensure
therapy fidelity. This expert will provide regular supervi-
sion to the group facilitators. Additional supervision will
be provided by an expert MBI therapist in order to en-
sure adherence to MBI principles and practice.

Data analysis
Participant characteristics will be examined at baseline
to check that the randomisation procedure has been suc-
cessful and any differences between the two treatment
groups are at a minimum. This will include a check of
between-group differences on demographic variables
(age and gender) and on all the outcome measures by
examining the descriptive statistics. The primary out-
comes will be evaluated through an intention-to-treat
analysis using linear mixed models to allow for missing
data that is assumed to be missing at random. For each
primary outcome, treatment effects will be calculated
simultaneously at both the post-therapy and the six-
month follow-up time points after adjusting for the
outcome measure at baseline and site. The models will
include treatment group (ERP or MB-ERP), time (post-
therapy or six-months follow-up) a time-treatment inter-
action and a random intercept. Corresponding standard
errors, significance levels and 95% confidence intervals
will be calculated for all treatment effects.
Data from the Change Interview will be analysed using

Thematic Analysis [36] within each condition (that is, a
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separate thematic analysis for the ERP and MB-ERP
conditions). This will elucidate participants’ subjective
experiences of change in each type of intervention and
participants’ views on mechanisms of change, which the
Change Interview specifically addresses.
For the full trial, effect sizes alongside the minimum

clinically important difference, where relevant, on the
primary outcomes (Y-BOCS-II and engagement) will be
used to conduct a sample size calculation. Recruitment
rates to the study will be presented in terms of ‘number
of participants consented to the study per research as-
sistant days - that is, how many research assistant days
are taken on average in order to consent one participant.
This will allow us to estimate the research assistant time
that will be needed for recruitment in a full trial, once
the sample size calculation is conducted. Data complete-
ness will be monitored, and the percentage of consenting
participants contributing to all data-collection points
will be reported. If completeness falls below 95%, the re-
search team will consider strategies for improving future
data collection and handling missing data. Similarly, if
once recruited, the retention rate falls below 80%, the re-
search team will explore methods to increase retention
in the full trial. Data quality will be overseen by the trial
statistician.
Between-group effect sizes and data from the Change

Interview will inform a funding application for a defini-
tive trial of MB-ERP. If effect sizes on the primary out-
come measures (Y-BOCS-II, number of therapy sessions
attended and number of between-session ERP tasks
completed) are in favour of MB-ERP in comparison to
ERP, funding for a definitive trial will be sought, which
may include modifications to the current therapy and
study design depending on findings from the quantita-
tive data analysis, review of recruitment and retention
rates, and from the Change Interview. If effect sizes
on the primary outcome measures are not in favour of
MB-ERP in comparison to ERP, the research team will
review possible reasons for this, drawing on the Change
Interview findings and this will inform the next stage in
this programme of research.

Discussion
Exposure and Response Prevention (ERP) is the most
well-established and strongly evidenced psychological
therapy for obsessive compulsive disorder (OCD). How-
ever, the approach is challenging for patients because it
involves them directly and regularly confronting their
anxiety-provoking triggers and staying with their feelings
of anxiety, rather than attempting to eliminate them by
engaging in compulsive behaviours. It is perhaps not
surprising, therefore, that many people refuse ERP as a
treatment option [37], that about a quarter of people
who do start ERP drop out [8] and that many of those

who do remain engaged in therapy sessions fail to en-
gage in the recommended regular between-session ERP
tasks, which is associated with poorer therapy outcomes
[10]. Taken together, around half of people with OCD
fail to show recovery after ERP [7].
Mindfulness-based ERP (MB-ERP) for OCD has the

potential to increase engagement with ERP and, there-
fore, could potentially improve therapy outcomes. The
therapy encourages patients to attend non-judgementally
to their intrusive thoughts, increase their acceptance of
physical sensations of anxiety, and bring greater awareness
to urges to engage in compulsive behaviours. This pilot
study directly compares MB-ERP groups to standard ERP
groups with the primary aim of generating effect sizes for
OCD symptom severity and measures of therapy engage-
ment in order to calculate the sample size needed for a de-
finitive trial. The hypothesis for the definitive trial is that,
in comparison to ERP, MB-ERP will lead to a greater re-
duction in OCD symptom severity and greater rates of
participant engagement.
Exposure and Response Prevention has remained rela-

tively unchanged since its development almost 50 years
ago and yet it remains the most effective therapy for
OCD [2]. Mindfulness-based ERP has the potential to
enhance the effectiveness of ERP through improving par-
ticipant engagement in therapy sessions and in therapy
tasks. This pilot study is the first step in evaluating this
possibility and the next steps will be determined by the
outcomes of this study.

Trial status
At the time of manuscript submission, recruitment for
this study was ongoing.
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A B S T R A C T

Background: Only about half of people with obsessive compulsive disorder (OCD) show clinically signi!cant
improvement following the recommended therapy, exposure and response prevention (ERP), partly due to poor
therapy acceptability. A mindfulness-based approach to ERP (MB-ERP) has the potential to improve accept-
ability and outcomes.
Methods: This was an internal pilot randomised controlled trial (RCT) of group MB-ERP compared to group ERP.
37 participants meeting DSM-IV OCD criteria were randomly allocated to MB-ERP or ERP.
Results: Both groups improved in OCD symptom severity. However, MB-ERP did not lead to clinically important
improvements in OCD symptom severity at post-intervention compared to ERP – the minimum clinically im-
portant di"erence was not contained in the 95% con!dence intervals. There were negligible between-group
di"erences in engagement and MB-ERP did not appear to have broader bene!ts compared to ERP on depression,
wellbeing or OCD-related beliefs. Conversely, MB-ERP led to medium/medium-large improvements in mind-
fulness compared to ERP.
Conclusions: MB-ERP is unlikely to lead to clinically meaningful improvements in OCD symptom severity
compared to ERP alone. We underline the importance of adhering to treatment guidelines recommending ERP
for OCD. Insu#cient attention may have been given to mindfulness practice/discussion in MB-ERP and further
research is recommended to explore this possibility.

1. Introduction

Obsessive compulsive disorder (OCD) is characterised by persistent
intrusive thoughts that cause signi!cant anxiety and repetitive beha-
viours aimed at neutralising anxiety or preventing a dreaded event
(American Psychiatric Association, 2013). OCD has a lifetime pre-
valence of 0.7–2.5 percent (Crino, Slade, & Andrews, 2005) and is as-
sociated with poor quality of life (Macy et al., 2013).

Practice guidelines recommend exposure and response prevention
(ERP), delivered with or without cognitive therapy, as the psycholo-
gical therapy for OCD (American Psychiatric Association, 2007;
National Institute of Health and Care Excellence [NICE], 2005). Whilst
ERP is e"ective for OCD, around 50% of people do not recover after
therapy (Öst, Havnen, Hansen, & Kvale, 2015).

Exposure-based therapies are theorised to work through habituation
to the obsession (Ponniah, Magiati, & Hollon, 2013) and/or through

inhibitory learning, i.e. strengthening competing non-fear memories
about the feared object/event (Craske, Treanor, Conway, Zbozinek, &
Vervliet, 2014). Frequent, repeated exposure tasks are required for both
these processes to occur, with inhibitory learning theory emphasising
the context-speci!c nature of new learning (Craske et al., 2014). Re-
covery is therefore unlikely in the absence of frequent, repeated ERP
tasks performed in various contexts. By de!nition ERP is anxiety-pro-
voking and yet, people with OCD can be particularly intolerant of an-
xiety (Cougle, Timpano, Fitch, & Hawkins, 2011; Olatunji, Deacon, &
Abramowitz, 2009). It has been suggested that poor engagement with
ERP might explain disappointing recovery rates. Indeed, a naturalistic
study found that 25% of adults with OCD refused CBT despite profes-
sional recommendation (Mancebo, Eisen, Sibrava, Dyck, & Rasmussen,
2011) whilst Öst et al., Öst et al. (2015) reported a 19.1% dropout rate
for ERP. Even when people complete a course of ERP, task engagement
may be insu#cient to achieve recovery. For example, Simpson et al.
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(2011) found that adherence to between-session ERP tasks signi!cantly
predicted treatment outcome and that adherence had to be high
(75–90% of all ERP task assignments) to achieve a clinically signi!cant
change in OCD symptoms.

Enhancing the acceptability of ERP might increase engagement and
thereby improve outcomes. Mindfulness can be de!ned as “paying at-
tention in a particular way: on purpose, in the present moment, and
nonjudgmentally” (Kabat-Zinn, 1994) (p. 4). It can be cultivated
through mindfulness practice to increase non-judgemental awareness
and skills in responding to thoughts and feelings (Bishop, 2004).
Mindfulness-based interventions (MBIs) have demonstrated positive
outcomes for clinical populations with a broad range of mental health
di"culties (Khoury et al., 2013; Kuyken et al., 2016; Strauss, Cavanagh,
Oliver, & Pettman, 2014). Preliminary evidence suggests that MBIs
could also bene!t OCD (Hale, Strauss, & Taylor, 2013; Key, Rowa,
Bieling, McCabe, & Pawluk, 2017). Metacognitive Therapy is an ap-
proach with some theoretical and therapeutic similarities to MBIs
(Wells, 1997). In the treatment of OCD, metacognitive beliefs about
intrusive thoughts are identi!ed and reappraised and what is termed
‘detached mindfulness’ exercises are practiced. This involves noticing
intrusive thoughts and allowing them to naturally pass without enga-
ging with them. Preliminary research on Metacognitive Therapy for
OCD suggests it can lead to clinically important changes in symptom
severity (Fisher & Wells, 2008). Whilst MBIs and related approaches has
potential in the treatment of OCD there is a risk that the bene!ts of ERP
are lost in these novel approaches. Given the strength of evidence for
ERP (Öst et al., 2015), we suggest combining an MBI with ERP has the
greatest potential to provide bene!t.

The present study proposes that a mindfulness-based approach to
ERP (MB-ERP) could enhance engagement in ERP and improve out-
comes for three reasons. First, through mindfulness practice and dis-
cussion, MBIs invite and support people to allow thoughts into aware-
ness with acceptance, and without judging or attempting to suppress
them (Segal, Williams, & Teasdale, 2013). Whilst traditional ERP in-
volves exposure to intrusive thoughts as a core part of the therapy,
strategies to facilitate exposure to intrusive thoughts are not well es-
tablished and may in part explain poor rates of ERP task engagement.
We suggest that guided mindfulness practice could enable people to
fully exposure to intrusive thoughts. In-the-moment verbal guidance is
given during mindfulness practice in session and between-session
mindfulness practice is supported through the use of audio recordings.
The verbal guidance encourages noticing and sitting with di"cult
thoughts as they arise with curiosity and acceptance. Therefore MB-ERP
could enable people to expose to and accept intrusive thoughts and to
remain engaged in ERP tasks despite such thoughts. Second, people
with OCD have a heightened intolerance of anxiety (Cougle et al.,
2011). This is particularly problematic for ERP which by de!nition is an
anxiety-provoking intervention. Whilst traditional ERP encourages
people to stay with feelings of anxiety during tasks as a core part of the
intervention, strategies that enable people to do this are not well un-
derstood and may well explain poor rates of engagement with ERP
tasks. We suggest that a mindfulness-based approach could provide a
means to cultivate the ability to sit with high levels of anxious arousal.
Guided mindfulness practice invites people to carefully observe and
accept unpleasant physical sensations of anxiety with a sense of kind-
ness and curiosity, and in-the-moment verbal guidance may be parti-
cularly important when cultivating this ability in the face of present-
moment anxiety (Segal et al., 2013). Therefore, MB-ERP could provide
a means through which people are better able to attend to and accept
these sensations during ERP tasks and nevertheless, sustain task en-
gagement. Third, MBIs encourage people to be aware of behavioural
choices available in response to an event, rather than reacting auto-
matically (Segal et al., 2013).Guidance o#ered during mindfulness
practice draws attention to in-the-moment behavioural choices that
may otherwise go unnoticed. We suggest that this may help to cultivate
the ability to notice and choose how best to respond to compulsive

urges rather than reacting to them automatically. MB-ERP could
therefore help people to consciously choose to resist urges to engage in
compulsions during ERP tasks.

In line with MRC guidance in the UK on the sequential phases of
development of RCTs for complex interventions (Medical Research
Council, 1998) and from the National Institute for Health Research in
the UK (National Institute for Health Research, 2017), this study was an
internal pilot RCT conducted in anticipation of a de!nitive trial that
examines whether group MB-ERP is more e#ective at reducing OCD
symptom severity and better at enhancing therapy engagement than
standard group ERP for people with OCD. An internal pilot RCT is a
smaller version of a fully powered de!nitive trial that is run prior to the
de!nitive trial to check trial procedures are running smoothly and to
estimate the sample size required for the de!nitive trial, and indeed to
determine if a de!nitive trial is warranted (National Institute for Health
Research, 2017). The primary aim of this internal pilot study was to
estimate the size and direction of the potential treatment e#ect, and the
corresponding 95% con!dence interval, by comparing MB-ERP groups
to standard ERP groups on the primary outcome measures of OCD
symptom severity and therapy engagement. Measures of other outcome
(depression and wellbeing) and process (mindfulness and obsessive-
compulsive beliefs) were included.

