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w S a dafthiedatic analysis was conducted and three themes were identified; use
interface problems and improvements, living with ;T@id high tech or low tech
healthcare.The theme user interface problems and improvements was quantified
using problem discovery analysosprioritise the fivepre-defineduser interface
categories; avigation, content, page layout, terminology, data entry and technology
for redesign(Rubin, 1996 I GASy 14 Q KAIKSad NBRSAAIY LIN
staffit wasdata entry and technology.

Designrecommendations:The prototype head injury survey application hHad user
interface design recommendation§he next design iteration will be sensitive to
neurological deficits, limited IT skills and low reading abfgreral implications for
practicein conducting TBI screening were identifi&taff should retain control over

the administration of the head injury survey application as the recollection of past
traumatic events was distressing for patients. Family and friends should be involved in
TBlscreening to help differentiate any changes in neurological functioning post head
injury. Administration of the instrument should be restricted. Preferred delivery
method was clinical interview using mobile computer technology. Electronic
healthcare record could provide prompts to conduct TBI screening if associated

clinical markers for head trauma have been detected.
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1.0Introduction

Thisthesisexploresthe use of mobildealthapplication technologyor detecting
traumatic brain injury (TBI) ipatients receiving community drug and alcohol
treatmert. The structureof this thesissasfollows. Chapter 1outlinesthe aims and
objectives of the studpndintroduceshumancentred design as a standard for health
application development. Chapter grovidesthe rationale for routine TBI screening
for patientsreceiving community drug and alcohol treatmarging health application
technology.In chapter 3,a scoping review was conducted to identifglidatedcase
findinginstruments for detecting létime exposure to TBI. The instruments were
reviewed and the rationale offered for the use of heath applicatioiih embedded
clinicaldecision support software. Chaptéydetailsthe pragmatic methodological
underpinnings fothe development omobile health applications Chapter Sdescribes
the usability design and evaluation methods from stakeholder involvement to
formative usability testing. Chapt& presensthe findings from the formative
usability evaluation o& prototype health application witpatients and staff in a
community drug and alcohol treatmesetting. Chapter, integrates and synthesises
the formative usability findingwith the widerliterature andprovides a discussion of
the implications for policy and practiceith limitations d the study Chapter8,
concludes with the key findings of the study from the applicatiohwwhancentred

design and evaluation in healthcareluding recommendationfor future research

1.1 Aim
The aim of this study v&to develop a user interface with embedded clinical decision
support software for detecting self or proxy reports of lifetime expodorgaumatic

brain injury (TBI) with patientseceivingcommunitydrugand alcohol treatmen

1.2 Objectives

- To reviewthe available literature and identify a case finder for detecting self or
proxy reports of lifetime exposure to TBF fpatientsreceivingcommunity drug

andalcohol treatment.



- To develop a user interface adapted from a standardised case finder for
detecting self or proxy reports of lifetime exposure to TBI with stakeholder
involvement following usability design guidelines.

- To conduct a formative usability evaluation of the prototype user interface for
a TBI case finder with patients and stafioommunity drug and alcohol
treatment servicethrough the identification of usability problems and idea

generation for redesign.

1.3 Medical device standalone softwareegulationin Europe

Health applicationsre becoming increasingbredominantwithin health and social
care(NHS Innovations South East, 20HBalth applications can have multiple
functions including diagnds theragy and monitoring(NHS Innovations South East,
2014) Health applications must demonstrate compliance to European directives
(MHRA, 2016)There are four classifications of medical device andiKeViedicines
and Healthcare Products Regulatory Agency (MHR#Ajde guidance in how to
classify a health applicatigHRA, 2016)Jnderstanding the regulatory pathways for
medical device classification is essential when marketing the health application in
Europe(MHRA, 2016)The classification system supports the development team in
determining whether the health application would be considered a medical device

(MHRA, 2016)

1.3.1Navigating the regulation

The primary function of EU regulation for standalone software is to provide a
framework for market access, international trade and regulatoryveogence
(Altenstetter, 2012)The regulation promotes patient safety, innovation and market
competition(Carroll and Richardson, 2018he MHRA have published guidarce
how to navigateEuropean directiveensuring the medical device is compliavith
regulatiors (MHRA, 2016Medical devices in Europe are regulated byethEuropean

directives



93/42/EEGamendments 2007/47/E€oncerning medical devices
90/385/EEC concerning active implantable medical devices
98/79/EEC concerning in vitro diagnostic medical devices

(MHRA, 2016)

Standalonesoftwarecaneither be a nedical device or an access@McHugh et al.,

2011) MEDDE.1/6 provides specific guidance in the qualification and classification

of standalone software including mobile health applicati¢B€, 1993)

1.3.2Definitions

To determine whether a health application is a medical devineeds to meet the

following definition:

W dny instrument, apparatus, appliance, software, material or othé&clay;

whether used alone or inombination, including the software intended by its

manufacturer to be used specificallyrfdiagnostic and/or therapeutipurposes

and necessary for itsrpper application, intended by the manufacturer to be used

for human beings for the purpose of:

diagnosis, prevention, monitoring, treatment or alleviation of disease,
diagnosis, monitoring, treatment, alleviation of or compensation for an injury
or handicap,

investigation, replacement or modification of the anatomy or of a physiological
process,

control of conception,

and which does not achieve its principal intended action in or on the human body

by pharmacologicalimmunologicalpor metabolic meansbut whichmay be
FadaAadSR Ay Ada FdzyOluAz2yQ

EC (1993)g.5

Standalone software gbeen defined as:

WX a2F0G6FNB SgKAOK Aa y20 AyO2NLIR2NI (SR

LI I OAy3 2y (GKS YIENJSG 2N AGa YFE{Ay3 | DA

EC (1993)g.7



A health application for detecting lifetime exposure to TBI could meet the provided
definitionsin the following wayThe application igliagnostic software for detecting
brain ifury in patients caused by head trauraad is not incorporated into a medical

device.

1.3.3Classification
Todeterminethe appropriateregulatory pathway the health application must follow,
the classification of the device must first bstablishedMHRA, 2016 Medical device
classification is a risk focused system accounting for vulnerability of the human body
andassociatedisks with the device@MHRA, 2016)
Prior to classificatiostandalone software musheet the following criteria

- Computer program

- Not incorporated into a medical device

- Performactivities differer to storage, archive or search

- Providean action for patient benefit

- Meet the definition of anedical device or an accessory

(EC, 1993)

Standalone software which has met the definitions of a medical device is subject to
classification criteria found in Annex IXQifective 93/42/EE@hich can be found in
appendixA (EC, 1993)in this studyclassificatiorrule 1 (EC, 1993pplies asit is a

non-invasive device

This designatethe health application staclass | medical devi¢ggC, 1993)The health
application can further be compartmentalised into modu{Bsccardo et al., 2014)
The intended use dhe modules determines whether they have a medical purpose
(Boccardo et al., 2014n this studymodules of thehealth application which provided
information advice and guidanae relation to TBI or instruction in how to make
referral to specialist brain injury services may be consideredmedical device

modules and not subject to regulah for medical devices.



1.3.4Conformity essessment route for CE marking
Health applicationgannot be marketed for use with a CE markil they have
undergonea conformity assessmelfiMHRA, 2016)The designated CE mark is based
on the classification of the medical devigdHRA, 2016)
In early instrument design and development consideration must be given to regulatory
requirements(HRSA, 2006 he area of regulation prioritised in this study focused on
the ergonomics of humasystem interaction.
WeKAA aKlFftf AyOfdzRSY
- reducing as far as possible, the risk of use error due teetgenomic features
of the device and the environment in whitie device is intended to be used
(design for patient safety) and
- consideration of the technical knowledge, experience, education and training
and where applicable the medical and physmahdiions of intended users
(design for lay, profegs2 Yy I £ = RA &l 6f SR 2NJ 20 KSNJ dza S
MHRA (2016)g.27

1.4Humancentred design and evaluation

Williams (2012jeport highlighted the need to conduct routine TBI screening with at
risk patient groupsPatients receiving drug and alcohol treatment are at risk of TBI
(Silver et al., 1997Detecting TBI in patientsith co-occurringsubstance use disorder
and neurological disabilitg complexXAmerican Psychiatric Association, 2013, Iverson
et al., 2005)Developing health application technology with embedded clinical decision
support sofware for detecting TBI was considered to be a viable solution by the
research team in this studifumancentred design provides a framework to develop

an instrument which is simple to use through revealing the uaitgquirements of the

end user and othestakeholdergISO, 2010)

The egonomics of humaisystem interactiorstandard(ISO, 2010yffered broad
guidance in the planning and management of usability resedrcl.guidance didot
extend to choice of paradigmatic approach or specific instruction in what usability
methods and techniques should be incorpted into the study. Chapter, $rovides an
explanation for the use of a pragmatic methodology and the incorporation of a

concurrent mixed methods research design.
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Humancentred design haifour development phases; 1) understand and specify the
context of use, 2) specify the patient and staff reqments, 3) produce design

solutions,4) evaluate design solutiorfisSO, 2010)

Hgure 1provides a broad overview of tredoption of thehumancentred design and

evaluation process for this studgndis expanded upon in this chapter.

Figurel - User centred design and evaluation process

Context of use Patient and Produce designs Evaluate
staff designs

Scoping requirements AdaptTBI

literature review | N screening Conduct
P :> .
’ Stakeholder ’ instrument formative
expert reference . usability test
Follow usability

groups with prototype

guidelines

1.4.1 Contextof use

Ascoping review providitthe best solution to understand and specify real context of
use for a standardised case finder for detecting lifetime exposure to TBI. Identified
case finders wre screened for suitabilityith a focus on any shortcomings which
could have implications fgsracticein a communiy drug and alcohol treatment

service None of the identifiedTBI case finding instrumenigere entirely fit for

purpose Chapter 3 outlines a needs assessment using a scoping review to establish
the practice gap between the current position and the intendgal(NHS Inovations
South East, 2014A rationalefor the development of a health application for TBI

detection is provided.