A de!nitive trial of the same study design was planned if the di-
rection of potential treatment e#ect was in favour of MB-ERP over ERP.
Hypotheses for the de!nitive trial would be that MB-ERP in comparison
to ERP would lead to greater improvements in OCD symptom severity
at post-intervention (primary hypothesis), and that this would be
mediated by greater engagement with ERP tasks. Greater improvements
in depression symptom severity and wellbeing (secondary hypotheses)
and greater improvements in mindfulness and obsessive-compulsive
beliefs (process hypotheses) for MB-ERP in comparison to ERP would
also be hypothesised.

2. Material method

2.1. Design and sample size

This is an internal pilot for a pragmatic single centre, assessor-blind,
superiority RCT, with two parallel-groups and 1:1 allocation to either
MB-ERP or ERP alone. The trial was registered prior to recruitment
commencing (ISRCTN52684820. Registered on 30 January 2014) and
the therapy protocol was published prior to recruitment ending ([au-
thor names removed to preserve anonymity]). This study received
ethical approval through the South East Coast (Surrey) arm of the
National Research Ethics System in the UK (reference: 13/LO/1768).
Recruitment occurred between March 2014 and January 2015.

2.2. Participants

Inclusion criteria were that participants: (1) met DSM-IV (American
Psychiatric Association, 2013) diagnostic criteria for OCD based on the
Mini International Neuropsychiatric Interview [MINI 6.0.0] (Sheehan
et al., 2010); (2) were stable on psychiatric medication for at least 3
months prior to consent; (3) had no plans for changing psychiatric
medication during the study; (4) had not received psychological
therapy in the past three months and had no plans for commencing
therapy during the study; and (5) were 18 years or older. It should be
noted that the DSM-IV version of the MINI (6.0.0) was used as the DSM-
5 version (MINI 7.0.0) was not available at the time of recruitment.

People were excluded if they had an identi!ed organic cause for
their OCD symptoms, a diagnosed learning disability, or met DSM-IV
diagnostic criteria for a psychotic disorder, post-traumatic stress dis-
order (PTSD), anorexia nervosa, alcohol abuse or substance abuse based
on MINI 6.0.0 interview (Sheehan et al., 2010). Psychosis, anorexia and
PTSD were exclusion criteria because of concerns that mindfulness
practice can heighten distress or exacerbate symptoms in the face of
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psychotic experiences, bodily sensations and cognitions associated with
anorexia and in the face of intrusive traumatic memories. Research
exploring the safety of MBIs in these populations is limited and as such
they were added as exclusion criteria. People with hoarding-only
compulsions were excluded as this is no longer considered a subtype of
OCD (American Psychiatric Association, 2013).

2.3. Procedure

Recruitment occurred in two sites within an NHS Mental Health
Trust in the South of the England. The research assistant completed
baseline assessments within four weeks of the therapy groups starting.
Following the baseline assessment, participants were randomly allo-
cated to an MB-ERP or an ERP group. Measures were taken at baseline
(Time 1), post-therapy (Time 2) and at 6-months post-therapy (Time 3).

2.4. Interventions

Further details of the intervention protocols are in the published
protocol ([author names removed to preserve anonymity]). To mini-
mise therapist e!ects all therapy sessions (MB-ERP and ERP) were fa-
cilitated by the same two clinical psychologists, one of whom was an
accredited Cognitive Behavioural Therapy (CBT) therapist and accre-
dited MBCT teacher. Supervision was provided for both group facil-
itators by an expert in ERP. Mindfulness supervision was provided by an
accredited MBCT supervisor

2.4.1. ERP groups
The ERP group consisted of 10 two-hour sessions based on treat-

ment recommendations derived from inhibitory learning theory
(Abramowitz & Arch, 2014; Arch & Abramowitz, 2015). Session 1 in-
troduced the rationale for ERP. Sessions 2–9 involved participants de-
signing in-vivo and between-session ERP tasks. Participants were
strongly encouraged to engage in their planned ERP tasks at least daily
between group sessions and to use their ERP daily diaries to monitor
engagement with tasks. Participants were also encouraged to conduct
unplanned ERP tasks in daily life when facing obsessional cues. Session
10 focused on consolidating learning. If a participant missed a session
they were contacted by phone by one of the group facilitators im-
mediately after the session to explore reasons for missing the session
and to identify and plan daily ERP tasks.

2.4.2. MB-ERP groups
The MB-ERP group consisted of 10 two-hour sessions. Session 1

introduced the rationale for ERP alongside the rationale for including
mindfulness. Sessions 2–9 each began with a 10-min guided mind-
fulness practice: mindfulness of the breath and body (session 1);
mindfulness of the breath, body, sounds and (intrusive) thoughts (ses-
sions 2–3); mindfulness of (intrusive) thoughts (session 4–5); and
mindfulness of body, (intrusive) thoughts, urges and action (sessions
6–10). Verbal guidance for the mindfulness practice was developed
particularly for this study by an expert in MBIs and OCD, focusing on
the three mechanisms outlined earlier: (1) mindfulness of intrusive
thoughts, (2) mindfulness of body sensations of anxiety, and (3)
mindfulness of compulsive urges. The guidance di!ered to that found in
MBCT and other related approaches. The verbal guidance explicitly
invited people to notice intrusive thoughts, bodily sensations associated
with intrusive thoughts/anxiety and compulsive urges and to bring a
sense of acceptance to these experiences. Mindfulness practices were
followed by a 20-min Socratic inquiry. A three-minute mindfulness
breathing space practice (Segal, Williams, & Teasdale, 2002) was also
introduced from session 6 onwards. The "nal 90min of MB-ERP session
followed the same ERP protocol outlined above. During ERP tasks,
participants were encouraged to bring mindfulness to the tasks. Session
10 focused on consolidating learning from the therapy. If a participant
missed a session they were contacted by phone by one of the group

facilitators immediately after the session to explore reasons for missing
the session, to identify and plan daily ERP tasks and to support con-
tinued home mindfulness practice.

2.5. Outcome measures

2.5.1. Therapy !delity
Therapy sessions were audio recorded and three randomly selected

sessions from each group in each site were rated for "delity to the re-
levant protocol (MB-ERP or ERP) by an OCD expert. Each element of
the therapy protocol was scored on a 0–2 scale (0= element not pre-
sent; 1= element partially present; 2= element fully present) and total
percentage "delity calculated.

2.5.2. Diagnostic status
The Mini International Neuropsychiatric Interview (MINI version 6.0.0)

(Sheehan et al., 2010). DSM-IV OCD diagnosis was established at all
time points using the OCD section of the MINI 6.0.0. At baseline, in
order to determine possible reasons for exclusion, the MINI 6.0.0 was
also administered for psychotic disorder, post-traumatic stress disorder,
anorexia nervosa, alcohol abuse or substance abuse.

2.5.3. Primary outcome measures
Yale-Brown Obsessive Compulsive Scale – Second Edition (YBOCS-II)

(Goodman, Rasmussen, Price, & Storch, 2006). The YBOCS-II is a
measure of OCD symptom severity and has excellent indices of relia-
bility and validity (Storch et al., 2010). The overall score for YBOCS-II
varies between 0 and 50 with ten items, each rated on a 0–5 scale, with
higher scores indicating greater OCD symptom severity. A minimum
clinically important di!erence (MCID) of 5 would represent an average
di!erence of 0.5 per item. This was determined through consultation
with the Lived Experience Advisory Panel (LEAP) for the study who
provided consultation during the development and implementation of
the trial. The LEAP suggested that an average improvement of half a
point per item on the YBOCS-II would constitute a meaningful level of
improvement.

ERP engagement. Engagement was measured as: (1) the number of
therapy sessions attended (0–10), and (2) the number of ERP tasks
performed between sessions. Participants were given daily diaries to
record ERP home tasks.

2.5.4. Secondary outcome measures
Short Warwick-Edinburgh Mental Well-Being Scale (Stewart-Brown

et al., 2009). This is a 7-item measure of well-being with items rated on
a 5-point scale (items rated 1–5). A higher score indicates greater
wellbeing. Stewart-Brown et al. (2011) reported strong internal con-
sistency, test re-test reliability, and concurrent validity and found that
the measure is sensitive to change in mental health populations.

Beck Depression Inventory – second edition (BDI-II) (Beck, Steer, &
Brown, 1996). The BDI-II is a 21-item measure of depressive symptom
severity with items rated on a 4-point (0–3) scale. Higher scores in-
dicate greater depressive symptom severity. It has excellent internal
consistency and test re-test reliability (! > 0.9 for both). Concurrent
validity with the Hamilton Psychiatric Rating Scale for Depression-
Revised is good (r= 0.71).

Five-Facet Mindfulness Questionnaire – Short Form (FFMQ-SF) (Baer,
Smith, Hopkins, Krietemeyer, & Toney, 2006; Bohlmeijer, ten Klooster,
Fledderus, Veehof, & Baer, 2011). The FFMQ-SF is a 24-item self-report
scale assessing "ve mindfulness factors: observing, describing, acting
with awareness, non-judgement and non-reacting. Items are rated on a
5-point (1–5) scale and higher subscale/scale totals indicate greater
levels of mindfulness. The short form has adequate indices of reliability
(! > .73 for each subscale) and validity (Bohlmeijer et al., 2011).

Obsessional Beliefs Questionnaire ! Revised (OBQ-44) (Obsessive
Compulsive Cognitions Working Group, 2005). The OBQ-44 is a 44-
item self-report measure of OCD-related cognitions with items rated on
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a 7-point (1–7 scale). Higher scores indicate greater endorsement of
problematic OCD-related cognitions. The instrument has three sub-
scales: (1) Responsibility/Threat Estimation, (2) Perfectionism/Cer-
tainty, and (3) Importance/Control of thoughts. The scales have ex-
cellent internal consistency (! > .89 for each subscale), and the total
score on the OBQ-44 distinguishes between people diagnosed with OCD
and non-OCD anxious controls (OCCWG, 2005).

2.5.5. Attrition
Attrition was de!ned as the number of participants dropping out of

the study for each study arm and at each time point.

2.6. Stop/go criteria

In order to proceed to a de!nitive trial, the between-group post-
intervention di"erence on the YBOCS-II would need to be greater than
0 in favour of MB-ERP and the 95% CI for this e"ect would need to
include the minimum clinically important di"erence (MCID) of 5
points.

2.7. Sample size

The sample size for this study was based on the recommended
minimum of 12 completer participants per arm for a pilot RCT (Julious,
2005). We aimed to recruit approximately 20 people per arm to con-
servatively allow for up to 40% attrition.

2.8. Randomisation and blinding

To conceal allocation from the research team, an online randomi-
sation system was set up by the independent Clinical Trials Unit (CTU)
using 1:1 allocation to either an ERP group or a MB-ERP group using
blocks of size two. The CTU were blind to participant details. A research
assistant enrolled participants and assigned them to interventions
through the CTU online system. The !rst and second set of groups took
place in the two sites seven months apart. Post-therapy and six-month
follow-up assessments were completed by a research assistant blind to
treatment allocation. Breaches to research assistant blinding were ad-
dressed by recruiting another blinded research assistant to conduct the
assessment. All participants were blind to study hypotheses.

2.9. Data & safety monitoring

During the study three Trial Steering Committee meetings were held
to discuss the study’s progress and report any adverse events. Data
quality assurance was overseen by the trial statistician who co-ordi-
nated a data checking process where 16% of the study data was re-
entered by a research assistant external to the study and then checked
for inconsistencies.

2.10. Data analysis

In line with the advice and guidance in the literature for evaluating
pilot RCTs we did not carry out any hypothesis tests because the study
was not intended or powered to detect statistically signi!cant e"ects
(Leon, Davis, & Kraemer, 2011). In pilot trials the guidance is only to
report descriptive statistics (Lee, Whitehead, Jacques, & Julious, 2014).
We report descriptive statistics for all participant characteristics and
clinical outcomes in the form of counts, proportions, means, standard
deviations and ranges as appropriate. Analysis was carried out on an
intention-to-treat principle so all participant data was analysed ac-
cording to their randomisation allocation. We were also interested in
estimating treatment e"ects to look for an indication of potential su-
periority of the MB-ERP over ERP treatment on the primary outcome.
Treatment e"ects were calculated at both post-therapy and the six-
month follow-up time points separately using Linear Regression with

the clinical measure as the outcome. Treatment group (ERP or MB-ERP)
was entered into the regression as a factor and baseline clinical mea-
sures were entered as covariates. Corresponding 95% con!dence in-
tervals were calculated for all treatment e"ects. As the analysis was
exploratory, no corrections were made for missing data in the analysis.
Cohen’s d was calculated from the unstandardized estimate of the be-
tween group di"erence divided by the pooled baseline standard de-
viation.