1.4.2 Specify the patients and staff requirements

Involving stakeholders in the design process was a priority in the development of the
health application user interfacé standardised case finder for detecting lifetime
exposure to TBbrmed the basis of the health application desi§ohl et al (2007)
demonstrated how researchers could enhance the design of a health application

through the inclusion of patients and staff in the design process. In this study, user
7



involvement approachewere adopted to elicit tacit knowledge from patients and
staff through fostering collaboratiieumancentred design principle@Venget al.,
2007, Armbruster et al., 20073 pecific design requirementgere considered by
involving patients andgtaff in the development proceg®\rmbrister et al., 2007)
Chapter4 providesan explanation for the use of expert stakeholder involvement in

this study

A human centredapproachto designwas notwithout its limitations Access to
resources, challenges in communication pathways and collaboration between users
and designers, combined with a lack of background in usability research infthence
outcomes. Chapter, providesa comprehensive discussion of the mixed methods
findings including the strengths and limitations of conducting usability researh in

community drug and alcohol treatmenésrice

1.4.3 Produce design solutions

Design solutions we developed from patient and staff contextual experiencElse
design pra@ess was not exclusively dependent upon patient and staff involvement and
specialist consultation was requiréBRector et al., 1992)-actorswvhich limitedthe

extent of uselinvolvement includd comprehension of usability evaluation methods,
role responsibilities and how to express idé@ould and Lewis, 1985)

Capturing tacit knowledge in healthcgpeesenteda signiicant challengavhen

designing a health application for TBI screer{iMgng et al., 2007)To mitigate these
limitations, usability guidelinesere adhered to in the development of the health
application user interfacé€Johnson et al.,@7b) Humancentred design and

evaluation wa an incremental process with rigor®assessment.

Abstract design solutions presented a major challenge for patient experts with
suspected neurological deficits who preferred to understand design conaepts
literal, concrete wayWehmeyer et al., 2004Paper based prototyping was adopted in
an effort to make design ideas more tangible making the design process notusivie
through valuing multiple perspectivéSefelin et al., 2003 Chapter, provides a

detailed overview of the design and evaluation procedures used for this study



1.4.4 Evaluate designs

In this study a prototype user interface developed by patient and staff stakeholder
discussiongroupsunderwentformative usability evaluatiorRecurrent usability
themes in healthcare are mostly centred on navigation, data entry and terminology
(Butz and Kruger, 20065or this atdy the user interface evaluation extended to
technology, page layout and conteftoreplicate real world test conditions, a
formative usability evaluation wasonducted in a community drug and alcohol

treatment service with patients and staff.

Heathfield et al. (1999)romoted the use of both quantitative and qualitative research
methods toincrease usabilit perspectiveMost usability testing is formative anthe
study design is primarilyjixed method(Rubin and Chisnell, 2011 this studythe
dominant method was qualitativéhowever, a mix of methodsasused to find and fix
usability problems through quantifying frequency and severity of identified issues
(Rubin and Chisnell, 201Qhapter 4discusseshallenges to healthcare usability
evaludion including methodological issues, testing practicalities and presentation of

findings

In part, achieving good desigves about reducing frustration for the end user; an
important consideration for patients with TBI (see Cha@&rhere patients share

their experiences of living with TBI). Usability evaluation delivatdetie appropriate
time in the technology development lifecycle off¢he best solution for identifying

problems in user interface desigRubin and Chisnell, 2011)



2.0 Background

2.1 What is traumatic brain injury?

In the UK approximately 200,000 pdere admitted to hospital annually with head
injury (Hodgkinson et al., 20145orthis study tle World Health Organisation (WHO)

definition of TBI will be used:

WLT GKS KSIR A& KAG o6& +ty SEGSNYylLf YS

inside the skull and can be injured against the solid meningeal membrane, the

dura, or against the inside tifie neurocranium. Acceleration and deceleration

F2NOSa YIFeé RA&ANHzZI GKS ySNIW2dza (A aadzS
WHO(2006)pgl64

The severity of TBI can vagkeatly. 90%of head injuries are classified as mild and have
a lowmortality rate of less than 1%%#WHO, 2006)Fatigue, poor concentration and
anxiety are functional neurological impairments associated witld TBI and areften
categorised as post concussional syndrome1CG[B07.2). Severe TBI accounts for 3
5% of head injury hospital admissgand mortality rangebetween 2050%(WHO,

2006) A history ofsubstance use behaviopre head injurynakes the process of
diagnosing TBI are challengindlverson et al., 2005}t is problematicto reliably
differentiate between neurological symptoms of TBI and other cadsesto the

transient or permanent effects of substance use behavittarson et al., 2005)
Neurobehavioal outcomes for substance using patients potentially have limited
reliability in detecting TBI as irritability, agitation, restlessness and aggression are
known transient characterigts for patients in early stagirug and alcohol treatment
recovery(Baguley et al., 2006) his merits further explration when the methods of
detecting TBI can no longer be relied upon, as substance use behaviour is a prevalent
morbidity preinjury (Corrigan, 1995, Corrigan and Bogner, 2007, Bogner et al., 2001,
KolakowskyHayner, 1999, Ruff et al., 1990, Cifu et H396)

2.2 The biomechanics of ttamatic brain injury
TBlcan be described as either focal or diffuse. A focal injury typically occurs after a fall
potentially leading to a fractured skull, cerebral contusions or haemorriisigegulies

and Hicks, 2009Diffuse njuries are caused by inertial acceleration of the brain
10



through whiplash or exposure to a blg§&ennarelli, 1992)The exact mechanics of

what causes TBI is not entirely understood, although translational and rotational forces
feature. TheCentredfor Disease Control andrevention(CDE(NCIPC, 201@&ffers an
animated model illustrating the causal mechanisms behind TBI which can be found in

figure 2.

Figure2 - TBI causal mechanisms model

TBI is thought to occur when the soft brain hits the hard, sharp ridges on the inside of
the skull damaging the surface of the brédMCIPC, 2016 he anatomical accuracy of

the CBC modelNCIPC, 2016)s been criticised as the animation exaggerates the
extent of translational brain movement within the cranial vault following exposare t
high velocity force¢Giordano et al., 2014}t is thought cerebral spinal fluid combined
with minimal capacity for brain movement serves to limit the extent of widespread
axonal injury(Hernandez et al., 2016n theCDGnodel the brain moves as one solid
mass and this does not represent shearing forces which occur after a rotational impact
to the head, leading to axonal straini{@iordano et al., 2014, Gennarelli and Graham,
1998)

Holbourn (1943)nade an early predication that the brain does not expece damage
solely through translational movement. Animal and computational modelling

supportedl 2 t 0 2 (d2M3)pfediction demonstrating how both coronal and sagittal
11



rotation are associated with traumatic inju¢Browne et al., 2011, Eucker et al., 2011,
Smith et al., 2000)Traumatic coma only occurred in ndwman primate testing when
transhtional and rotational acceleration were combingdmmaya and Gennarelli,

1974) Furtherstudies have been conductethichinvestigaed the measurement of
human head rotation during impact and found TBI is not something which exclusively
occurs to the surface of the bra{Bartsch and Samorezov, 2013, Camarillo et al., 2013,
Rowson et al., 2012)nstead damage is thought to originate in the corpus callgsam
fibrous network of nerves connecting the two hemispheres of the bfidernandez et

al., 2016) Forces from a rotational strike are thought to transmit through the cerebral
falx, which descends vertically between the two hemispheres to the corpuswallos
(Hernandez et al., 2016Atrophied corpus callosum and enlarged ventricles are found
in patients with chronic traumatic encephalopathy, a neurodegenerative disease

associated with multiple head injuriéBroshek et al., 2005)

2.3 Traumatic brain injury classification
Detecting TBI typically involves a series of core questions:
- Have yowever had an injury to your head or neck?
- Did you lose consciousness?
- Were there any changes in cognitive, behavioural, emotional or physiological
functioning?
(Corrigan and Bogner, 2007, Bogner and Corrigan, 2009, Walker et al., 2007,
Pitman et al., 2015)
The primary clinical marksifor assessing the severity Blincorporate the duration
of loss of consciousness, post traumatic amnesia dazed disorientation and
confusion illustrated in tablé.

Tablel - Traumatic brain injury classification

Severity | Loss of consciousnesy Post traumatic amnesia or dazeq Glasgow Coma
disorientation and confusion Scale scores
Mild Less than 5 minutes Less than 24 hours 1315
Moderate 5¢ 30 minutes 24 hours + 9-12
Severe | More than 30 minutes 24 hours + 3-8

12




The Glasgow Coma Scale (GCS) is a measure for assessing levels of consciousness with
a 15 item scale as part of routine clinical practice in head injury management and early

assessmengJones, 1979)

2.4 Traumatic brain injury prevalence ipatients receiving drug and alcohol

treatment

Violenceis the second leading cause of TBI, behind motor vehicle acci(i2aitsner et
al., 1993)Violent TBI imssociated with substance use disordexther than other TBI
aetiology(American Psychiatric Association, 2013, Hanks et al., 2003)

Prevalence for TBI in a suaaste use treatment group is thought to be in the regioBaf
63% for mildmoderate head injury with a median of 53%ilver et al., 1997)n
comparison, there is a prevalence rate for TBI of 8.5% in a general US pop@@emnet

al., 1997) The available literature has not yet identified the direction of the relationship
between TBI and substance u$®alker et al., 2007 Notably, there have been some
methodological limitations ilmow TBI islassified and recorded across studies
(Corrigan and &ner, 2007)This is further compounded as 30% of all head injuries in
a substance use population do not receive medical care resulting in no clinical records
to obtainleading to an underreporting of head trauma eve(®@orrigan and Bogner,
2007)

Males between the ages of 15 to 24 are at greaigk of sustaining a TERitman et

al., 2015) In Scotland, rates of head injury are three timaghleir in males compared

to females(Pentland et al., 1986Females experience more &€ injuries and there

is a higher fatality rate following head injuflyarace and Alves, 200Bemales who
have a partner with substance use behaviour are at higher risk of domestic violence
(Kyriacou et al., 1999)0Icohol use pre intentional violence occurred for 51.6%
(n=132) of surveyed womgKyriacou et al., 1999Domestic violence affects all
socioeconomic classes, ethnic groupsl agegBarnett et al., 2005)Typical injuries
include being punched, kickestrangled and assaulted with a weap(#traus, 1990)
Females who have been subjected to domestic violence receiving multiple head

injuries are found to haw neurological deficitéCorrigan et al., 2003)
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Substance use behaviour prior to, during or after a head injury results in goeapeitive
impairment(Corrigan and Bogner, 200AJcohol frequently becomes a strategy for
coping with neurological disabilifMacMillan et al., 2002)ncreased aggression and
violence can be found in patients with impaired executive functioning who use alcohol
(Wood and Thomas, 2013, Marsh and Martinovich, 280é)morbid patients

consistently have lower Glasgow Coma Scale (GCS) scores at the time of injury
compared to patients with TBI who do not use drugs or alc@Bigiler et al., 1996)

GCS scores can remain low feb §ears leaving co morbid patients with a persistent
disability(De Kruijk et |, 2002, Whitnall et al., 2006, Thornhill et al., 200)ese
findings have been further corroborated with neuroimaging studies. High degrees of
cerebral atrophy and poor outcome scores following neurolodesiing, either pre or

at the time of injury have been found for substancénggpatients(Bigler et al., 1996,
Ronty et al., 1993, Kasturi and Stein, 2009, Jorge and Starkstein, 2005, Tate, 1999)
Atrophic reurological changes from alcohol dependence pre injury could result in
more severe pathological impairments with a compromised bgBigler et al., 1996)
Intoxication increases vulnerability to impact dynamics aewsve reflexes are
impaired leading to more severe injury and neurocognitive restrict{dfesarns and
LeesHaley, 1993, Sparadeo et al., 1990)

2.5 Rationale for traumatic brain injury screening in substance use treatment

A lack of awareness of TBI and associated consequences means patients are frequently
misdiagnosedWalker et al., 2007Patients seeking support from health and social

care services will typically present with a@occurring disorde(HRSA, 2006By

introducing routine TBI screening into health andiabcare services, resources could

be better ceordinated (Williams, 2012Graham and Cardon, 2008)here are several
TBlcase findingnstruments available which have been subjected to adaptation to

I O02YY2RIFIGS RAFFSNBY(O KSIf (K LIPedse@@rA | §
section3.4 Collating, summarizing and reporting the findings for an overview of TBI
screening instrumets which could be adapted to meet the specific needs of a health

and social care service provider.

It is feasible patients who use substances angltreatment resistant may in fact have

cognitive deficits making treatment engagement problematic. The challenge of
14



classifying severity of TBI is increased whenpiigent hasrecurrent head injuries.
Multiple TBI have a cumulative impact on impaired ra¢ogical functionCollins et al.,
2002) TBI frequently remain undetected in patients receiving drug and alcohol
treatment in the UKWalker et al., 2007Williams (2012ylemandedthe introduction

of routine TBI screening with at risk patient groups.

2.6 Healthcare echnology

This study postulates that the use of health technology could be a potential solution in

meeting the clinical knowledge gap through the inclusionlioicaldecision support

software. The WHO defines health technology as;
WX GKS I Liganked kriowlege ard Ekillin the form of devices,
medicines, vaccines, procedures and systems developed to solve a health
LINEO6fSY YR AYLINRGS ljdzZ fAde 2F tAGBSaQ
(WHO, 2016)

dinicaldecision support software is one emerging area of health techndBgjwva,

2014) Decision support software can be a healthcare application which assists patients
and staff in making clinical decisiof@sherdf et al., 2007) The integration of

information computer technology in a healthcare setting is not without its challenges.
To better understand the role information technology could have in healthcare it is
essential to have an awareness of the cogmitivork the system would suppof€ader

et al., 2005) Healthcare technolgy needs to be sensitive to the requirements and

needs of end users adopting the new instrumefiartin et al., 2008)Humancentred
design offers an approach in how to better ensuliaicaldecision support systems are
usable(Martin et al., 2008)

The objective of healthcare usability research is to support patients and staff in
achieving their goals in a specified context of (I§©, 2010)Jsable health technology
should strive to meehumancentred design standard$SO, 2010)The relationship
between usability and context of use is an important consideration as the extent of

usability achieved is context specifficilia and Garcia, 2003y developing an
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instrument which has a high degree of usability consideration was given to patient and

staff, tasks, technology and the clinical setting of (IS©, 2010)

Early instrument development is an iterative process used to discover desigm®ptio
and reveal new directions for design enhancem@ffiklund et al., 2016Design
iteration is more than refinement. In eamprototype design each iteration will be
subjected to evaluation with the intention of finding and fixing usability problems for
redesign(Rubin and Chisnell, 201This procedurevill shape the technology through
a cyclical process of design, test, redesign and retest actigigarwal et al., 2010)
Humancentred design is dependent upaserfeedback prior to the next iteration of
design(Wiklund et al., 2016)There are multiple methods available to the usability
researcher and the procedure is not centred around a single des{&udin and
Chisnell, 2011)it is typically the case a designer will oversee the instrument
development life cycléRothwell and Kazanas, 201The design process is both
systematic and structured shifting from an overarching aim to specific objectives

(Wiklund et al., 2016)

Health application technology can be used by both patiemis staff. A tool needs to
YSSG KS AYyGSYRSR dzaSNEQ LINBFSNByOSaod t 2;
damage and even fataliffRubin, 1996)Usability can be wide reaching and transcends
age, gender and socioecononsi@mtus(Tullis and Albert, 2013Yhe complexity of

health application technology combined with the diversity of patient users means
usability research is having an increasingly important role in haalthsociatare
servicegSauro and Lewis, 201@)sability methods will become a fundamental
approach to ensuring comgxk health application technologies are easy to use and

humancentred design will become increasingly neces$Bnbin and Chisnell, 2011)

2.7 Traumatic brain injury screening methods

There are a range of assessment methods for detecting s&\@r&hese techniques
establish whether there have been changes in the braiofafig injury and determine
the risk of emergent problems over tinf€orrigan and Bogner, 200omputed

tomography (CT) scans, magnetic resonance imaging (MRI), diffusion tensor imaging
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(DTI) and positron emission tomography (PET) scans are-imeaging methods for
diagnosing acute or chronic T®lorrigan and Bogner, 200Qurrentneuro imaging
technology lacks the sensitivity for detecting multiple mild to moderate TBI over a

lifetime (Belangeret al., 2007)

Collatinga history of head injury events and associated symptoms is the primary
method for detecting mild TBI as there is seldom physical evidence of brain injury to
rely upon(Belanger et al., 2007Retrospective data collection from clinical records
following head injury is vulnerable to under reporti@orrigan and Bogner, 200and
historically neureimaging is not cagible of detecting diffuse axonal injuries, a feature
of mild TBI, causing serious problems with cognitive proce¢Bingaime et al., 2010)
Neuropathological data suggests white matter is more vulnerable to diffuse trauma
compared to grey mattegBigler et al., 1996Widespread microscopic changes in

white matter following mild head trauma has been difficidtdetect usingraditional
neuroimaging techniqueelanger et al., 2007Advancenents in imaging technology
will eventually have the required sensitivity to detect all features associated with brain
trauma(Duhaime et al., 2010However, it is unlikely such technology will be available
for routine TBIscreeningor patients receiving drug and alcohol trea¢ntin the near
future. Selfreport remains the gold standard for detecting exposure to head injury
throughout a lifetime(OlsonrMadden et al., 2010However, seffeport cannot

confirm the presence of neurobiological damage from head trauma. Furthermore,
retrospective seleport is vulnerable toecall biagSato and Kawahara, 201H8s

there is an expectation for patients to recollect head injuries throughbeir lifetime.

The process of telescoping means patients forget past inj(viesner et al., 2005)
Deficits in memory are commonlgsociated with head trauma and related
morbidities(Rabinowitz and Levin, 20148sychoactive substance use can compromise
GKS LI GASYydQa OF LI OAGe (2 fSIENYyz &02N5
likely to be impaired in dependent substancenggpatients(Brown et al., 2000,

Solowij and Battisti, 2008, Weinborn et al., 2011)

Deficits in working memory can be found with patients who have mild to severe TBI as

features associated with memory are especially vulnerable after head injury
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(Rabinowitz and Levin, 2014, Christodoulou et al., 2001) RRSt S& @®YH | A GO

definition ofworking memory incorporates thehort-term storage of information
which can be subject to cognitive manipulation. For example, remembering you have a
healthcare appointment whilst planning the route to the clinic. @@idamage regions

of the brain whichsub-serve working memoryCohen et al., 1994)

In a study byGore et al. (2015nemory impairment was found to be an obstacle for
patients attempting to engage with psychological therapydepression whilst
receivingcommunity drugand alcohol treatment. Patients found it difficult engaging
with psychological therapy dkey could not remember appointment dates or recall
the reason as to why they wanted to access psychological(Gaee et al., 2015)
Cognitive impairment could compromise engagement with recovery treatment plans
(Khan et al., 2003)mpaired memory causes difficulties when assimilating new
information which could be interpreted as resistance or def\idhlker et al., 2007)

TBI screening should occur early in substance use treatment allowing for an
appropriate response to neurocognitive deficits with the intention of improving

treatment outcomegWilliams, 2012)

2.8 Conclusion

This chapter has provided insight into the biomechanics of head itiirgn et al.,
2003)and a working definition of TBI was offered. The process by which TBI is
classified gave an understanding in howseffort screening instruments detect head
injury. An overview of methods for detecting TBI was discuaseda rationale formed
for the use of retrospective seteport measures. TBI is a prevalent isgurepatients
receivingdrug and alcohol treatment and a case was made for the early deteation

head injury for patients inecovery(Walker et al., 207)
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3.0Needs assessment
3.1 Scoping reviewurpose
The scoping reviewasframed to achieve a broad and clearly specified search of the
available evidenceéArksey and O'Malley (2005)ethodological framework for
conducting a scopingeview was adhered to. The scoping review had four stages:

- ldentifying the research question

- ldentifying relevant studies

- Studyselection

- Collating summarising and reporting the results

(Arksey and O'Malley, 2005)

To ensure an answerable question was fornediaconsideration was given to required
elements for the scoping review. The purpose of the review was to idextdyable
case findeinstruments for detecting lifetime exposure tdBlin patients receiving

drug and alcohol treatmenaind establish whelier there were any implications for
practice.Diagnostic validation studiesane prioritised in the identification of relevant

articles.