3. Results

3.1. Participant and study characteristics

The consort diagram (Fig. 1) shows the trial pro!le. In total, 37
participants were randomised to an MB-ERP (n=19) or ERP (n=18)
group. One person was screened out due to meeting exclusion criteria.
Participant characteristics are shown in Table 1. All baseline participant
characteristics were similar between groups.

Study retention was good at post-therapy: 86% of participants were
followed up post-therapy and drop-outs totalled 1 (5.6%) participant in
the ERP group and 4 (21%) in the MB-ERP group. The 6-months follow-
up rate of 65% was below target; 6 (33%) participants dropped out
from the ERP group and 7 (37%) from MB-ERP.

Data completeness for participants retained in the study was 97% at
post-therapy and 87% at follow-up. The lower level of data complete-
ness at follow-up was due to 3 (13%) participants providing incomplete
scores on parts of the OBQ. On the primary outcome, data was only
missing due to non-collection for 1 (4%) participant at follow-up.

Homework data collection was poor with 72% and 55% of weekly
ERP homework diaries missing in the ERP and MB-ERP groups, re-
spectively. In addition, 63% of the mindfulness diaries were missing in
the MB-ERP group.

3.2. Main outcomes

3.2.1. OCD symptom severity
Table 2 shows the distribution of clinical outcomes by study arm by

time point. At baseline, the distribution of YBOCS-II was similar in the
two study arms with a mean of 29.1 (SD 6; range 19–40) in the MB-ERP
group and 29.8 (SD 7.6; range 13–46) in the ERP group. Any between-
group di"erences for all clinical outcomes were negligible at baseline.

The post-therapy distributions of the YBOCS-II indicated mean pre-

Referred (n=63)

MB-ERP

Completed T1 assessment (n=15)

Unable to contact for T1 (n=4) 

Allocated to MB-ERP (n=19)

ERP

Completed T1 assessment (n=17)

Unable to contact for T1 (n=1) 

Allocated to ERP (n=18)

Allocation

Post-intervention Assessment (T1)

Randomized (n=37)

Enrollment

MB-ERP

Completed T2 assessment (n=12)

Unable to contact for T2 (n=7) 

ERP

Completed T2 assessment (n=12)

Unable to contact for T2 (n=6) 

6-Month Follow-up (T2)

Assessed (n=38)

Excluded for not meeting 
eligibility criteria (n=1)

Fig. 1. CONSORT Diagram showing participant #ow through the study.
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post therapy change in both study arms of 6.1 points in the MB-ERP arm
and 9.1 points in ERP which increased from pre-therapy to six-month
follow-up:10.8 points in the MB-ERP arm and 11.3 points in the ERP
arm.

Table 3 shows estimated e!ect sizes for each clinical outcome by
time point. At post-intervention, the between-group di!erence was 2.4
YBOCS-II points (95% CI !3.8 to 8.6) with a corresponding Cohen’s d
of 0.36 (95% CI !0.37,1.08) in favour of ERP. At 6-months follow-up
the between-group di!erence was 0.3 YBOCS-II points in favour of MB-
ERP (95% CI !11.4 to 10.8), Cohen’s d=!0.04 (95% CI !0.9,0.8),
suggesting negligible between-group di!erences. The 95% con"dence
interval at post-intervention excludes the minimum clinically im-
portance di!erence (MCID) of a "ve point between-group di!erence on
the YBOCS-II.

3.2.2. Engagement
A mean of 6.5 sessions (SD 3.4; range 0–10) out of 10 were attended

with little di!erence between the two groups: MB-ERP had a mean
session attendance of 6.6 (SD 3.4; range 1–10) and ERP had 6.4 (SD 3.4;
range 0–10). The average number of ERP tasks per week was 20 in the
ERP group and 16 in the MB-ERP group. On average "ve formal
mindfulness practices were reported each week by participants in the
MB-ERP arm.

3.2.3. Therapy !delity
Therapist "delity to the ERP and MB-ERP protocols were high at

90% and 93% respectively.

3.2.4. Secondary outcomes
Following treatment, participants in the MB-ERP condition showed

greater levels of mindfulness on all subscales of the FFMQ compared to
ERP. Between-group di!erences on FFMQ total was 6.0 points at post-
intervention (95% CI !1.4,13.4), a medium e!ect (Cohen’s d=0.53)
and 7.9 points at 6-months follow-up (95% CI !1.6, 17.4), a large ef-
fect (Cohen’s d=0.70). As shown in Table 3, summary estimates of the
other secondary outcomes of wellbeing (SWEMWS) depression (BDI-II)
and OCD-related beliefs (OBQ-44) showed negligible, small or medium
between-group e!ect sizes that were mostly but not all in favour of the

Table 1
Descriptive summary of participant characteristics.

MB-ERP N=19 ERP N=18

Gender
Female 15 79% 9 50%
Male 4 21% 9 50%

Age median years (range) 33 (21–49) 27 (18–51)
Ethnicity
White British 18 95% 18 100%
Black & Minority Ethnic 1 5% 0 0%

Site
Site 1 10 53% 9 50%
Site 2 9 47% 9 50%

Employment Status
Employed 12 63% 10 56%
Unemployed 4 21% 6 33%
Other 3 16% 2 11%

Education Level
Left school before 16 4 21% 0 0%
Left school at 16 5 26% 3 17%
Left school at 17/18 1 5% 0 0%
Completing/completed College 4 21% 6 33%
Completing/completed University 5 26% 9 50%

Marriage Status
single 12 63% 11 61%
married/civil partnership 4 21% 3 17%
cohabiting 3 16% 3 17%
separated/divorced 0 0% 1 6%

Values are numbers (percentages) unless otherwise indicated.

Table 2
Descriptive statistics of clinical outcomes by study arm and time point.

Study Arm

Measure MB-ERP ERP

N Mean (SD) N Mean (SD)

Baseline YBOCS II 19 29.11 (6.02) 18 29.83 (7.59)
T1 15 22.93 (8.15) 17 21.12 (9.78)
T2 11 17.27

(13.57)
12 18.17 (11.82)

Baseline SWEMWBS 19 17.84 (3.98) 18 18.89 (4.70)
T1 15 19.33 (5.42) 17 20.29 (4.24)
T2 11 22.00 (5.81) 12 21.50 (5.37)

Baseline BDI-II 19 25.68
(10.04)

18 25.39 (14.46)

T1 15 22.40
(14.81)

17 16.82 (12.26)

T2 12 17.08
(12.56)

11 17.18 (14.70)

FFMQ-SF
Baseline TOTAL 19 63.05 (9.97) 18 63.1 (12.77)
T1 15 74.73

(10.55)
17 69.82 (12.87)

T2 11 79.00
(11.61)

12 72.75 (15.90)

Baseline Observing 19 12.47 (3.04) 18 11.39 (4.33)
T1 15 13.07 (3.24) 17 10.59 (4.98)
T2 12 14.00 (3.16) 12 12.67 (4.92)

Baseline Describing 19 15.21 (3.36) 18 14.83 (4.45)
T1 15 16.20 (3.41) 17 16.18 (4.32)
T2 12 17.00 (2.63) 12 17.17 (4.76)

Baseline Acting with Awareness 19 12.74 (4.29) 18 14.44 (4.55)
T1 15 15.33 (3.90) 17 15.94 (4.66)
T2 12 15.92 (3.68) 12 15.75 (5.10)

Baseline Non-judging 19 11.00 (2.49) 18 12.67 (3.43)
T1 15 15.53 (3.74) 17 14.29 (3.95)
T2 11 15.64 (5.03) 12 13.92 (4.62)

Baseline Non-reacting 19 11.63 (2.45) 18 10.28 (3.23)
T1 15 14.60 (4.12) 17 12.82 (3.56)
T2 12 15.67 (4.60) 12 13.25 (4.41)

OBQ-44
Baseline Total 19 201.58

(35.35)
18 201.39

(48.85)
T1 14 174.39

(53.01)
16 157.16

(48.18)
T2 9 166.44

(59.25)
12 159.83

(38.97)

Baseline Responsibility/Threat
estimation

19 78.32
(21.20)

18 77.94 (19.39)

T1 15 68.43
(23.50)

16 63.75 (21.21)

T2 10 66.90
(24.94)

12 63.25 (23.35)

Baseline Perfectionism/Certainty 19 82.63
(16.16)

18 72.78 (25.08)

T1 15 72.93
(21.01)

16 55.03 (23.85)

T2 11 69.36
(22.73)

12 62.17 (20.67)

Baseline Importance/Control of
thoughts

19 40.63
(13.36)

18 50.67 (16.13)

T1 15 36.20
(16.41)

16 38.38 (14.52)

(continued on next page)
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ERP group compared to MB-ERP.

3.2.5. Adverse events and serious adverse events
No adverse events were reported.

4. Discussion

This was an internal pilot RCT of MB-ERP compared to standard
ERP groups not intended and underpowered to detect statistically sig-
ni!cant e"ects. However, the 95% con!dence intervals for between-
group di"erence in improvements in OCD symptom severity at post-
intervention did not include the minimum clinically important di"er-
ence (MCID) on OCD symptom severity. This means that a de!nitive

trial of the same design would be very unlikely to !nd that MB-ERP
leads to clinically important improvements in OCD symptom severity in
comparison to ERP alone. In addition, there were negligible between-
group di"erences on measures of therapy engagement (session atten-
dance and homework task completion).

The study also failed to support the suggestion that the MB-ERP
protocol has potential to lead to greater improvements in OCD-related
beliefs, depression or wellbeing than ERP alone either at post-therapy
or at six-months follow-up. Although the study was underpowered to
detect statistically signi!cant di"erences, it is notable that almost all
post-intervention and follow-up scores on the measures of depression,
wellbeing and OCD-related beliefs were numerically in favour of ERP in
comparison to MB-ERP. Given that the strongest evidence for MBIs in
the context of mental health is in the treatment of depression (Kuyken
et al., 2016; Strauss et al., 2014) this may seem somewhat surprising.
However, MBIs may not be more e"ective in the treatment of depres-
sion when compared to alternative psychological interventions with
equivalent therapist contact time (Farb et al., 2018) and therefore the
!ndings in the current study are perhaps not so surprising. However,
there was evidence that MB-ERP has the potential to improve mind-
fulness in comparison to ERP as between-group di"erences were in
favour in MB-ERP at both post-therapy and follow-up, with medium to
large e"ect sizes.

4.1. Findings in context

This study was based on the theoretical reasons proposed for why
cultivating mindfulness might bene!t outcomes for ERP for OCD
(Strauss, Luke, Hayward, & Jones, 2015). First, MB-ERP with its tea-
cher-led experiential mindfulness practice was expected to enable

Table 2 (continued)

Study Arm

Measure MB-ERP ERP

N Mean (SD) N Mean (SD)

T2 12 38.50
(22.81)

12 34.42 (12.66)

Note: Exposure Response Prevention (ERP), Mindfulness Based !Exposure
Response Prevention MB-ERP; Yale-Brown Obsessive Compulsive Scale Second
Edition (YBOCS II), Short Warwick-Edinburgh Mental Well-being Scale
(SWEMWB), Five Facets of Mindfulness Questionnaire ! short form (FFMQ-
SF), Beck Depression Inventory ! second edition (BDI-II), Obsessional Beliefs
Questionnaire ! 44 item version (OBQ-44); Standard Deviation (SD); Post
therapy (T1), 6 months follow-up (T2).

Table 3
Unstandardised and standardised between-group e"ect sizes at post treatment and at follow-up.

Unstandardised e"ects Standardised between-group e"ects

Clinical Measure Time point E"ect size 95% CI for e"ect size Standard Error p-value Cohen's da 95% CI for Cohen's d

YBOCS-II T1 2.40 (!3.77,8.57) 3.02 0.43 0.36 (!0.37,1.08)
T2 !0.29 (!11.39,10.82) 5.32 0.96 !0.04 (!0.90,0.81)

SWEMWS T1 !0.39 (!3.19,2.41) 1.37 0.78 !0.09 (!0.81,0.63)
T2 1.22 (!2.28,4.72) 1.68 0.48 0.28 (!0.58,1.14)

BDI-II T1 4.74 (!2.36,11.83) 3.47 0.18 0.39 (!0.34,1.11)
T2 0.80 (!7.56,9.16) 4.01 0.84 0.07 (!0.79,0.92)

FFMQ-SF
TOTAL T1 5.99 (!1.6,17.44) 3.61 0.11 0.53 (!0.20,1.26)

T2 7.92 (!1.6,17.4) 4.56 0.10 0.70 (!0.18,1.59)
Observing T1 1.65 (!0.32,3.61) 0.96 0.10 0.44 (!0.28,1.17)

T2 1.16 (!1.87,4.2) 1.46 0.43 0.31 (!0.53,1.16)
Describing T1 0.37 (!1.99,2.72) 1.15 0.75 0.09 (!0.62,0.81)

T2 0.83 (!1.39,3.05) 1.07 0.45 0.21 (!0.63,1.05)
Acting with Awareness T1 0.55 (!1.91,3.02) 1.21 0.65 0.12 (!0.59,0.84)

T2 1.26 (!1.48,3.99) 1.31 0.35 0.28 (!0.56,1.12)
Non-Judging T1 1.91 (!0.99,4.81) 1.42 0.19 0.62 (!0.11,1.36)

T2 2.32 (!1.95,6.59) 2.05 0.27 0.76 (!0.13,1.64)
Non-reacting T1 1.14 (!1.64,3.92) 1.36 0.41 0.39 (!0.33,1.12)

T2 1.58 (!1.68,4.85) 1.57 0.321 0.55 (!0.31,1.40)
OBQ-44
Total T1 11.53 (!23.22,46.28) 16.94 0.501 0.28 (!0.47,1.02)

T2 6.96 (!34.46,48.38) 19.72 0.73 0.17 (!0.74,1.07)
Responsibility/Threat Estimation T1 0.83 (!13.77,15.44) 7.13 0.91 0.04 (!0.69,0.77)

T2 !3.05 (!22.37,16.27) 9.23 0.75 !0.15 (!1.03,0.73)
Perfectionism/Certainty T1 9.09 (!4.61,22.78) 6.69 0.19 0.43 (!0.31,1.16)

T2 2.46 (!13.16,18.08) 7.49 0.75 0.12 (!0.74,0.97)
Importance/Control of thoughts T1 1.87 (!9.16,12.9) 5.39 0.73 0.12 (!0.61,0.85)

T2 8.86 (!7.12,24.84) 7.68 0.26 0.57 (!0.28,1.43)

Note: Yale-Brown Obsessive Compulsive Scale Second Edition (YBOCS-II), Short Warwick-Edinburgh Mental Well-being Scale (SWEMWB), Beck Depression Inventory
– second edition (BDI-II), Five Facets of Mindfulness Questionnaire – short form (FFMQ-SF), Obsessional Beliefs Questionnaire – 44 item version (OBQ-44); Standard
Deviation (SD); Post therapy (T1), 6 months follow-up (T2); Con!dence interval (CI)

a In interpreting the direction of e"ects, a negative Cohen’s d would show that outcomes numerically favour MB-ERP in comparison to ERP for the following
measures: Y-BOCS-II, BDI-II and OBQ-44. A positive Cohen’s d would show that outcomes numerically favour MB-ERP in comparison to ERP for SWEMWS and FFMQ-
SF scores.
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people to accept intrusive thoughts elicited during ERP tasks and to
remain engaged with the task. Second, it was expected, that teacher-
guided mindfulness practice would enable people to fully attend to and
accept physical sensations of anxiety that occur during ERP and,
therefore, to remain fully engaged with the tasks. Third, because
mindfulness practice places emphasis on bringing awareness to beha-
vioural choices, MB-ERP was expected to enable people to recognise
urges to engage in compulsive behaviours and choose to resist them.
Findings from this study do not support these suggestions.

It could be argued that insu!cient opportunity for participants to
cultivate mindfulness in the MB-ERP groups, may explain the lack of
apparent e"ects on OCD symptom severity. Indeed, time devoted to
mindfulness practice and discussion in each session was considerably
less than in MBCT. Only 30min were devoted to mindfulness practice
and discussion in each MB-ERP session (#ve h in total). This is far less
than in MBCT, where the majority of 16–20 therapy hours is spent
practicing mindfulness and discussing learning from mindfulness
practice (Segal et al., 2013). In addition, mindfulness practices in MB-
ERP were shorter (15min maximum) than in MBCT (30min max-
imum). Therefore, there was perhaps simply insu!cient attention given
to cultivating mindfulness in the current study.

Whilst these caveats are important to note, the between-group im-
provements in mindfulness for MB-ERP compared to ERP are of interest.
Despite a reduced focus and time spent on mindfulness practice and
discussion compared to MBCT, between-group di"erences in improve-
ments in mindfulness were in the medium range at post-therapy
(d=0.53) and large range at six-months follow-up (d=0.70). These
between-group e"ect sizes on self-reported mindfulness compare fa-
vourably with a meta-analysis of RCTs of MBIs that reported a medium
between-group e"ect on mindfulness (Hedges g=0.47) (Visted,
Vøllestad, Nielsen, & Nielsen, 2015) and with #ndings that MBIs with
brief mindfulness practices can be of clinical bene#t (Strauss, Luke,
Hayward, & Jones, 2015). This suggests, (with the caveat that this is a
pilot trial) that MB-ERP compared to ERP has the potential to improve
mindfulness whilst not improving OCD symptom severity or mechan-
isms of OCD-related beliefs. This challenges the theoretical notion that
improving mindfulness should improve OCD symptoms by enabling
non-judgemental acceptance of intrusive thoughts, non-judgemental
acceptance of bodily sensations of anxiety and greater choice in re-
sponding to compulsive urges (Strauss, Luke, et al., 2015).

On average, participants attended 6.5 of the ten group sessions, with
little di"erence in this rate between treatment arms. In order to max-
imise engagement with each intervention, and in line with the treat-
ment protocols, if a participant missed a session they were contacted by
phone by one of the group facilitators immediately after the session to
explore reasons for missing the session and to identify and plan daily
ERP tasks. In the MB-ERP arm this also included an exploration of ex-
periences of home mindfulness practice and an encouragement to
continue with mindfulness practice at home. In future studies further
e"orts to improve session attendance should be included such as
holding groups in venues that minimise the need for participant travel.

4.2. Strengths and limitations

Strengths of this study include its design. Randomisation was con-
ducted independently and post-therapy assessments were conducted
blind to allocation. Moreover, and unusually for a study of psycholo-
gical therapy, participants were blind to study hypotheses, thus redu-
cing a common potential source of bias. The trial protocol ensures
transparency in publication.

Limitations of this study also pertain to its design. This is a pilot
study, underpowered to detect statistically signi#cant e"ects and liable
to biases inherent in small sample sized studies. Despite this, it is pos-
sible to draw conclusions about the primary hypotheses as the 95%
con#dence intervals for the between-group e"ect on OCD symptom
severity at post-intervention did not include the MCID. This means, that

a de#nitive trial would be highly unlikely to #nd that MB-ERP is more
e"ective than ERP at improving OCD symptom severity. The design
however does mean that we need to be cautious in over-interpreting
#ndings on other outcomes where con#dence intervals are wide and
cross zero. Another limitation is that no formal measure of intervention
acceptability was included. Whist rates of intervention engagement
were similar between the two treatment arms, which could be taken as
a proxy indicator of intervention acceptability, future research should
include a formal measure. A further limitation was that participants in
the ERP arm of the study received more therapist-assistant ERP time
than MB-ERP participants as a proportion of each MB-ERP session was
devoted to mindfulness practice and inquiry. Whilst the addition of
mindfulness practice and inquiry was explicitly to improve engagement
with ERP, the reduced time spent on ERP tasks may have contributed to
the #ndings. Finally, study retention at follow-up was 65%, lower than
expected. It is possible that this has led to a biased account of e"ects at
follow-up if retained participants were those who had better outcomes.
Future studies should include methods for improving study retention
including maintaining contact with participants during the follow-up
period, paying participants for their time to complete assessments and
having the option to complete assessments online and so avoid the need
for participants to travel.

4.3. Clinical implications

In the context of a proliferation in interest in mindfulness, evidence
from our study suggests that adding mindfulness to ERP (at least in the
way it was done in this study) may not improve symptom severity
compared to ERP alone. Findings suggest that whilst MBIs may have
much to o"er people experiencing a range of mental health di!culties,
we should not abandon well-established, well-evidenced interventions.
In short, we recommend that current guidelines for OCD are followed;
that people with OCD are given access to ERP with or without cognitive
therapy (American Psychiatric Association, 2007; National Institute of
Health and Care Excellence [NICE], 2005). This is not to rule out the
possibility that MB-ERP may have bene#ts over ERP for sub-groups of
people with OCD and future qualitative and quantitative research could
explore this given the theoretical rationale for adding a mindfulness-
based approach to ERP.

4.4. Implications

It would be premature to abandon research exploring the potential
of learning mindfulness for people experiencing OCD based on the
#ndings of this pilot trial for a number of reasons. As noted above, the
amount of time devoted to mindfulness practice and discussion was
much reduced compared to well-established interventions such as
MBCT. Although the point estimate on between-group di"erences in
mindfulness suggested that MB-ERP can lead to improvements in
mindfulness relative to ERP, the 95% con#dence interval for this e"ect
crossed zero meaning that this point estimate must be treated cau-
tiously. Future research should examine the e"ects of cultivating
mindfulness for OCD using a more intensive approach, perhaps based
on the well-established MBCT protocol, but adapting this for OCD. In
addition, whilst speculative, it may be the case that ERP and MB-ERP
are e"ective for di"erent groups of people with OCD. Whilst the current
study does not allow an exploration of participant moderators of out-
come, qualitative research of MB-ERP may help to elucidate if this in-
tervention has greater potential for subgroups of people with OCD in
comparison to ERP. Finally, therapy format (group versus individual)
may have a bearing on e"ectiveness. Whilst group ERP is recommended
for OCD (National Institute of Health and Care Excellence [NICE],
2005), an individual approach has potential advantages in terms of
more closely tailoring the treatment plan to the participant, more clo-
sely monitoring participant progress and facilitating disclosure of
shame-related OCD thoughts and beliefs. Future research could explore
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the potential of MB-ERP delivered in individual format where such
factors could be attended to.

4.5. Conclusions

Although underpowered to draw de!nitive conclusions, !ndings
from this pilot RCT suggest that adding a brief mindfulness-based in-
tervention to ERP may not lead to clinically meaningful improvements
in OCD symptom severity outcomes compared to ERP alone.
Furthermore, !ndings suggest that improvements in mindfulness may
not translate into improvements in OCD symptom severity. Clinical
implications are to underline the importance of adhering to current
treatment guidelines and to continue to o"er ERP to people with OCD.
Further research is now needed to investigate if a greater focus on
cultivating mindfulness and decoupling learning mindfulness from an
explicit focus ERP has potential, in addition to exploring participant-
level moderators of therapy outcome (i.e. that di"erent approaches may
lead to better outcomes for di"erent people). It is important not to
abandon work in this area based on !ndings from the current pilot
study, particularly given the sound theoretical reasons why cultivating
mindfulness might have much to o"er people struggling with OCD.
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Appendix 3. Core methods for handling messy and complex data  

Complex and messy datasets (defined on p.25) create multiple analytical challenges which threaten 

the validity of any findings based on them. All data must first be understood before it can be cleaned 

and analysed. Depending on the nature of the planned analyses and potential inferences, data 

cleaning alone may not be sufficient. A key example is missing data, a very common issue with 

clinical datasets (see publications PUB·I, ·III, ·IV, ·V, ·VI, and ·VII in Appendix 2, p.91) which comes 

with a variety of methods for handling it. However, clinicians who are not trained in advanced 

statistical methods, are perhaps less likely to be aware of the impact of messy data, how it should 

be treated, and under what circumstances. Complex data poses additional challenges related to the 

analysis of potentially voluminous datasets, with multiple and covarying measures, each with 

varying degrees of error. Many different statistical methods have been applied in the publications 

presented in this thesis to aid separating the ‘signal’ (information of interested) from ‘noise’ 

(random error or unexplained variation). This appendix focuses on selected advanced methods 

which I have used to generate the new knowledge presented in this thesis. Many are methods I 

have developed the skills for through designing and analysing RCTs, and now apply to routine clinical 

and surveillance study data. One method (Z-score harmonisation technique see Appendix A3.4, 

p.194) is an application I developed specifically for the SVC [PUB·V] based on the statistical 

literature. 

 

A3.1. Dealing with missing data 

Missing data is a ubiquitous problem for routine clinical data which can lead to bias, a distortion of 

service user representation, a loss of analytical precision, and reduced statistical efficiency. Two 

advanced methods for handling missing data have been used in this thesis. The first is inverse 

probability weighting (IPW) and the second is multiple imputation by chained equations (MICE). To 

use either method, the missing data mechanism is assumed to be Missing at Random (MAR).  
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A3.1.1. Missing Data Mechanisms 

When deciding on appropriate methods to handle missing data in the analyses, the mechanism 

causing the missingness must first be established. Little and Rubin (241) identified three 

mechanisms to describe missing data. The first is that data is missing completely at random (MCAR) 

which occurs when the missing values for a variable Y do not depend on observed variables X in the 

data, nor on the value of the outcome itself (242). The second is missing at random (MAR) which 

occurs when the missing value for Y does not depend on the value of Y but does depend on observed 

variables X in the data. This is often the underlying mechanism reported in observed data (242, 243) 

but this should be rationalised rather than automatically assumed. Finally, missing not at random 

(MNAR) describes situations where missing values of Y depend on the value of the missing data 

(244).  

 

A3.1.2. Inverse probability weighting (IPW) 

The IPW technique was used in publication PUB·IV to compensate for nonresponse by first 

estimating each individual’s probability of response (p), and then using the inverse of the response 

rate 1/p as a weighting variable in the desired statistical analysis (245, 246). The assumption is that 

respondents and non-respondents have a similar distribution of variables with missing values. The 

goal is to adjust the distribution of the measure of interest observed in the data, to match that of 

the true distribution had all individuals completed their measures (247). Logistic regression models 

can be used to estimate p (248). A limitation is that the validity of the model used to estimate p 

depends on how well the model can be specified and should include all prognostic variables that 

predict non-response yet some of these may not have been measured (245, 248). Unstable weights 

can arise from including too many prognostic variables in the model so care should be taken (248). 