¢ KS NBLEZ2NI WwS LI (WiNamg, 201 2pKered racBmideriklatipnEo®d S 4 Q
TBI screenindglhe TBI screening guidance formed the basis fatesign criteridor
appraisingdentified measuresin the scoping review

- instrument must be brief

nor-invasive

- selfcompleting and mitigate the need for a trained professional
- accessible to a range of different service providers

- portable and can be used in the community

- not dependent on reading ability

3.2Developing the search strategy

In an effort to conduct a comprehensive search of the available literature the following
bibliographic databases were e; PsycINFO (18@67/12/2012), Embase (194@
7/12/2012), Web of Knowledge (19@07/12/2012) and Medline (1946 7/12/2012).

Some of the &y search terms included; reliability, predictive validity, case finder,
19



traumatic brain injury and substance use. The initial search was linatedmans and

English and was completed in December 2012. An updated search was completed in
November 2016onefurther relevant studywasidentified (Pitman et al., 2015}t is
acknowledged that some potentially relevant articles could have been overlooked

through restricting the search to English language publications. Seven lists of relevant
keyworddh ¢ SNB 3ISYSNI GSRX dzaAy3d @erbsband YR Whyv
Lacey, 2010 link free text terms and subject headingsfull description of the

search strategy can Heundin appendixB.

3.3 Selecting the studies

After the initial search was completeaisifting table was used to help select the most
relevantTBIcase finding instruments which have undergone diagnastiication(see
appendixCfor sifting table).The rationale for study selection was based upon the
need to identify TBtase findingnstruments which hal been validated wittpatients

receiving drug and alcohol treatment.

Studies were selectedtiiey met the following inclusion criteria:
- Instrument validation studies foFBl caséinders
- Implications for practicevere offered
- Drug and/or alcohol treatment setting
- Were published in a peeeviewed journal
- Were unpublished articles
- Were publishedr English
Exclusion criteria:
- Not an instrument validation study fdrBlcase finders
- No implications for practicevere offered
- Notdrug and/or alcohol treatment setting

- Were not published in English

The selection process for identifying relevant articles was iterdtiegac et al., 2010)
Two studies were initially identified and a further article discovered in November 2016
(Corrigan and Bogner, 2007, Bogner and Corrigan, 2009, Pitman et al.,20186)

and abstract review was completed to apply the inclusion and exclusion criteria listed
20



above,only onearticle remained for fultext review(Corrigan and Bogner, 2007)
41 articles were hand reviewed from the reference listghe identified article
(Corrigan and Bogner, 20Q%3ee appendik). Articles were excluded by titiend
abstract reviewOneonline publication providing a repository of TBI screening
instrumentswasretained (HRSA, 2006l total 21 TBIcase findetinstrumentswere

identified and can bdound in appendixE

Sx out of the A TBIcase findersvere designated for use with patientecevingdrug
and alcohol treatmentThree of the instruments detected lifetime expostoeT Bl:
- Ohio State University Traumatic Brain Injury Identification Method (OSUD)BI
- lowa Head Injury Screening InstruméHiSI)
- Screening Tool for Dual Diagnosis and($BDDT)
The remaining threenstrumentswere not availabldor reviewdue to broken
hyperlinks in the TBI repositoffHRSA, 2006)
- Brief TBI Screenin®TS)
- TBI Screening@iShee{(TSTS)
- Brain Injury Screening For{BISF)

Bibliographic databases were used to mdafor the three inaccessible T&idse finding
instruments, no peitive search results were foun@ihe TBI repository was revisited
and the Brain Injury ScreeninQuestionnaire BISQUMSICRC, 1998)asidentified as
beingdesignated fouse with multiple patient groups for detecting lifetime exposure
to TBI(HRSA, 20064 final search was conducted using bibliograptitabaseto
identify potentially relevant diagnostic validation stusdigith the BISQthe IHISkand
the STDDA sifting table was used to help select the madevantstudies (see
appendixFfor sifting table) 25 articles werereviewed bytitle and abstractpplying

the inclusion and exclusion criteria listed abowre articleremained for fulitext

review(Sacks et al., 2009)

Only one instrument underwent diagnostic validation and reliability testing with
patients receiving drug and alcohol treatment, the OSUIDBCorrigan and Bogner,

2007) However, thescoping review revealed thglSChad been used to detect TBI in
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patients receiving drug and alcohol treatment in an observational analytic stady
could have face validit{fsacks et al., 2009, Nevo, 1985jven the paucity of available
evidence for TBtase findingnstruments which hae beendiagnosticallyalidated

with patientsreceiving drug and alcohol treatmeatly two instruments remained for
design appraisathe BIS@Sacks et al., 2009, MSICRC, 1888the OSUTB}D
(Corrigan and Bogner, 200he rationaldor not includingother TBIcase finders

which hal undergone diagnostic validation with at risk TBI populationstivasieed

for measureswhich coulddifferentiate between symptoms associated with TBI versus
substance intoxicatioat time of head injunflverson et al., 2005, Corrigan and
Bogner, 2007)

3.4 Collating, summarizing and reporting the findings
The OSU TBD and BISQ were considered relevant for further investigation. This
section matcled the two measuresagainst the sixlesigncriteriaillustrated in section

3.1Scoping review purpose.

The OSU TBD andthe BISQ werbased on different conceptual definitions of TBI
which could have implications for screening outcomes by either the over or
underreporting of TBI occurrence. The OSUIDBVas based o@entrefor Disease
Control andPreventioQ @DC(criteria for assesng lifetime exposure to TBCDC,
2008) The BISQ was basedtbie American Congress of Rehabilitation Medicine
(ACRM) definition of TBACRM, 1993)The sensitivity of the measures for detecting

TBI was beyond the purpose of this scoping review.

3.4.1Brief

The OSU TBD didnot specifylength of time to complete, howeveit, did come in two
versions, long and sho(€orrigan and Bogner, 2007he BIS@ad three sections
(Sacks et al., 2009y he instrumentaok between 530 minutes to complete. Part 1
took approximately 5 minutes to administérclinical markers associated with TBI
were not detected(Sacks et al., 2009f TBI markersaere detected parts 2 and ®ere

completed(Sacks et al., 2009)
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3.4.2Nor-invasive
Both measurewere non-invasive(Corrigan and Bogner, 2007, Sacks et al., 200®)
OSU TBID wasadministered via senstructured interview(Corrigan and Bogner,

2007)and the BISQ was a questionnaiBacks et al., 2009)

3.4.3Seltcompleting and mitigate tle need for a trained professional

Neither instrument was selfompleted by patients receiving drug and alcohol
treatment (Corrigan and Bogner, 2007, Sacks et al., 2009)

The OSU TBDrequired a trainednterviewer, with a background in brain injuries
rehabilitation,to be administeredCorrigan and Bogner, 2007, Bogner and Corrigan,
2009) For patients with camorbidity TBI detectiorwasmore complexlverson et al.,
2005) The OSU TBD had been validated wittpatients receiving drug and alcohol
treatment. The interviewer required specific trainimghow to distinguish between
altered states of consciousness dwesubstance intoxication versus TBI symptoms
(Bogner and Corrigan, 2009, Corrigan and Bogner, 200i8 was achieved by the
interviewer prioritisingT Bl events which resulted in the loss of consciousness rather

than altered states of consciousng$€3orrigan and Bogner, 2007)

The BISQ can be setbmpleted or by proxy, however, the measure was administered

by a trained interviewer when completed with patients receiving drug and alcohol
treatment (Sacks et al., 2009part 3 of the BISQ attemgad to differentiate co

occurring factors e.g. mental health disorders, substance use and medications from TBI
impairment(Sacks et al., 2009)he training demands of both instruments could be a

limiting factor for wider adoption in drug and alcohol treatment services.

3.4.4Accessible to a range of different servipeoviders

The OSU TBD had been validated witbubstance users amaffenders(Corrigan and
Bogner, 2007, Bogner and Corrigan, 206®wever, herewaslimited available
evidenceto comment on the accessibility across health and social care settings with
different treatment populationgCorrigan and Bogner, 2007, d@wr and Corrigan,
2009)
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The BISQ had beendely used in observational analytic studies across seven high risk
TBI populations; homeless peopgersonswith HIV seking vocational rehabilitatiogn
youth offenders, public school children, substance users, intercollegiate athletes and
other communitybased sample@Brown et al., Q14)

Both measures ragjred further empirical validation and reliability testing with wider

TBI treatment populations.