In addition, the uncertainty in the estimates of the weights needs to be taken into account in the 

final analyses to reduce the risk of over-estimation of the standard errors (248). This can be achieved 

by using robust sandwich estimator options, or non-parametric bootstrapping, to create point 

estimates and confidence intervals that are statistically plausible (246, 248).  
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A3.1.3.  Multiple imputation by chained equations (MICE) 

Multiple imputation, used in publications PUB·I, ·III, ·V, ·VI, and ·VII, was introduced by Rubin (249) 

and is a well-used method for handling missing data in RCTs (243, 250, 251). The first step is to 

replace missing data with plausible values sampled based on the observed data (243). This 

imputation step is then repeated multiple (m) times to address the uncertainty in the imputed 

values by providing a range of plausible values. The chosen analysis is then applied to each of the m 

imputed datasets and individual parameter estimates are pooled using Rubin’s rules (249) to create 

overall estimates, variances and confidence intervals (243, 252). This method has the advantage of 

yielding accurate standard errors (253). The missing data model used to create the distribution of 

plausible values, is specified conditional on the observed data. The MICE procedure should be 

applied when more than one variable of interest has missing values. During the process, a series of 

imputation models are created for each variable with missing values, conditional on the other 

variables in the dataset (252, 253). Due to the intricacies of carrying out multiple imputation, 

Jakobsen et al. (243) comment “Multiple imputation should not be regarded as a routine technique 

to be applied at the push of a button—whenever possible specialist statistical help should be 

obtained.” For many clinicians, this may be a limitation for its use. Other limitations of multiple 

imputation and MICE are that large and complex implementation models can become unstable, can 

slow down convergence, or may be beyond the capabilities of the statistical software (252, 253). 

Also, if the underlying missing data mechanism is MNAR rather than MAR, then the estimates will 

be biased leading to invalid inferences. 

 

A3.2. Multilevel modelling 

The multilevel model (MLM), used in publications PUB·II and ·VII, is a powerful and flexible tool to 

deal with hierarchical or clustered data (254-256). A hierarchy may occur naturally such as when 

there are individuals clustered within cities, or in longitudinal data when individuals are subject to 

repeated measurements over time. In these situations, the assumption of independence is violated, 

and within-cluster similarities will lead to correlated error patterns. Multilevel models take this into 

account alongside between-cluster variations to produce unbiased estimates of the standard errors. 

The aim of the MLM is to establish the direct effects of individuals and clusters, and to establish 
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whether the clusters have a moderating effect on individuals (256). Multilevel models have many 

different names including linear mixed models (LMM), hierarchical linear models and mixed-effect 

models. The main limitations to MLMs are ensuring they are specified correctly, and that a MLM 

based on observational data cannot model causal relationships between levels (257, 258). 

 

A3.3. Measuring differences 

Pre-post change 

Pre-post designs are common in evaluations of routine data in naturalistic settings (53) and were 

used in PUB·I, ·III, ·V, ·VI, and ·VII. The statistical significance of a pre-post difference is tested using 

a paired sample Student’s t-test on n-1 degrees of freedom (259). These studies estimated within-

group effects without a group comparison. A key limitation to analysing change in a single group is 

that it is sensitive to regression-to-the-mean (RTM). This is the phenomenon where an extreme 

baseline score, would be succeeded by a lesser extreme post intervention score, regardless of 

whether intervention had a real effect (57, 161-164). This second and less extreme score would also 

be closer to the mean. A solution is to analyse the change score using ANCOVA with the baseline 

included as a covariate (57). However this can still be affected by floor or ceiling effects if there are 

hard lower or upper limits on the clinical outcome (57). It does, however, increase statistical power 

which is described later in Appendix A3.5, p.195. Using an RCT is the best way to reduce RTM so that 

reductions due to treatment can be detached from reductions due to RTM (163). 

 

Effect Size 

An effect size indicates the magnitude of the difference between two groups and is commonly used 

in studies of psychological interventions. As such, all of the SVC and OCD clinic studies [PUB·I, ·IV, 

·V, ·VI, ·VII, and ·IX] reported unstandardised effect size estimates and then standardised them using 

a Cohen’s d formula (260). For between-group differences in means, Cohen’s d was calculated by 

dividing this difference by the pooled baseline standard deviation of the outcome under analysis. 

For uncontrolled pre-post differences, an estimate adjustment was made to take into account the 

correlation between the two scores (261). Cohen’s d effect sizes can be interpreted as small, 
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medium or large when d=0.2, 0.5 or 0.8, respectively (262). Using standardised effect sizes means 

that, when appropriate, results from different outcomes can be compared within, and between, 

studies and for different interventions. This methodology only tells us about differences or changes 

for groups of patients. Since clinicians are most interested in the potential therapeutic outcomes 

and benefit for their patients as individuals (210), Cohen’s d arguably has limited utility (263). 

Furthermore, Cohen’s d does not indicate to what extent patients have made clinically meaningful 

changes following therapy (263). 

 

Treatment Response Rate 

The treatment response rate (TRR) is a tangible tool for describing patient benefit (210, 264) (see 

PUB·V). It is argued that for some clinicians, effect sizes are difficult to interpret because of how 

they are calculated (264). Taking a within- or between-group mean difference, and then 

standardising this, may hold little meaning to a clinician with limited statistical knowledge. The 

patient’s TRR summarises observed change using two criteria: at least 20% is a ‘minimal’ change; 

and at least 50% is ‘much’ change. For each criterion, the number and proportion who improve from 

baseline, stay the same or get worse are calculated. As described on the previous page, a limitation 

of this methods is its susceptibility to RTM. 

 

Minimal Clinically Important Difference (MCID) 

The Minimal Clinically Important Difference (MCID) (used in PUB·V, ·VI, ·VII, ·VIII, ·IX] is a helpful 

metric to indicate whether an observed change in a patient’s outcome following an intervention is 

clinically relevant or meaningful (265). The size of the MCID depends on the outcome being 

measured and clinical context, but various methods are described in the literature on how it can be 

established. Common approaches include anchor-based and/or distribution methods, standard 

error of measurement, the effect size, the minimal detectable change, or multiples of standard 

deviation (e.g. 0.5SD, 1/3SD, 0.3SD, 0.2SD) (266-268). A judgement can also be made by taking the 

perspective of the patient, clinician, or researchers (268). A key advantage of using the MCID is that 

it separates the perceived benefit from statistical significance. Consequently it can be used in 

underpowered studies for assessing proof-of-concept or feasibility to indicate whether the average 
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difference a novel intervention has made is meaningful (269). It is therefore well suited to 

naturalistic studies and should always be specified a priori. However, the combination of having 

multiple ways to define the MCID, and the different perspectives to draw upon, gives room for 

contradictions (268).  

Published examples of applications of MCIDs in service evaluations of interventions to reduce OCD 

and voice-hearing distress in routine clinical practice are scarce. In PUB·V, ·VII, and ·IX, I demonstrate 

the utility of this tool for assessing whether pre-post changes were meaningful. In Clarke et al. (134), 

I also used it as a tool for testing equivalence between two groups of therapists which I believe is 

the first time for this type of study in this service user group. 

 

Reliable Change Index (RCI) 

Another common tool for interpreting pre-post change is the Reliable Change Index (RCI) (270)(see 

publication PUB·VII). It indicates to what extent observed individual change is above that expected 

possibly due to measurement error. For each individual, change is converted to an RCI and if this is 

above 1.96 (for a two-tailed test) then this indicates the difference is statistically reliable (270). For 

groups of patients, summarising these differences into those who have improved, got worse, or 

stayed the same, provides useful tangible information that clinicians can use to understand 

treatment effects (263). The advantage of this method is that it provides a straightforward 

evaluation of change. The lack of an RCI command in statistical software is a limitation to its use 

(271). Also comparative population means, standard deviations and reliability of measurement tools 

may not always be available (271). 

 

A3.4. Z-score harmonisation  

The Z-score measures how many standard deviations away from the mean a raw outcome score is, 

based on the distribution of all observed scores (272). They are helpful statistics for standardising 

measures to have a mean of 0 and standard deviation of 1. Standardised measures can then be 

compared or used to combine two related datasets together when alternative measures have been 

used. The later scenario describes the Z-score harmonisation method designed specifically for the 
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SVC in publication [PUB·V] and applied in my later work (87). This is conducted under the 

assumption that the measures being joined describe the same construct and have similar 

distributions. A key limitation of this method is that after the analysis of interest has been 

performed, it is not possible to back-transform to the original scale. 

 

A3.5. Sample size calculations and statistical power  

Sample size calculations are used to determine the number of participants required for a study or 

data points needed for analysis. My first task is to understand the study background and the 

research question. I then determine the study type (feasibility or fully-powered), anticipated effect 

(difference, correlation, odds ratio or some other important relationship in the data), magnitude to 

be detected, desired statistical power (probability of correctly rejecting the null hypothesis when a 

true effect exists), and type I error (probability of rejecting the null hypothesis when it is true) (216, 

273, 274). For the anticipated effect, it is common to identify a target which is deemed clinically 

relevant i.e. the MCID. Making a sample size calculation early on in the planning, helps assess the 

feasibility of recruitment from current caseloads, whether additional recruitment sites are needed, 

the length of time needed to recruit to target, and consequently whether resources and a funding 

application are required (227). 
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Appendix 4. My contributions to new knowledge and impact framework  
Table A1 (below) provides a framework for my cumulative contribution to new knowledge based on the publications presented in this thesis. For each 

publication, the third column starts with an overarching summary of my individual contributions (inputs) e.g. design of statistical analysis plan (SAP), 

analysis of the final dataset, input into the methods, and write-up the statistical findings. The summary is followed by two additional unique key 

contributions. The fourth column provides a supportive narrative for my contributions and the potential impact. To develop this framework, I used 

criteria from a combination of techniques which included: 

1. Contribution mapping (19) which focused on the actors that are involved in, or directly interact with, the individual projects (SVC, OCD clinic, HCV 

clinic, and Sialon II), and an assessment of the contributions rather than impacts.  

2. An evaluation of the significance and reach of impact that may potentially be attributed to my research (20, 21). 

3. The application of reflective frameworks (22-25) and texts (26) to guide a critical review of my selected published works. 

As a result of this process (in particular items 1 and 2 in the list above), Table A2, which presents logic models for the SVC, OCD clinic, HCV clinic, and 

Sialon II (Appendix 5 on p.205), was also created. Using an iterative process, the details in the two tables informed the development of the critical 

narrative for this thesis. This also led to the identification of the three fundamental themes that underpin my publications (summarised in Section 4, 

p.48); the themes are highlighted in the first column of Table A1. 
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Table A1: Contribution to new knowledge and impact framework 

Emerging theme 
underpinning the 
publication 

Publication thesis 
reference and title 

My contributions to new knowledge Supporting narrative to describe the impact of my contributions  

One: Improving 
service 
engagement, 
treatment 
efficiency, and 
health outcomes 
for vulnerable 
groups  

 

PUB·I 

Brief coping strategy 
enhancement for 
distressing voices: 
predictors of 
engagement and 
outcome in routine 
clinical practice 

 

 

 

Overarching contributions: Intellectual input 
into the conceptualisation, data quality checks; 
supervising data entry; data cleaning; data 
extraction; design of methodology and SAP; 
analysis of final dataset; write up of 
methodology and results; conclusions and 
discussion input.  

 

Key contribution 1: identified the predictive 
value of clinical measures and patient 
demographics on level of change in outcomes 

Key contribution 2: identified the predictive 
value of clinical measures and patient 
demographics on engagement and drop-out 

 

(1) The SVC clinicians knew what they wanted to find out i.e. predictors 
of change (rather than outcome), but were limited by lack of expertise. I 
employed methods from RCTs (196) to try to reduce the sensitivity of 
RTM (see Appendix 3, p.192, for an explanation of this phenomenon) 
known in analyses of change scores (57, 161-164). This can deem 
findings unreliable as they may be prone to bias. My findings indicated 
that high baseline levels of depression/anxiety/stress are associated 
with poorer outcomes. This information can be used to stratify service 
users when they are referred to determine the appropriateness of SVC 
therapy. The SVC now routinely considers the level of 
depression/anxiety/stress for new referrals and discusses the 
appropriateness of therapy for those predicted possibly ‘not ready’ for 
brief-CSE therapy with service users. Consequently, alternative more 
intensive therapy can be discussed. Ensuring service users are only 
offered a treatment when they are ready to engage will improve patient 
journey experiences, future treatment take-up, and engagement. 

(2) Similarly, although the aim of brief-CSE therapy is to reduce distress, 
findings indicated that individuals with extremely high voice-hearing 
distress may be too distressed to complete the therapy, and more likely 
to drop-out; high distress is therefore related to non-compliance. 
Conversely, those with low distress may not be motivated enough to 
engage with the therapy through to completion and are more likely not 
to start the therapy at all after being referred. Like (1) above, this 
information can be used to screen and stratify service users at referral, 
to determine the appropriateness of SVC therapy. 

One: Improving 
service 

PUB·II Overarching contributions: Co-development of 
the research question; design of methodology 

(1) There were 400+ variables in the Sialon II dataset including a mixture 
of raw survey responses and derived variables. These had been added by 
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Emerging theme 
underpinning the 
publication 

Publication thesis 
reference and title 

My contributions to new knowledge Supporting narrative to describe the impact of my contributions  

engagement, 
treatment 
efficiency, and 
health outcomes 
for vulnerable 
groups  

 

Factors related to 
condomless anal 
intercourse between 
men who have sex 
with men: Results 
from a European Bio-
behavioural survey 

and SAP; analysis of final dataset; write up of 
methodology and results; conclusions and 
discussion input. 

 

Key contribution 1: I made decisions about the 
primary outcomes; derived the variables to use 
as primary outcomes; guided the research 
team to select appropriate explanatory 
variables from the literature/expert opinion 

 

Key contribution 2: Dealt with the clustering in 
the data and built multilevel models. 
Interpreted the findings in a way that would be 
helpful to health practitioners 

the Sialon II partner’s network data manager. In collaboration with the 
Brighton project team, I identified an initial pool of potential risk factors 
from experience and the literature. To systematically test every variable 
in the dataset for inclusion in my risk prediction models would have 
been inefficient and inappropriate. With unnecessary multiple testing I 
would have been subject to an increased risk of variable inclusion under 
a Type I error (see p.195).  

 

(2) Clustering by city was a feature of the data driven by the sampling 
methodology. Recognising clustering helps consider the fact that MSM in 
the same cities are likely to have similar community-level experiences. 
This includes factors such as anti-gay stigma, level of access to HIV/STI 
treatments and health promotion messaging, and openness of mental 
health reporting. Importantly, the latter has been linked to HIV reporting 
and therefore sexual health risk-taking. Multilevel modelling was 
appropriate for this data. I first gathered information about what should 
be included in the model based on the results from bivariate models. 
Without my input the team may have used a Logistic Regression model 
without the clustering which would have led to erroneous standard 
errors and p-values. Evidence of this is from one of the early Sialon II 
papers on Serostatus (17) which initially did not take clustering into 
account and the journal reviewers asked for it to be included. I was 
asked to collaborate on the paper and provided statistical guidance. 

One: Improving 
service 
engagement, 
treatment 
efficiency, and 

PUB·III 

ITTREAT – Integrated 
Community Test – 
Stage – Treat Hepatitis 
C Service for people 

Overarching contributions: Designing a 
database; data quality checks; data cleaning; 
linking clinical data and Patient Reported 
Outcomes Measures (PROMs) together; design 
of methodology and SAP; analysis of final 

(1) I helped my clinical colleagues have a better understanding of 
missing data which facilitated discussions about how it could be 
addressed and what actions should be taken. This led to the production 
of a good-quality unique dataset with minimised missingness. In the few 
cases where missing data levels were significant (possibly due to the 
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Emerging theme 
underpinning the 
publication 

Publication thesis 
reference and title 

My contributions to new knowledge Supporting narrative to describe the impact of my contributions  

health outcomes 
for vulnerable 
groups  

 

who use drugs: Real-
world outcomes 

 

 

dataset; write up of methodology and results; 
conclusions input. 

 

Key contribution 1: Risks of missing data due 
to disengagement from the research were high 
for this vulnerable population. I contributed by 
designing and setting up data collection tools 
for the HCV nurse and produced data reports 
highlighting disparities for them to address. 
These processes helped i) minimise the 
potential and unknown data missingness, ii) 
understand missingness patterns, and iii) 
produce a good-quality unique dataset. 

Key contribution 2: Linking up demographic, 
clinical and PROMs data for the first time 

sensitively of the topic e.g. sex), I ensured appropriate handling of the 
limited data and therefore helped the team avoid over-interpret findings 
and to draw appropriate conclusions (275). I used multiple imputation to 
handle missing data where assumptions were met (see Appendix A3.1, 
p.189). Study findings have been used to inform HCV clinical practice 
models in other regions of the UK and have significantly contributed to 
the 2030 HCV eradication target.  

 

(2) I set up a patient identification system so that we could track 
individual patient journeys through the HCV clinic. With the 
identification system I was able to link their data across the three 
different databases (1-demographics & clinical summary, 2-treatment & 
outcomes, 3-PROMs) when preparing for analysis. The successful 
collection and linkage of demographic, clinical and PROMs data for 
PWUD meant that the clinical team successfully produced the first ever 
dataset of its kind. 

Two: Translating 
research findings 
to a naturalistic 
setting, widening 
access to 
psychological 
therapies 

 

PUB·IV 

Group Mindfulness-
based intervention for 
distressing voices: A 
pragmatic randomised 
controlled trial 

Overarching contributions: Introduction of a 
data quality checking procedure; supervising 
and standardising data entry; data cleaning; 
design of methods and SAP; analysis of final 
dataset; write up of methodology and results; 
conclusions input. 

 

 

Key contribution 1: Clarified appropriate 
metrics; changed the choice of primary 

(1) As a result of the study findings, discontinuation of the global distress 
score CORE-OM to measure group PBCT (& CBTp) effects was 
recommended due to non-sensitivity. No agreed primary outcome 
existed to measure voice hearing distress and disturbance. My study 
findings provided evidence that a secondary measure (PSYRATS) should 
be used as primary in the SVC. The Distress dimensions of PSYRATS was 
deemed most appropriate. Although hugely disappointing not to get a 
significant finding on primary outcome, a lot was learnt e.g. carefully 
considering what is being measured clinically versus what is being 
targeted through the therapy and then making sure there is 
concordance. The SVC now has a more appropriate way of establishing 
whether meaningful change has occurred, on average, for service users. 
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Emerging theme 
underpinning the 
publication 

Publication thesis 
reference and title 

My contributions to new knowledge Supporting narrative to describe the impact of my contributions  

outcome to demonstrate change better– 
improved measurement sensitivity; I helped to 
identify which clinical measures were most 
likely to show an improvement following an 
intervention. 

 

Key contribution 2: There was no plan for 
dealing with the missing data; I brought 
confidence to the analysis using my statistical 
methods toolkit; the results provided good 
evidence to support the delivery of PBCT in 
routine clinical practice therefore widening 
access. 

Overall, the SVC had a better way of measuring the impact of PBCT 
groups using a set of metrics that were more fit-for purpose (depression, 
distress & behaviour change, and subjective recovery). This meant that 
when it was rolled-out we could be more confident in whether the 
intervention was changing service user’s lives, and clinicians could be 
confident in whether to recommend referral to the therapy or not. 

 

(2) This was the first RCT for a group intervention of this kind in a 
population with schizophrenia. I applied inverse probability weighting 
(see Appendix A3.1.2, p.190) to deal with the missing data. I was able to 
generate evidence of the effect of novel PBCT therapy for people who 
were distressed by their voices. This provided good evidence to support 
the introduction and delivery of this novel intervention into routine 
clinical practice. My statistical expertise helped to improve the 
integration of an evidence-based intervention into a real-world clinical 
setting. This has implications for service users as offering group 
therapies widens their access to treatment instead of having a long wait 
for CBTp. Accessing the therapy may provide them with new skills, 
personal behaviour changes and an improved QoL.  

Two: Translating 
research findings 
to a naturalistic 
setting, widening 
access to 
psychological 
therapies 

 

PUB·V 

A service Evaluation of 
a group mindfulness-
based intervention for 
distressing voices: 
how do findings from 
a randomised 
controlled trial 

Overarching contributions: Data quality 
checks; supervising data entry; data cleaning; 
data extraction; design of methodology and 
SAP; analysis of final dataset; contribution to 
development of the background, conception of 
methodology, write up of results and 
intellectual input into the conclusions; 
development of first draft and subsequent 
revisions. 

(1) This study focused on understanding what happens when findings 
from an RCT for a novel intervention are translated into routine practice. 
I generated real-world evidence of what is needed to guide treatment 
decisions by clinicians for their patients. The combination of an RCT 
followed by a real-world evaluation is important information for a 
clinician’s decision framework (276). Where the preceding RCT was 
limited in its ability to provide information about long-term 
implementation, this service evaluation provided new knowledge about 
individual patient benefit, the quality of the intervention after it was 
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Emerging theme 
underpinning the 
publication 

Publication thesis 
reference and title 

My contributions to new knowledge Supporting narrative to describe the impact of my contributions  

compare with routine 
clinical practice? 

 

Key contribution 1: Intellectual input into 
conception of the 1st ever study (to my the 
best of my knowledge) of evaluating group 
PBCT for people who hear voices in a 
naturalistic setting; application of methods to 
provide different ways of describing patient 
benefit that are more accessible to clinicians 
(210, 264) and identifying who may or may not 
get better. 

 

Key contribution 2: The measurement tool for 
the primary outcome was changed after two 
years and the SVC now had two datasets with 
different measures for the same constructs. I 
used my methods toolkit to combine two sets 
of data together using Z-scores as a solution. 

rolled out, and provided opportunities to maximise understanding of the 
benefits and harms. These opportunities have come from observations 
during therapy sessions and feedback from service users, families, 
carers, and clinicians as well as evaluating the clinical data. Stratification 
information was generated so that clinicians could get an indication of 
which patients should be targeted for the groups, and an idea of 
proportions of patients that may improve, stay the same or deteriorate 
following the intervention. For example, I was able to identify that 
patients with higher levels of depression were more likely not to start 
the group. Meanwhile, patients with lower levels of depression were 
more likely to engage in the group and complete the therapy. At the 
point of patient assessment and treatment allocation, clinicians now 
have additional information to help with their decision-making about 
individual patients.  

 

(2) I combined two datasets and therefore improved the statistical 
power (see Appendix A3.5, 195, for a definition) of subsequent analyses. 
I was able to confidently make direct comparisons of observed real-
world levels of engagement and outcomes, to those from the gold 
standard RCT. My real-world evidence demonstrated that therapists in 
routine clinical practice can generate outcomes similar to those 
generated in the research environment. Having results based on good-
quality data such as this helps keep the SVC and its therapies 
commissioned, and steer investment decisions for clinical services in the 
NHS. 

Two: Translating 
research findings 
to a naturalistic 

PUB·VI 

Brief coping strategy 
enhancement for 

Overarching contributions: Data quality 
checks; supervising data entry; data cleaning; 
data extraction; design of methodology and 

(1) I provided a transparent description of missing data and 
demonstrated how to address this using multiple imputation. I 
conducted a sensitivity analysis which added further reassurances that 
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Emerging theme 
underpinning the 
publication 

Publication thesis 
reference and title 

My contributions to new knowledge Supporting narrative to describe the impact of my contributions  

setting, widening 
access to 
psychological 
therapies 

 

distressing voices: an 
evaluation in routine 
clinical practice 

SAP; analysis of final dataset; write up of 
methodology and results; conclusions input. 

 

Key contribution 1: Data was missing for 5% of 
baseline data and 16% of post therapy data. I 
provided expertise on how to deal with the 
missing data and carried out the analysis 
accordingly. 

Key contribution 2: I contributed to the 
interpretation of the findings by introducing 
the use of the Minimal Clinically Important 
Difference (MCID) as a way of thinking about 
how much difference the observed level of 
change may have made to individual service 
users. Consideration of the MCID is now 
standard in the evaluation of SVC data. 

the analysis was rigorous, and the results and its interpretation could be 
relied upon. 

 

(2) I demonstrated that patients found brief-CSE acceptable and 
engaging (72% completed all four sessions) with small to medium 
standardised effects on voice-related distress in-line with the MCID. 
These findings help clinicians gain a better understanding of this novel 
treatment, providing them with another option for their patients if they 
experience voice-hearing distress. There could potentially be some 
scepticism that therapy delivered by briefly-trained mental health 
practitioners could make any difference, but my findings help clinicians 
to be more confident in the benefits. Demonstrating clinical changes in 
line with the MCID may change clinicians’ perceptions of treatment 
efficacy and provide a better vision and understanding of how brief-CSE 
could be integrated into the care pathway for this patient group.  

Three: Using 
assessments of 
clinically 
meaningful 
improvements to 
make decisions 
about whether to 
deliver novel 
interventions to 
vulnerable groups  

PUB·VII 

Evaluating the C and B 
in Brief cognitive 
behaviour therapy for 
distressing voices in 
routine clinical 
practice in an 
uncontrolled study 

 

Overarching contributions: Data cleaning; 
design of methodology and SAP; analysis of 
final dataset; write up of methodology and 
results; contributed to conclusions. 

 

Key contribution 1: Application of a simple 
mediation model to look at whether changes in 
beliefs about voices (omnipotence or 
malevolence) had an indirect effect on distress 

(1) I was able to carry out simple mediation to explore to what extent 
the proposed change mechanisms in voice-hearing, omnipotence, and 
malevolence following brief-CSE, did in fact mediate voice related 
distress. The data did not provide evidence of this, and it was possible 
that another measure would have been more sensitive to change such 
as therapeutic alliance. Subsequently, this was included in the GiVE RCT 
(62) so that it can be fully explored. 