3.45 Portable and can be used in the community
Both measures werpaper based andauld be considered portabléCorrigan and
Bogner, 2007, Sacks et,&009) The BISQ was available online for data collection and

surveyresultswere not presented after completionf the measur§MSICRC, 1998)

3.4.6 Not dependent on reading ability

The OSU TBD wasadministered by an interviewer, making tirestrumentnot

dependent onpatient reading ability(Corrigan and Bogner, 2007, Bogner and Corrigan,
2009) The BISQ k113 questiongHRSA, 200@ndwasdependent upon reading

ability if the measuravasnot completed with a trained interviewer. Anstrument

which could be sel€ompleed by patients with low reading ability could have a
beneficial impact in the wider adoption of TBI screening in drug and alcohol treatment

making the screening process more collaborative and inclusive

3.5TBI screening implications for practice in comnity drug and alcohol treatment
The OSU T8D (Corrigan and Bogner, 20080d the BISQVSICRC, 199€jffered in

two ways; method of equiry and administration timeNeither method wagntirely fit
for purpose as an initiadase findeffor TBI in arug and alcohol treatment servicéhe
length of the BISQ was a major concern with 113 questions to compédiag up to

30 minutes to administefSacks et al., 2009, HRSA, 200i6¢ measuravas not brief
and could discourage under pressure staff from conducting TBI screening in a busy
drug and alcohol treatment servic&€he cost of training required to ensure ladalth

and social care professionalsdsufficient skill in conductinthe OSU TBED could be
prohibitive. Logistically, the eordination of interprofessional training as part of a

common he#h assessment framework for TBI screening would be a complex
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undertaking. A potentially more cost effective solution would be to convert clinical
tacit knowledge into a computerised rule based decision algorithm. In reears,
there has been an emerging interestdlinicaldecision supportaftware in healthcae
(Free et al., 2013Fxamples of these can be found in NHS triage ser¢@&athain et
al., 2004, Fitzmaurice et al., 2002, Vadher et al., 199&gision support software
would guide the health and social care professional in how to contiBtscreening
with their at risk populations, mitigating the need for a clinical background in brain
injury rehabilitation. Ahealthapplication offers portability with the increased use of

smart phone and tablet computer technology in healthcéfese et al., 2013)

The OSU TBD hal greater relevance for this study as it was specifically validated with
patients receivinglrug and alcohdireatmentand a brief version hédhbeen developed
(Corrigan and Bogner, 2007, Bogner and Corrigan, 2088 measureould form the
basis of an adapted ogputerised TBase finderPermission was granted by Corrigan
and Bogner for the OSU TIBI to be administered via a mobile enabled wedsed

application (see appendi@for research version).

3.6 Competitiveanalysis

There are several afipationstores whichsupplyhealth applicationgor clinicalstaff.

Many of the available applications have not undergone empirical validation or clinical
certification from a professional bodWHS Innovations South East, 20Bgfore
committingresources to the adaptation @fcase findingnstrument for detecting

lifetime exposure to TBI a search was conducted to determine whether an appropriate
health application was available. Competitor applications were identified across
platforms through searching Playstore, AppStore, and Windows.Afgssearch
GSN¥Ya AyOf dzZRSRT WiOiNIdzYI A0 ONIXAY Ay2adzZNE Q.
health and medical applications associated wilwere identified across platforms

(see appendix H for reviewed health applicatioMdne of the identifid applications

were screening instruments for lifetime exposure to TBI. 17 health applications were
concussion assessment tools for veterans and sports related injuries, the 30 remaining
applications provided educational resources for head injury assessmamagement,

and rehabilitation.The head injury assessment tools identified were for individual

head trauma events and not lifetime exposure to TBI. None of the instruments were CE
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marked suggesting they had not undergdaeropearconformity assessmerior
medical device§MHRA, 2016)

3.7 Conclusion

A scoping review identifietivo relevant case finderf®r detecting lifetime exposure to
TBI(Corrigan and Bogner, 2007, Sacks et2&8l09) Twolimitations were noted with
the instrumerts; administraton times and training requirementslealth application
technology with embedded clinical decision suppafiware was suggested as a
potential solution in how thé©SU TRBID could be administeregmitigating the need
for a trained professionalA compeitive analysis revealed thergere no available
health applications for detecting lifetime exposure to TiBis study proposes the

adaptation ofthe OSU THD into a mobile health application.
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4.0 Methodology

4.1 Introduction

This chapter outlinethe methodological underpinnings adopted for this study when
undertakinghumancentred design and evaluation. Methodological approaches to
human centred design and evaluatiogsearchare discussed and a rationale for the
chosen theoretical orientation provide&ormativeusabilitytestingis rooted in a

mixed methods paradigm drawing upon both qualitative and quantitative usability
perspectives when capturing patient and staff experiences in design and evaluation. An
exploration of concurrent mixed method apprdaes to health application
developmentis provided. The strengths and weaknesses of specific design and
evaluation techniques in early user interface developmaetdiscussed. Formative
sampling models were discussed and recommendations given in retatsampling
strategies when detecting usability problems. Qualitative and quantitative methods of
analysing formative usability datse given The three ethical principles of autonomy,
beneficence and justicare discussed in the context of mixed methadsbility

research with patients who have complex needs. The chapter corslitie a

reflexive account of condiiing the study which embodies human centredinciples of

design and evaluation holding the end user at the centre of instrument development.

4.2 Researcmethodologies

The effective design and evaluation of health application technology is currently
receiving much interest. Health application technology needs to demonstrate it is
usable, meets patient anstaff needs and most importantly isfeg Kamel Boulos et

al., 2014) The virtues of specific methodological approaches for conducting usability

studieshave received little attentioriPeute et al., 2008)

4.2.1 Quantitative

Positivism resonates with the hypothetigdeductivemethod (Cacioppo et al., 2004,
Sciarra, 1999)This experimental approach involves systematic observation and
description of phenomena contextualized witha model or theory using inferential
statistics to test hypothesei€acioppo et al., 2004 ositivists believe there is a true

and identifiable reality Wwich can be described in terms of categories and large
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samples will reveal the laws of natuflill, 1843) Summative usabilityesearch tends
to quantifyid K §  dza S NI @rulliS andJShedk, Soy3PrBtotypedesignscanbe
compared and evahted in terms of their efficiency, effectiveness and satisfaction in

use(Tullis and Albert, 2010)

4.2.2 Qualitative

The constructivist or interpretivist paradigfRonterotto, 2005pssumes there are
multiple equally valid realitie€Schwandt, 1994donstructed by the mind of the
individual (Hansen, 2004). This relatyposition uses the process of deep reflectam
a method of investigatiofSchwandt, 2000, Sciarra, 199%he interaction between
researcher and participant is the distinguishing mewkm from which deeper
understanding can be achievédonterotto, 2005) The ontological distinguishing
feature for constructivism is that is not feasible tseparate out an objective regfi
from the participants lived experience of a historic social reélitgrtens, 2014)
Qualitative enquiry is usually the dominant method found in formative usability
research and could reveal solutions to redesign through rich problem description
(Morgan, 1998)

4.2.3 Mixed methods

A schism has emerged over the past hundred years amongst paradigm hardlimeers
have entrenched themselves in either positivist or constructivist philosophies
(Campbell and Stanley, 2015, Guba and Lincoln, 1B&2has been dubbed the
paradigm wargHowe, 1988)Promoters of the incompatibility thesis hold the position
qualitative and quantitative research methods cannot and should not be n{iede,
1988, Johnson and Onwuegbuzie, 2004)

Mixed methods research has been described as the third paradigm and has the
potential to bridge the cormonalities between the philosophig§ohnson and
Onwuegbuzie, 2004)Jse of objectives and process ofjeiry is consistent throughout
methods and paradigm®zurec and Abraham, 199&nowing which method tase
and when it is appropriate to mix requires a researcher who is informed in

epistemological and methodological pluralism, perhaps leading to more effective
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research(Johnson and Onwuegbuzie, 200B9yrmative usability research embraces
the mixed methods paradigm, valuing multiple perspectiiceproblem identification

and idea generatioMolich et al., 2004)

4.3 Theoretical oientation

Balancing the methodological tensions of mixed methods research is necessary when
selecting a research desi@hashakkori and Teddlie, 201Byagmatism offers a way
forwards for researchers who want to purposefully mix both qualitative and

guantitative data sets and discard the dichotomy of post positivism and constructivism
(Johnson and Onwuegbuzie, 200Byagmatism finds its roots with three American
Philosophical thinker<Charles Sanders Pierce, William James and John Dewey. There is
no one definition for what is meartty pragmatisn{Peirce, 1905)Professional

backgrounds and topics of enquinfluencesthe many different interpretations of the

pragmatic approackMorgan, 2007)

Pragmatism has a strong association with mixed methods research design as the

priority is orientated towards the question under investigation and not the multiple

methods of data collection availab{€reswell, 2013)This does not mean a pragmatic

LIKAf 2a21LKe aK2dzZ R 0SS ¢K2ffeée | R2LIWGSR 6A0GK:
characteristics and how they bestmplement a mixed methods approafhashakkori

and Teddlie, 200). A pragmatic methodology values abductive reasoning through a

process of converting observations into theory and implementing those theories into
practice(Morgan, 2007)In mixed methods literaturpragmatismhas been

characterised in a philosophical frameworkJohnson and Onwuegbuzie (20@4h)d

provides a basis for the researcher to design and conduct mixed methods research.