 

(2) Through my work with clinicians and teachings on data analysis in the 
Trust, I have become more aware that not all clinicians understand 
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Emerging theme 
underpinning the 
publication 

Publication thesis 
reference and title 

My contributions to new knowledge Supporting narrative to describe the impact of my contributions  

 across the 4-session appraisal module (T2-T3). 
There was no evidence to suggest this. 

 

Key contribution 2: I contributed to the 
interpretation of the findings by introducing 
the use of the Minimal Clinically Important 
Difference (MCID) as a way of thinking about 
how much difference the observed level of 
change may have made to individual service 
users. Consideration of the MCID is now 
standard in the evaluation of SVC data.  

Cohen’s d and that it is helpful to present clinical outcome changes in 
different ways. Using the MCID (≥3 points) (6) as a cut off I 
demonstrated that 42% improved after brief-CSE (T1-T2) and 7% 
deteriorated; 27% improved after appraisal module (T2-T3) and 7% 
deteriorated; and 55% experienced improvement overall (T1-T3) and 2% 
deteriorated. By breaking up the therapy into stages I was able to 
demonstrate the efficacy of the different components. Findings 
supported a stepped approach to therapy. This can help ensure more 
people have access to therapy as some may only need the first four 
sessions, whilst others may want/need all 8. These findings also 
provided additional evidence of successful delivery by a wider group of 
mental health practitioners. 

Three: Using 
assessments of 
clinically 
meaningful 
improvements to 
make decisions 
about whether to 
deliver novel 
interventions to 
vulnerable groups 

PUB·VIII 

Mindfulness-based 
exposure and 
response prevention 
for OCD: Study 
protocol for a pilot 
RCT  

Overarching contributions: Co-writing the 
protocol and SAP. 

 

Key contribution 1: I worked with the research 
team to write-up the study protocol for the 
Pilot RCT study. 

 

Key contribution 2: I led the development of 
the SAP and introduced the use of the MCID 
and stop-go criteria to help interpret the 
findings. 

(1) By the time I was introduced to this study, the funding had already 
been secured from NIHR. I helped the team write-up the protocol for 
publication.  

 

(2) At the point of writing the SAP, my expertise in designing feasibility 
and pilot studies had improved greatly through my experiences as an 
adviser with the NIHR Research Design Service (RDS). I was, therefore, 
able to apply my learning to the SAP by guiding how the clinical 
outcomes data should be evaluated, and how between-group estimates 
should be interpreted using confidence intervals and the MCID. It was 
imperative for me to be clear about the limitations of the data and 
analyses. The final SAP was agreed before the last person was recruited 
to the study and I observed the data. Importantly, I introduced stop-go 
criteria, based on my RDS training and new guidance in the literature 
(277), to help decide whether to transition to a main study. The team 
had not used the concept of MCID for interpreting findings before, so I 
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Emerging theme 
underpinning the 
publication 

Publication thesis 
reference and title 

My contributions to new knowledge Supporting narrative to describe the impact of my contributions  

introduced it here as an objective decision-making tool to inform the 
appropriate next step in the research. 

 

Three: Using 
assessments of 
clinically 
meaningful 
improvements to 
make decisions 
about whether to 
deliver novel 
interventions to 
vulnerable groups 

PUB·IX 

Mindfulness-based 
exposure and 
response prevention 
for OCD: Findings 
from a pilot RCT 

 

Overarching contributions: Data quality 
checks; data cleaning; design of methodology 
and SAP; analysis of final dataset; write up of 
methodology and results; conclusions input. 

 

Key contribution 1: I introduced a data quality 
checking process as it had not been previously 
planned. 

 

Key contribution 2: I conducted the data 
analysis and interpretation of results with 
respect to the MCID. 

The published protocol for the RCT is described in PUB·VIII. Updates to 
the analysis were made based on my SAP and these are reflected in this 
publication. Of note was my stop/go criteria, the new definition of MCID 
for a measure of OCD severity, and its application. 

 

(1) I introduced a data quality checking process and 16% of the study 
data was re-entered by a non-study Research Assistant to check the data 
entry for any inconsistencies. This improved confidence in the data and 
subsequent decisions that needed to be made with regards to 
progression to a fully-powered study. 

 

(2) I was guided by the literature, clinical-academics and lived 
experience advisers on what meaningful change, in terms of OCD 
severity, looked like i.e. a 5-point change on the Y-BOCS-II (a sensitive 
measure and the gold standard measurement tool). This was used as the 
MCID. The decision that this level of changed needed to be present in 
the 95% confidence interval of the between-group difference at T1 post 
intervention was made a priori. Results showed that the 95% confidence 
intervals did not contain the 5-point difference, and so alongside other 
negative findings from the pilot it was concluded that progression to a 
main study was not substantiated without further work on the new 
mindfulness-based ERP intervention. As a result, the intervention was 
withdrawn from routine care.  



   

 

   
205 

Appendix 5.  Logic models for the SVC, OCD clinic, HCV clinic, and Sialon II 

Table A2 (below) was created by taking each project individually (e.g. the SVC) and conducting an overarching assessment of all of its studies and key 

elements e.g. it’s data, therapies, training workshops, publications, media articles, conference presentations, and leaflets. First, logic model framework 

criteria was used to map out each project (18). For each project, the context was set in terms of the stakeholders and end users and why they were 

important (column 1) (278). This was followed by a description (in column 2) of the activities and outputs that stakeholders and end users might be 

impacted by as identified through contribution mapping (19). My direct contributions (inputs) are marked with an (x). As noted earlier in the 

introduction for Appendix 4 (on p.196 under items 2 and 3), reflective frameworks (22-25), texts (26), and research impact literature (20, 21) were 

used to identify outcomes and impacts (shown in column 3). In combination with Table A1 (on p.197 above) these logic models helped me to structure 

and develop the critical narrative for this thesis. 
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Table A2: Logic Model for the SVC/OCD clinic, HCV clinic, and Sialon II project  
Stakeholders/users of SVC/OCD clinic 
research and why they are important 

Activities and outputs that 
stakeholders/end service users may be 
impacted by 

(x) indicates my direct contributions 

Outcomes and impact: results from my reflective practice *KEY WORDS IN 
UPPERCASE 

 

Service users – to keep engaging in our 
interventions to help reduce 
distress/symptoms and improve their 
quality of life (QoL), take part in our 
research, join our Lived Experience 
Advisory Panels (LEAPs), advise us 
researchers, help tweak interventions 

Families & Carers – to include them as 
part of the care process and to support 
them with information and signposting 

General Public – to receive information 
to raise awareness of mental health 
conditions 

Clinical teams – to keep offering 
services, take up training, invest in the 
models, referring their patients 

Clinical Academic Community & 
Researchers – Reputation, future 
collaborations, share findings, warm 
them up for future research 

Statisticians & methodologists - learn 
from the different data collection and 
analytical methods and challenges  

Conduct research – Data management, 
conceptualise design, data linkage, 
design protocol, SAP, analyse data, 
write-up; production of evidence (x) 

Dissemination/comms materials - 
Posters (x) & website (x) Online Videos 
& Twitter 

Presentations – Service User 
conference on the clinics, National and 
international conferences 

Media - BBC News TV and Radio 

Open Access Journal articles (x) 
evidencing outcomes, engagement, 
success of delivery, target meaningful 
and relevant practitioner journals. 
Practitioners need to trust the source of 
the information and the quality  

Research & Service Evaluation 
collaborations (x) SVC is one of two in 
the UK and one of four worldwide; OCD 
clinic is unique (to the best of my 
knowledge). 

Analysis-interpreting research data (x) 

Raising awareness in the community. Giving people a better understanding of 
what it means to hear voices/have OCD, normalising voice hearing/OCD - 
REDUCING STIGMA-KNOWLEDGE, UNDERSTANDING, PUBLIC BEHAVIOUR 
CHANGE, PUBLIC HEALTH, SOCIETY 

Reduction in levels of distress and severity of condition– SKILLS, HEALTH 
SERVICE, QOL 

Offering hope and support to the community of people who hear voices “It’s 
been good meeting other people who experience the same that I do erm 
because It makes me feel not so much of a freak yeah”; similarly for OCD- 
SKILLS, PERSONAL BEHAVIOUR CHANGE, BUILDING COMMUNITY 
RELATIONSHIPS 

Offering service users a way to gain power and control over their lives: “I 
can’t maintain relationships, friendships are really hard, I haven’t been able to 
work, even making a cup of tea is quite difficult at times, I just spend a lot of 
time on my own in my flat (BBC SE)” - SKILLS, PERSONAL BEHAVIOUR 
CHANGE, BUILDING PERSONAL RELATIONSHIPS, PERSONAL ECONOMICS, 
SOCIETAL COSTS 

Helping service users to choose not to pay attention to distressing voices so 
that they can choose to do something different (SVC feedback on website) 
helping service users to concentrate on the here and now and give them hope 
that they will get through the experience and things will be better “More 
practical things to distract: reading, cross-stitch, mosaic, art. Found all this 
really helpful. 'Gets lost' in books and can't hear the voice so much. Haven't 
self-harmed since starting the therapy. I was really happy with the clinic & 
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Stakeholders/users of SVC/OCD clinic 
research and why they are important 

Activities and outputs that 
stakeholders/end service users may be 
impacted by 

(x) indicates my direct contributions 

Outcomes and impact: results from my reflective practice *KEY WORDS IN 
UPPERCASE 

 

Clinical Trainees & Students – 
attracting trainees and students to keep 
helping us to answer different research 
questions. 

Clinic Research Teams – to keep 
researching new questions, developing 
interventions and services to improve 
access and treatments for service users 
based on evidence 

Commissioners – to fund services 
keeping interventions and services 
available when they are needed 

Research Funders - to fund research to 
develop the evidence-base for 
interventions and services  

Data - Data management & statistical 
training, guidance, and advice (x) 

Service delivery and adaptations - 
Changes to the referral pathway 

Interventions - New & adaptations  

Training - clinicians and specialist 
supervision  

Community engagement and 
participation – held Lived Experience 
Advisory Panel (LEAP) meetings 

Stakeholder report/meetings (x) 

Feedback surveys from service users, 
carers, and clinicians 

Conduct research – Data management, 
conceptualise design, protocol, SAP (x) 

 

 

 

 

what it has provided. The voice isn't as dominant as it used to be.” - SKILLS, 
PERSONAL BEHAVIOUR CHANGE, ATTITUDE, QOL 

Helping service users with OCD to face their fears so that they feel supported 
reduce their compulsions - SKILLS, PERSONAL BEHAVIOUR CHANGE, 
ATTITUDE, QOL 

Keeping service users out of hospital (BBC SE article) - CAPACITY, HEALTH 
SYSTEM, NHS HEALTH ECONOMICS, EFFICIENCY 

Skills for service users to build self-esteem, notice triggers e.g. mood lowering, 
stress levels increasing and intervene before voices cause havoc and distress. - 
EFFICIENCY, SELF-EFFICACY 

Clinical Practice change – Clinicians who treat people who hear voices, who 
might otherwise focus on a different co-morbidity e.g. depression, change 
their attitude about their role in offering a therapy to reduce voice-hearing 
distress. In the OCD clinic, expert specialists work alongside clinical services to 
help improve practice. Clinician attitudes and knowledge are helped to change 
which creates behaviour change which leads to changes in clinical practice - 
KNOWLEDGE, ATTITUDE, BEHAVIOUR CHANGE 

Better understanding of how the clinics and interventions can support service 
users e.g. briefer interventions delivered by briefly-trained or stepped level of 
care by experts specialists – DECISIONS, EFFICIENCY, CLINICAL PRACTICE, 
INVESTMENT DECISIONS FOR SERVICES, NHS HEALTH ECONOMICS 

Clinicians – improved knowledge of treatment options for their patients – 
CBT/ERP works for some of the people some of the time and not everyone 
who needs it is offered it – PATIENT CHOICE, DECISIONS, PERCEPTIONS, 
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Stakeholders/users of SVC/OCD clinic 
research and why they are important 

Activities and outputs that 
stakeholders/end service users may be 
impacted by 

(x) indicates my direct contributions 

Outcomes and impact: results from my reflective practice *KEY WORDS IN 
UPPERCASE 

 

EFFICIENCY, CLINICAL PRACTICE, INVESTMENT DECISIONS FOR SERVICES, NHS 
HEALTH ECONOMICS 

New Services on board to invest in clinic; Assessment Treatment Services buy 
into the model or take it on themselves after training from the SVC- 
INVESTMENT DECISIONS FOR SERVICES 

Clinician Training – Service leads ask for training for their teams - IMPROVE 
SKILLS 

Decision on if we should or shouldn’t offer group PBCT / Mindfulness-based 
ERP - INVESTMENT DECISIONS FOR SERVICES 

Improved skills for therapists – therapists learn more about evidence-based 
interventions - PATIENT CHOICE, EFFICIENCY, BUILDING CAPACITY 

More choices for service users, tailoring - PATIENT CHOICE, EFFICIENCY 

Commissioning continues - INVESTMENT DECISIONS FOR SERVICES, NHS 
TRUST & DOH 

Building the evidence base – NEW KNOWLEDGE, AWARENESS, 
COLLABORATIVE RELATIONSHIPS, CLINICIAN BEHAVIOUR CHANGE, 
DECISIONS, CLINICAL PRACTICE, INVESTMENTS (…all of the key words) 

Apply for funding for PhDs, feasibility, pilot and RCT – successful and 
unsuccessful; helping to develop research questions, clarifying research design 
(protocol)– CLINICAL-ACADEMIC-PATIENT RELATIONSHIPS, 
COLLABORATIONS, RESEARCH COMMUNITY, REDUCING STIGMA, RAISING 
AWARENESS 
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Stakeholders/users of SVC/OCD clinic 
research and why they are important 

Activities and outputs that 
stakeholders/end service users may be 
impacted by 

(x) indicates my direct contributions 

Outcomes and impact: results from my reflective practice *KEY WORDS IN 
UPPERCASE 

 

New relationships in the trust to keep raising the awareness of the need to 
treat distressing voice-hearing and to offer therapy -CLINICAL-ACADEMIC-
PATIENT RELATIONSHIPS, AWARENESS, CLINICIAN BEHAVIOUR CHANGE, 
CLINICAL PRACTICE 

Data sharing – data is made available to others, trainees and students are 
attracted to the clinic to do their own projects. -KNOWLEDGE, IMPROVE 
RESEARCH SKILLS, SERVICE EVALUATION 
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Stakeholders/users of HCV clinic 
research and why they are important 

Activities and outputs that 
stakeholders/end service users may be 
impacted by 

(x) indicates my direct contributions 

Outcomes and impact: results from my reflective practice *KEY WORDS IN 
UPPERCASE 

 

Service users – to keep engaging in our 
hepatitis C test and treat service to 
avoid onwards transmission, and 
improve quality of life (QoL) 

Commissioners – to fund services, 
keeping interventions and services 
available when they are needed 

Research Funders - to fund research to 
develop the evidence-base for 
interventions and services  

Drug and alcohol workers – to keep 
engaging service users, offering 
services, take up training, improve 
understanding of service user needs 
and available treatments, referring their 
service users 

Psychiatrists – to keep supporting 
mental health needs and improve self-
efficacy hope, and recovery 

Community hepatitis nurses – to keep 
delivering evidence-based practice, 

Conduct research – Data management, 
conceptualise design, data linkage, 
design protocol, SAP, analyse data, 
write-up; production of evidence (x) 

 

Open Access Journal articles evidencing 
outcomes, engagement, success of 
delivery, target meaningful and relevant 
practitioner journals, the practitioners 
need to trust the source of the 
information and the quality (x) 

 

Research & Service Evaluation 
collaborations (x) results have 
influenced the introduction of this 
model to new sites; new research 
evaluating the model in homeless 
hostels End-C project 

 

Dissemination - Presentations at 
regional, national, and international 
conferences; interim results have been 

The impact of the clinic is to treat people who use drugs and help them avoid 
transmitting HCV to others therefore opportunities for future transmission are 
reduced. This is called ‘treatment as prevention’(280)- REDUCE INFECTIONS, 
REDUCE CLINICAL BURDEN, SERVICE DEVELOPMENT, COMMISSIONING, QOL 
IMPROVEMENT, HEALTH ECONOMICS 

Reduction in hospital admissions/100000 with HCV-related end-stage liver 
disease (ESLD) & mortality in those aged <75 from ESLD + Hepatocellular 
Carcinoma - QOL IMPROVEMENT, REDUCE CLINICAL BURDEN  

Improve health-care providers expertise in HCV care for PWUD - IMPROVED 
KNOWLEDGE, SHARE SUCCESSFUL PRACTICE, REDUCE STIGMA 

Change perceptions that there is a high re-infection rate among PWUD - 
CHANGE PERCEPTIONS, BEHAVIOUR CHANGE OF SERVICES 

Reduce discrimination or stigma from health services - CHANGE PERCEPTIONS, 
SUPPORTIVE NON-JUDGEMENT CARE, IMPROVE ENGAGEMENT  

Positive narrative and word-of-mouth - INFLUENCES PEERS TO ENGAGE, 
IMPROVED ENGAGEMENT  

What works for whom the clinic i.e. those who are currently active drug 
injectors / ex-injectors / active injectors and share equipment vs those who do 
not. This information was called for by the clinical community (186). - 
KNOWLEDGE, RAISED AWARENESS 
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engaging service users, and collecting 
good quality data 

Primary care practitioners – to receive 
information about hepatitis C screening 
and treatments, to refer their patients 
for treatment 

Health & care staff including hostel 
managers – to keep engaging service 
users, offering services, take up 
training, improve understanding of 
service user needs and available 
treatments, referring their service users 

Pharmaceutical companies – To keep 
building on the evidence base for 
developing hepatitis C treatments, to 
fund good quality clinical effectiveness 
studies  

Service leads – to keep delivering and 
offering evidence-based service models 
and treatments  

Clinic Research Teams – to keep 
collecting good quality data, 
researching what works for who, to 
improve access and treatments for 
service users based on evidence 

Statisticians & methodologists - learn 
from the different data collection and 
analytical methods and challenges  

 

used in a published meta-analysis (177); 
posters (x) 

 

Consultancy – For Gilead Sciences and 
on consultancy panels 

 

Impact assessment - Research 
Excellence Framework contribution (x) 

 

Community engagement and 
participation - Carried out PPI 
consultations with service users 

 

Service delivery, expansion and 
adoption HCV clinic started in Sussex 
and now has national recognition. The 
model is presented on the British Viral 
and Hepatitis website under best 
practice (279); the business case 
template is also published on the 
website for other service providers to 
use; Birmingham & Nottingham HCV 
treatment networks have adopted 
elements of the model 

 

Transformation of HCV management 
guidance for people who use drugs 
nationally and internationally through 

 

Improved awareness of HCV, prevalence and how it is treated. Dillon et al., 
2016) - KNOWLEDGE 

Positive relations with the healthcare system - reducing the fear of, or 
experience of, stigmatisation Dillon et al., 2016) -TRUST, REDUCING STIGMA, 
IMPROVE ENGAGEMENT 

Reduction of other social medical and psychiatric co-morbidities Dillon et al., 
2016) -SERVICE DEVELOPMENT, IMPROVED QOL 

Evidence that community services that are more conveniently located for 
PWUD have high levels of success -COMMISSIONING, WIDENING ACCESS 

More multidisciplinary work e.g. Mental Health, housing -SERVICE 
DEVELOPMENT, IMPROVE QOL 

Scientific evidence produced from validated and systematic data that can be 
shared on health and economic impact of HCV to inform -SERVICE 
INVESTMENT AND PLANNING (186) 

Helped conduct rigorous evaluations of models of care that has been taken up 
by Nottingham & Birmingham - INVESTMENT, SHARED PRACTICES, 
COMMISSIONING 

Improved interactions between the community hepatitis nurse, psychiatrist, 
key workers, and GP. -TRUST, RAISED AWARENESS, REDUCED STIGMA, 
HOLISTIC APPROACHES, IMPROVED ENGAGEMENT, QOL 

Ongoing training for the SMS staff involved with bloodborne virus testing and 
providing them with the latest evidence on HCV treatments to demonstrate 
that treatments should not be denied for PWUD (141) -RAISED AWARENESS, 
REDUCED STIGMA, SKILL IMPROVEMENT, WIDEN ACCESS 

PWUD know where they can come for treatment - overcoming system-level 
barriers, overcoming social barriers to treatment, information about where to 
go without stigma and discrimination - TRUST, REDUCING STIGMA, QOL 
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the British Viral Hepatitis Group, UK 
HCV Trust, HCV Action, and 
International Network for Hepatitis in 
Substance Users 

IMPROVEMENT, SUPPORTIVE NON-JUDGEMENT CARE, PATIENT CHOICE, 
WIDEN ACCESS 

 

 

 

Stakeholders/users of Sialon II Project 
research findings and why they are 
important 

Activities and outputs that 
stakeholders/end service users may be 
impacted by 

(x) indicates my direct contributions 

Outcomes and impact: results from my reflective practice *KEY WORDS IN 
UPPERCASE 

 

Commissioners – to fund services, 
keeping sexual health interventions and 
services available when they are 
needed 

 

Public Health policy makers – to make 
health and care decisions, plans and 
actions which protect individuals from 
preventable diseases and onward 
transmission 

 

Sexual health service leads – to keep 
delivering and offering evidence-based 
service models and treatments  

 

Surveillance protocol – published and 
used in other areas 

 

Service delivery - HIV Testing + 
treatment, counselling and clinical -
follow-up, outreach prevention work 

 

Community engagement & 
participation - Collaboration with local 
venues – commercial and non-
commercial; public involvement in 
designing the study 

 

 

Protocol detailing processes for sampling, engagement, testing and follow-up 
of MSM in a bio-behavioural surveillance studies - IMPROVED KNOWLEDGE, 
SHARE SUCCESSFUL PRACTICE, STANDARDISATION, CONSULTATION, NEW 
COLLABORATIVE RELATIONSHIPS 

The impact of the Sialon II study is to help practitioners to plan strategies for 
increasing HIV testing and HIV treatment; to reduce HIV transmission; and, to 
promote good sexual health. As the data is available at city-level, the study’s 
suite of findings can be used to develop community-level prevention 
approaches. REDUCE INFECTIONS, REDUCE CLINICAL BURDEN, SERVICE 
DEVELOPMENT, COMMISSIONING, QOL IMPROVEMENT, TAILORED 
INTERVENTIONS 

Like the HCV clinic, encouraging MSM to get regular testing, and to complete 
HIV treatment regimens as required, will help them to avoid transmitting HIV 
to others therefore reducing future transmissions. This is called ‘treatment as 
prevention’(280) - PUBLIC HEALTH & BEHAVIOUR CHANGE REDUCE 
INFECTIONS, REDUCE CLINICAL BURDEN, DEVELOPMENT, QOL 
IMPROVEMENT, HEALTH ECONOMICS 
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Community sexual health practitioners 
- to keep engaging individuals in 
different evidence-based ways for 
screening, sexual health promotion, and 
tailoring services 

 

Public health promoters - to keep 
engaging individuals in different 
evidence-based ways for screening, 
sexual health promotion, and delivering 
health protection messages 

 

Researchers - to keep collecting good 
quality data, researching what works 
for who, to improve access and 
treatments for individuals based on 
evidence. To keep asking/answering 
new research questions. 

 

Statisticians & methodologists - learn 
from the different data collection and 
analytical methods and challenges  

 

Conducted research – 
conceptualisation of research design, 
variable selection, SAP, analysis, and 
write-up; production of evidence (x) 

 

Collaborating & Validating research – 
Validating research outputs from others 
in the partner’s network (x) 

 

Open Access Journal articles Evidence 
of risk factors related to poor sexual 
health; targeting meaningful and 
relevant practitioner journals, 
practitioners need to trust the source of 
the information and the quality (x) 

 

Dissemination - Presentations at 
regional, national, and international 
conferences; journal articles  

 

Consultancy - Japanese Bio-behavioural 
study / methodology adoption 

 

Impact assessment - Research 
Excellence Framework contribution (x) 

HIV cases directly captured that otherwise would not have been. - REDUCE 
ONWARD INFECTIONS, RAISE AWARENESS 

Improve health-care providers strategic approach to increasing testing and 
treatment for MSM - IMPROVED KNOWLEDGE, SHARE SUCCESSFUL PRACTICE, 
REDUCE STIGMA, WIDEN ACCESS 

Positive narrative and word-of-mouth - INFLUENCES PEERS TO ENGAGE, 
IMPROVED ENGAGEMENT  

European-wide validated data produced that can be shared to inform service 
investment, planning and future research. Scientific evidence can be used to 
demonstrate a need for (continued) targeting and encourage local 
commissioners to invest in health care for MSM - COMMISSIONING, SERVICE 
DEVELOPMENT, TAILORING, CLINICAL EFFECTIVENESS 

Raising awareness of impact of HIV testing and treatments and demonstrating 
that MSM should be encouraged to come forward for screening; Reduce 
discrimination or stigma from health services including in other countries 
where MSM are not prioritised but should be - CHANGE PERCEPTIONS. 
SUPPORTIVE NON-JUDGEMENT CARE, COMMISSIONING 

Demonstrating that vulnerable groups and seldom heard groups can be 
reached if a community-outreach approach is used. E.g. going to venues where 
MSM gather. - CHANGE PERCEPTIONS, IMPROVED ENGAGEMENT, TRUST, 
RAISED AWARENESS. 

Building the evidence base – NEW KNOWLEDGE, AWARENESS, 
COLLABORATIVE RELATIONSHIPS, PUBLIC HEALTH PRACTITIONER 
BEHAVIOUR CHANGE, MAKING DECISIONS, PLANNING, SERVICE 
DEVELOPMENT 

 