Bryman (1984ndNiglas (2004both demonstratedthat clinical practitioners are

primarily directed by technical rationale as opposed to epistemology when selecting
YSGK2RAZ &adzZa3SadAay3a GKIFIG YSGK2R2t23& Aa |
( Scott and Briggs, 2009g231).Clinical decision nkang is ultimately pragmati(Scott

and Briggs, 2009 hehealth applicatiordeveloped in this formative usability study is

an example of a clinical tool. The instrument makes clinical decisions based on a
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plurality of dataand interpretations. Clinical reasoning is inherently abductive and
mixes qualitative patient and staff experience with quantitative test req@tott and
Briggs, 2009)

There are many definitions of mixed methadsludingresearch processes,
philosophy and research desigi€reswell and PlarGlark, 2011)Johnson et al.
(2007a)set themselves the challenge of defining the term mixed methods research.
They reviewed 19 definitions by 21 leading researc€rsswell and PlanGlark,

2011) Johnson et al. (2007a, pgl2a3nthesised their different ideas and produced a

composite definition:

Wilixed methodgesearch is the type of research in which a researcher or team
of researchers combines elements of qualitative and quantitative research
approaches (e.g., use of qualitative and quantitative viewpoints, data
collection, analysis, inference techniques) tloe purposes of breadth and

depth of understanding and corroborati@n

(Johnson et al., 2007a)

There are many mixed methods typologies available to the usability researcher and
consideration needt be given to the paradigm emphagiorgan, 1998) The mixed
methods design can either be predominantly qualitative or quantitative or both
paradigms can have equahtus (Morgan, 1998)A further dimension to the formation
of the research design is time orderirsglecting whether the method should be mixed

sequentially or concurrentlfdohnson and Onwuegbuzie, 2004)

To offer a more precise examination of mixed methods design reMewkatesh et al.
(2013)provides useful guidance. For usability research where the objective is to
develop software then a concurrent mixed methods research design should be used
(Venkatesh et al., 2013Jhe concurrent approach enables the usability evaluator to

test redesigred iterations over timg(Bhattacherjee and Premkumar, 2004)
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4.3.1 Concurrent design

Creswell (2009roposed three different categories of concurrent research designs;
triangulation, embedded and transformaé. Concurrent mixed methods research
designs collect qualitative and quantitative data simultaneo(Alydrew andpalcomb,
2009) Methods can be differentiated by the priority given to each data type, the stage
data is integrated and whether the research is guided by a specific theoretical

perspectivg(Terrell, 2012)

4.3.2 Concurrentiiangulation

Triangulation is a concurrent mixed methods degi@reswell, 2009)The classic intent

is to evaluate whether there is convergence or differences amongst the qualitative and
quantitativedata setqGreene et al., 1989Weighting of dataypes is typically equal

for this design strategy, however, in practice there can be a dominant method
(Creswell and Plan@lark, 2011)A high degree of expertise is required using two
different methods to examine a specific phenomer(@reswell, 2009)The issue of

how best to resolve discrepancies requires considerafidrere are available

procedures and these might involve further data collection through formulating a
research project which addsses the discrepancy, supporting the iterative approach of

usability researctiCreswell, 2009)

4.3.3 Concurrenembedded

The embedded design has a dominant data type which guides a secondary nested
method, a key requirement for this studyhe qualitative method is typically dominant
to gain an understanding of the nature of problems with the deg@reswell, 2013)

Rich problem descripins from a qualitative methodsée section 5.6.7 Qualitative
cognitive walkthrough) can beused to informa quantitative method (see sectid6.8
Quantitativeq problemdiscovery) to help prioritise areas for redesign. Exclusive
dependence on quantitative methods of enquiry would not suffice for idea generation
when solving identifid usability problemgCreswell, 2013)The different methods can
address different research questions whighs not necessary for this stu@@ollob

and Reichardt, 1987 he mixing of data typically occurs within the discussion section

offering less flexibility in how the research findings can be presef@egswell and
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PlanaClark, 2011)Despite this limitation, the different data types can be presented
separately and not compared. With the embedded approach integration of data can
present a challenge especially when the methods are addressing different research
questions(Creswell and PlanGlark, 2011)The dominant method can be informed by
a theoretical perspectiv€Creswell, 2009)The primary benefit of this design is that it
has the capacity to offer a broader overview of ag@<h topic through having the

advantage of both qualitative and quantitative research meth@derse, 1991)

4.3.4 Concurrent transformative

A transformative design is guided by a theoretical perspective and can adopt the
features of either an embedded or triangulated strat@yeswell, 2009)The
theoretical perspective of the study is the driver behind the choice of methodology,
problem definition, study design, data analysis and interpretation of findi@gsswell,
2009) Data can be mixed through merging, connecting or embedd@ngswell and
PlanaClark, 2011)The transformative approadiasthe same strengths and
limitations as the other concurrent designstasy share many of the same features
(Creswell, 2009)

4.4 Phase onelUnderstanding and gecifying context ofuse with literature review

and synthesis

There are multiple review types with associated methodologies and this section will
offer a broad overview of their strengths and weaknesses in relation to the topic under
investigation. There are many commonaktiamongst the most frequently used
typologies and for this reason the discussion will be limited to four review t{@emt

and Booth, 209).

4.4.1 Systematiceview

Systematic review is the most wéthown type of review method and there are

specific guidelines available for the appraisal and synthesis of evideiggns et al.,
2002) This review type attempts to undertake a comprehensive search for all available
evidence on a specific research toffigrant and Booth, 2009)It is crucial the

systematic method is transparent and reproducif&errish and Lacey, 2010 the
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earlyyears of the Cochrane Collaboratitire search strategy was restricted to one

study type, typically nadomised controlled trials (RC{Qodlee, 1994, Grant and

Booth, 2009)making it feasible to evaluate effectivend&zerrish and Lacey, 2010)
Meta-analysis can be used to consolidate statistical findings from multiple
homogenous quantitative studies. By assimilating findings from smaller studies a more
precise effect of the results careloffered(Grant and Booth, 2009A lack of available
literature on a specific topic reduces the feasibility of applying a systemeaiew
methodology(Grant and Booth, 2009This review type had limited utility for the topic
under investigation for this study asdlguestion focus is on instrument development

and not intervention effectiveneq$errish and Lacey, 2010)

4.4.2 Qualitativereview

A qualitative systematic review is a method for interpreting and comparing qualitative
literature (Grant and Booth, 2009Meta-synthesis or metathnography are terms

used to describe qualitative systetic review. The process is interpretivist in gaining a
more comprehensive understanding of a specific phenome@earrish and Lacey,

2010) The synthesis of the evidence identifies themes or constructs across studies

(Booth, 2001)

There is emerging consensus in guidelines on how to conduct qualitative systematic
reviews(Grant and Booth, 2009Despite the establishment of qualitative review
operating principlesthere remains much debate as to whenapplythis specific

method (Booth, 2001) A decision needs to be made as to whether the priority is to
identify as many qualitative studies as possible or to use an appropriate sampling
method to select papers which build a holistic interpretation gh@nomenon
(Greenhalgh, 2001)n early stage instrument development neither approach would
entirely capture the topic under investigation as the aafalié literature crosses
paradigms bringing together quantitativkagnostic validatiostudies with qualitative

observational studieéMolich et al., 2004)
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4.4.3 Mixed nethodsreview

A mixed methods review can incorporate a range of methods in which one method is a
literature review and is typically systemaf@rant aml Booth, 2009) The mixed

YSGK2RAa NBOASH GelLlS Aa vYzadate dzaSR (2 |y
works under which circd & (i I yGédhtatd Booth, 20Q9g26) by bringing together

what is effective with how it workéooth, 2001)

This type of review offers @mprehensive perspective of the research terrain. Review
team burden is a major consideration due to the challenges of increased time demand.
The difficulties of mixed method integration of both aggregative and interpretative

methods of synthesis can makas review type less favourab(&lulrow, 1994)

In this study the extent, range and nature of research activity was not known making it
difficult to justify the use of review type which incorporates a systematic literature

review(Levac et al., 2010)

4.4.4 Scopingeview

This type of review provides a preliminary assessmeitfiteopotential size andcope of

available research literatur@rant and Booth, 2009l aims to identify the natureral

extent ofresearch evidenceisually including ongoing researdtney can provide the basis
for the justification of a full systematic review or identify gaps in the literafuevac

et al., 2010) A high quality scoping review should be both systematic and reproducible
(Andrew andpalcomb, 2009)Scoping review rigour is frequently criticised as they are
more vulnerable to the issue of biflsevac et al., 2010Jhere are contradictory

positions orwhether scoping reviewindingscan be used to advaegolicy and
practice.Grant and Booth (2009rgue theidentified literature is not subject to quality
assessment and any recommendations from findings cannot be used to develop policy
and practice. Howevet,evac et al. (201@uggest scoping review findings can have

broadimplications for practice, research and policy.

Williams (2012)eport identified a need for routine TBI screening in patients rengivi

community drug and alcohol treatment. This stusgs a response to the identified

34



treatment gap. A scoping review offers a method for mapping the available literature
in this area of interestArksey and O'Malley, 20Q9)he purpose of the review was to
identify availablecase findingnstruments for detecting lifetime exposure to TBi
patients receivinglrug and alcohdreatment and establish whether there were any

implications for practice.

4.5 Phase two:Specifyingpatient and staff requirements through stakeholder
involvement

There is a strong culture within healthcare research for the use of patient and public
involvement (PPI). The National Institute for Healthcare Research (NIHR) has been
funding PPI for the @ 20 years in the UK. The national advisory group for PPI has
been developing an evidence base to evaluate the impact of patient and public
participation in health and social care research. It is generally accepted that public
involvement should occur avery stage throughout the research proc§®solve,

2014) This leads tohte development of instruments which are more relevant,
accessible and have higher acceptability amongst participants. Stakeholder
consultation is a prevalent research method employed in formative usability design
and evaluation studies for early instrumeshevelopment(Curry et al., 1999, Elwyn et
al., 2011, Witteman etla 2015) Partnership working in usability research with various
stakeholders can dispel potentialisgivings and foster a milieu of trust and
understandingCowan, 2010)

Stakeholder involvement has been subject to much critidiemm an implementation
perspective ashere was little guidance on how, when and to what extent to involve
patients and staffn the research proceg€owan, 2010)Despite these weaknesses
the personal knowledge patientgith TBIcouldoffer meart that usefulinsightabout

this issueunder investigatiorcould be gained¥ivolve, 2014)

Stakeholder expertisis useful when there is minimal knowledge or uncertainty about
the area of interes{Hardy et al., 2007 Early instrument development commences
from a point of uncertainty and exclusive dependencetechnical experts is

unadvisablgStoddart et al., 206). This couldustify the use of stakeholder opinion
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enhancing design credibility through the involvement of patients and staff as content
experts(Stoddart et al., 2006 Contentiously there are no set guidelines in literature
as tohow to define what is meant by expert, making the selection and ideatibn of

expert members problemati(Parenté et al., 1984, Baker et al., 2006)

A small homogenous sample could leadhe tdentification of stakeholders who meet
the condition of representativeness. Inclusion criteria for patient and staff expertise
requires consideratiofStoddart et al., 2006}-orthis study expertise could be defined
as lived or practice based experiencel&lin a communitydrug and alcohol

treatment service There is no available evidence to sapgphe use of a
predetermined level of experience when recruiting expert patients and @tifdy et
al., 2007)

Staff work based knowledge and patients who have exposulidtwill offer valuable

f AOSR SELISNASYOSo {(l1SK2f RSNJ SELISNIAaS

development, however, there is no evidence to support the use of patient or staff
involvement from a technical perspective suggesting a degree of spec@iistiltation

may be requiredBaker et al., 2006)

Knowledge is one characteristic which could define a technical ef&ittams and
Webb, 1994) Technical knowledge does not necessarily equate to expertise but
possession of a relevant qualification could infer credibflitgrdy et al., 2007)
Another practice of determining knowledgpertise is through the selection of

technical experts through their published waqidones and Hunter, 1995t the

opposite end of the spectrum studies have simply relied upon the subjective opinion of

the researcher as to who they believe constitutes an exddBride et al., 2012)he

latter option may be the only pgamaticsolution to the identification of technical

experts as access to appropriate and willing expertise could be in short supply. In this

eventuality safeguards should be taken to ensure the technical expert isnioot

personally to the research tea(kolarus et al., 2011)
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In early instrument design a wider range of ideas is valued over the commonality of
design suggestions. This approach mitigates the risk of marginalising patients who may
not use the same language as members of g@diker et al., 20065takeholder
perspectivesas instrument developers caatify a prototype user interface design for

ease of use prior to usability testifglwyn et al., 2011)

4.6 Phase three: Produce desigolutions with usability researchmethods

Usability evaluation research tends to fall into two broad methods of enquiry which
have been defined as formative and summative assessment me({smiwen, 1967)
To offer a more concise discussiis section will exclusively focus on formative
testing, or in other words a range of methods to find and fix usability prob{&aaro
and Lewis, 2016Formative evaluation offers a mechanism to include a specified
patient group in the dsign and development proceoy and Riedel, 2009)ith the
ever growing sophistication of software applications there is a call to provideraesig

with new evaluation methods for formative assessm@fashniruk et al., 2011)

Typically, formative usability studies do not rely upon one single mefBocgholm

and Madsen1999, Gulliksen et al., 2004, Ebling and John, 2000, Peleg et al., 2009,
Scott, 2008, Zabed Ahmed, 200B)steadMolich et al. (2004¢oncludedthat an
appropriate mix of methods was required after reviewing how different organisations

conducted formative evaluations.

4.6.1 Qualitativeusability methods

Eye tracker, paper prototypes, remote testing and cognitive walkthrough are all
usability evaluation methods (UEM) used to reveal potential usability problems with
initial prototype designgDumas andedish, 1999)Each evaluation method has its

own distinct qualities in uncoveringsabilityissues.

In recent years eye trackirtgchnologyhas become much more accessible doe
increased affordabilityDuchowski, 2002Determining what dataet is most
important (e.g. eye fixation, duration and pupil diameter) and what this indicates

about the application is one of the greatest challenges with-tegteking technology
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(Le Meur and Baccino, 2013) assist with thisgdecision usability evaluation methods
can be combinedb gain a richer underanding of the user experienc8ibert et al.,
2000)

Paper prototyping offers bow tech solution for usability evaluatiofsnyder, 2003)

This evaluation technique is good at detecting issues with terminology, navigation,
content and page layout and is very cost effec(i@ayder, 2003)The main

disadvantage of paper based prototypes is that they do ndytreplicate digital

models of healtrapplications as it is not feasible tewhonstrate features such as
scrolling, data entry, download time and the overall appearance of the visual interface

(Sauer et al., 21D).

Once the design cycle has progressed to the development of a protbtgiéh
application, the mixed methods approach to remote usability testing is frequently
employed(Huang, 2005)This method haseveralbenefits over traditional task based
performance testing whichypically requires the provision of a test laboratory, test
administrator plus audio and visual recording equipm@ritompson et al., 2004)
Remote usability testing reduces some of the costs associated with the traditional task
based method through giving the end user the option of completing the test either at
home or workif they have an internet connectioff hompson et al., 2004This ral

life implementation can also create a more realistic test environniBinay and Siegel,
2004) The main weaknessssociatedvith remote usability testing is that users who

do not have accesto very specific equipment and skills e.g. PC, internet, telephone
headset and reasonable IT capability may not be able to take part in the test process
(Thompson et al., 2004Patients in community drug and alcohol treatmeetvices

tend to come from socioeconomic disadvantaged backgrounds and potentially do not
have &cess to the type of technology required for remote usability testiBglea et

al., 2004)

The cognitive walkthrough methdd@Polson et al., 1992, Wérton and Lewis, 1994)
SO tdzZ 1Sa RSaAIy GKNRdAzZIK SELIX 2N} GA2YyS T2

processes when completing a specific t@akharton and Lewis, 1994pesign
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problems are revealed to the practitioner when the user interacts with the task, by
RA&O2SNAY3I 6 NNA SNEAnde et@lf 2603, pypayicd 6 & SELJ
problems with orscreen conten{Wharton and Lewis, 1994J his task orientated

approach to evaluation, makes it possible to determine how well the design structure
works together(Andre et al., 2003)Cognitive walkthrough has enhanced sensitivity, in
comparison to other usability evadtion methods, when identifying generic usability
issueqVan Velsen et al., 2013)

A criticism of the cognitive walkthrough technique is that it does not reflect how a
person would normally interact with a software appgliion, seemingly at odds with
the drive to make the test environment as realistic as posgiieshniruk et al., 2011)
To further this pointPirolli et al. (2005appraisedseveralstudies where the cognitive
walkthrough technique improved performance, potentially resulting in an
underestimation of usability problems. The technique demantaekground
knowledge in cognitive theory of exploration and has been described as both tedious
and time consumingPolson et al., 1992, Blackmon et al., 2002, Wharton and Lewis,
1994, Desurvire et al. 992) This opinion does naionsider

- the nature of tasks set for testing

- evaluator interpretations

- individual differences amongst participants

(Hornbaek, 2010, p.108)

Despite these limitations, in usability literature the cognitive walkthrough technique is
regarded as the gold standard to which all other usability evaluation methods should

be held(Van Velsen et al., 2013, Hornbaek, 2010)

This is by no means an exhaustive list of usability design and evaluation methods
available to the usalty researcher There are many factors which could influence the
decision process the usability evaluator may go through when selecting from their
toolkit and these can be driven by cost, training and accessibility to equipment and
expertise combined with whadpecific usability issues are a priority in the design cycle

(Beyer and Holtzblatt, 1997)

39



4.6.2 Quantitativeusabilty methods

Problem discovery is a useful usability evaluation method for prototype designs which
have not previously undergone usability testing. The method is especially helpful if you
do not have any preconceived ideas about what participants may find problematic
(Tullis and Albert, 2013Problem discovery enables the evaluator to create test
conditions which have a high degreerefilism Howeverusability performance

cannot be compared between participards predefinedusabilitytasks are not set

(Turner et al., 2006)

Issue based metrics can be used to catalogue the frequency and severity of identified
usability problems ipredefined areas using the problem discovery metfiadlis and
Albert, 2013) With this technique usability data is kcled in terms of a problem

type, frequency and severifCreswell, 2009)Usability problems can be generalised
into predefined categories, for example, navigation, page layout and terminology
(Hertzum and Clemmensen, 201B)y examining specific issues in terms of their
frequency and severity a redesign priority shortlist can be achiévellis and Albert,
2013)

There are many factors which influence the detection of usability problems including
number and expertise of evaluators, test environment, anel tompetency of
participants(Lewis, 2001)More severe problems have a higher detection rate than
less severe usability problenfNielsen, 1992, Virzi, 199A4s there are no objectively
defined criteria for identifying usability problems, problem discovery can lead to

potential discrepancy between evaluatditdertzum and Clemmensen, 2012)

4.7 Sampling

There is no clear consensus over thenber of participants required to detect
usability problems and sampling models for formative usability testing have come
under much criticisngSpool and Schroeder, 2001, Woolrych et al., 20Tt¢ effect of
participant and task heterogeneity across formative usabilitylstsi is frequently
underestimated and sampling models offer limited utifijornbaek, 2010However,
Lewis (2006¢onsidered four participants per group to have a highlyuaate

detection rate in formative usability research. The small sample size is based on
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rigorous analytical evaluations of formative usability study data illustrating a small

sample size can detentostusability problemgWiklund et al., 2016)

Table 2provides sample size requirements for formative usability rese¢@eliro and
Lewis, 2016)

Table2 - Likelihood of discovery for various sample sizes

P n=1 n=2 n=3 n=4 n=5
0.01 0.01 0.02 0.03 0.04 0.05
0.05 0.05 0.10 0.14 0.19 0.23
0.10 0.10 0.19 0.27 0.34 0.41
0.15 0.15 0.28 0.39 0.48 0.56
0.25 0.25 0.44 0.58 0.68 0.76
0.50 0.50 0.75 0.88 0.94 0.97
0.90 0.90 0.99 1.00 1.00 1.00

(Sauro and Lewis, 261p147)

Formative usability research studies do not typically seek representativeness through
random samplingalthough ecruiting participants who meet the target population
criteria enhance credibility (Lewis, 2006)The sampling process should gain a good
cross section of participants who represent the individuals using the health application
(Wiklund et al., 2016)Purposive sampling could be used to ensure relatively equal
distributions of participants according to variables that distinguish between datasets,
including whether they were patient or staff member and by gender. This would

enable the evaluation of potential interactions between different gro(ipswis, 200%

Recruiting a sample group with above average limitations could impact upon

LI NOAOALI yGaQ FoAfAdGe G2 dzaS GKS az2Fidg NJ
of usability problemgTullis and Albert, 2013Wsability evaluators can intentionally

skew the sample to detect severe usability problems by recruiting participants with

more severe impairment@Viklund et al., 2011S5pecifically recruiting patients with

suspected TBI could reVdhe cognitive accessibility of a prototype health application.
Purposive nofprobability sampling could be most appropriate when deliberating over
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what criteria all cases would need to md&atton, 2015)A systematic recruitment
process could be employed to ensure patients meet the purposive criteria. The
evaluator could utilise head injury clinical markers and screening instruments to

support the selection of patients with suspected TBIiklund et al., 2011)

Whenconducting usability testing with staff the use of a standardised patient is
typically employedWiklund et al., 2011)The standardised patient is essentially an
actor who can simulate neurological impairment through a standardised gsgpt

appendixl for standardisegatient character summajyPatton, 2015)

A case finding tool for detecting TBI could be regarded asgeowler specifi¢Wiklund
et al., 2011) Therefore, an equal distribution of female and male participants is
required to determine whether there are gender differences whenratting with the
healthapplication(Tullis and Albert, 2013)

4.8 Phase four: Evaluate desigolutions through data analysis

4.8.1 Qualitative analysis nethod

Usability evaluation research has clear guidance in how to plan and implement
investigations. Unfortunately, the literature does not provide instruction in how best
to analyse the usability dat@olstad et al., 2012Analysis in usability research is the
process of capturing rich problem siriptions of usabilitygssuesncorporating causes,
implications and solutions. There are many usability evaluation techniques discussed
within the literature. Few studies have explored the application of analytic methods in
usability evaluatio(Howarth et al., 2009, Kjeldskov and Stage, 208&ever, an
exploratory study byrolstad et al. (2012hvestigated how usability professionals
appled analytic methods. Analysis of usability data was found to be informal and

pragmatic(Folstad et al., 2012)

Applying usability evaluation in healthcare research presents a challenge when there is
an absence of understanding in how to apply analytic methods to usability data. The
followingqualitative methods were considered; grounded theq@harmaz, 2011,

Glaser and Strauss, 196#f)d thematic analysi@raun and Clarke, 2006)
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Grounded theory enables the exploration of a specific phenomenon and is concerned
with the construction of theoryrom qualitative datgCharmaz, 2011)n social
constructionist grounded theory, the press follows systematic guidelines for the
collation, synthesis, analysis and conceptualisation of qualitative data leading to a
theoretical accounf{Willig, 2013) It is not just an analytic method, it is an approach to
qualitative research. Grounded theory perhaps is most appropriate to addressing
research questions relating to social mechanisms which underpintieydar
phenomenon(Glaser and Strauss, 196There are many exam@ef usability

research studies which rely upon grounded theory to investipat®ancentred

design topicgFerreira et al., 2007, Fox et al., 2008, Mclnerney and Maurer, 2005,
Matavire and Brown, 2008)

Anobjective of this study was tiolentify usability problems and genemtdeas for
redesign In grounded theory, the intent is to achieve a higher level of
conceptualisation which is unnecessary for this usability s{@gser and Strauss,
1967) Usability research is perhaps more interested in a phenomenon as it appears
within the data set which is an analystrategy supported by thematic analy$i&raun
and Clarke, 2006 KSYI GAO |yl féeaira 2FFSNE INBI G4SN
application and is less demanding of tiff@onson, 1995Historically, thematic
analysis has been poorly definé@raun and Clarke, 20Q6)spects of thematic
analysis have been found in grounded the@@arke and Braun, 20138raun and
/ £ I NA0@bBRi# phase thematic analysis offers tieoretical flexibility required for
this study.A description of the qualitative six phase model is provided:
- Phase one: transcript data is reviewed searching for meanings and patterns
- Phase two: open codes are generated for data extracts
- Phase three: da extracts and codes are organised into initial themes
- Phase four: a thematic map is developed through linking codes and extracts
across the data set
- Phase five: themes are defined and named with an overarching narrative
- Phase six: a narrative reportpsoduced with illustrative extracts that
represent the themes covered in the dataset.

(Braun and Clarke, 2006)
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Thematic analysis is exclusively an analytic method and not an approach to qualitative
research(Braun and Clarke, 200@)hematic analysis is not tied to data collection
methods, theoretical positioninggpistemological or otological frames of reference
(Clarke and Braun, 2013} has the capacity to answer most research questions and

the method can be bottom up data driven, which is an important analytic feature for
formative usability reearch and problem discovefgronson, 1995)Formative

usability design and evaluati@tudies rely upon participatory approaches and this is
possibly the greatest strengtd ¥ . NJ dzy (260&six/pliaseMijalBtio thodel as

it is accessible and supports participants in having a role in the analysis of the data
(Braun and Clarke, 2006)

The criteria for evaluating the trustworthiness of qualitatidata has been a topic of
much debatgAli and Yusof, 2011¢ritically appraising the trustworthiness of

qualitative research findings is an importdeature of evidence informed enquiry. A
hierarchy of evidence for qualitative methods in healthcare has been developed and is
illustrated in figure3.

Figure3- Qualitative hierarchy for evidence

Level |

Generalizable
studies

Level Il

Conceptual studies

Level IlI

Descriptive studies

Level IV

Single case study

(Daly et al, 2007, pg45)
Discusm®n will be limited to the appraisal of descriptive studies to complement the
predominant method of enquiry used in this studescriptivestudies are typically

usedto describeparticipant views with a concurremesearch desig(Daly et al.,
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2007) The use of an indepelentauditor in data analysis can increasdiability

through reaching consensus over the qualitative findifWeber, 1990)To further
enhance cedibility the use of member checking could be incorporated into the
analysis of the qualitative data. This would give participants the opportunity to clarify
and confirm whether the data interpretation reflects their views (Russell and Gregory,
2003).

4.8.2 Quantitative analysismethod

The analytic techniques applied to the usability data is dependent upon the question
under investigatior(Frokjaer et al., 2000)There are emerging studies which consider
analysis in the context of redesign and it could be that such an approach would have

more rekvarce in practical applicatio(Hornbaek, 2010)

One ofthe most popular methods of analysing usability problems is counting unique
usability issue¢Tullis and Albert, 2013Analysing the frequency of usability data
provides a rudimentary understanding of usability changes between each design
iteration. A reduction in detected usability problems between design iterations is not
necessarily indicative of improvement betweersdgs(Tullis and Albert, 2013}t is
feasible a small number of usability problems could be highly detrimental tbehéh

I LILIE A OF ( A pnkiDrd etddd 2OGLBY coriibéning severity ratg scales with
usability frequency countingt is possible to determine how often the observed issue
reoccurs and establish whether high priority usability issues are being addressed
between each design iteratiofWiklund et al., 2011 Basic analytic techniques can
offer considerable insighisingaverages and standard deviatiofWiklund et al.,

2011) Descriptive statistics are frequently used to summarisahility data and
highlight measures of central tenden(iyornbaek, 2010Rubin and Chisnell (2011)

provide an anlytic method in which frequency and severity can be combined.
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Frequency is calculated by the percentage of total participants affected by the usability
problems and is ranked on a four point scale (see t8p(@ullis and Albert, 2013)

Table3- Frequency and severity Likert scales

Rating | Frequency Criteria Severity criteria

Score

1 Occurs less than 10% off the timg Usability problem causes mild irritation

2 Occurs between 11% and 50% o] Usability problem causes moderate
the time issues

3 Occurs between 51% and 89% o] Usability causes severe issues
the time

4 Occurs at least 90% of the time | Usability problem makes the product

unusable

Severity of usability problems is rated on a four point ordinal scale. A criticality score is
achieved by combining the frequency and severity rating sodnellis and Albert,
2010) Usability priorities can be predefined and categorised in line with the objectives

of the usability studyRubin and Chisnell, 2011)

4.9 Ethics

Ethical consideration is the pcess of anticipating and resolving ethical dilemmas
throughout all stages of research rather than rigidly following guidelines set by a
professional bodyThe Belmont Repo(NCPHSBBR, 19'@itlines three core ethical

guidelines; autonomy, beneficence and justice.

4.9.1 Autonomy

The ethical principle of autonomy acknowledges the need to be sensitive to the issue
of gaining consent and the right not to partiate in the studyMarshall, 2006)The
impaired capacity of participants with comorbidity presents a challenge for autonomy
when obtaining informed conserjDrane, 1984)For participants with coccurring
substance use disordéAmerican Psychiatric Association, 2048y neurological
disability cognitive restrictions can increase complexity when attempting to gain true

consent and enable decisional freedgfraden and Beauchamp, 1986)

The issue as to whether comorbid participants have the cognitive capability
comprehend the research topic and participate in research is controvéBriahe,
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1984) Substance dependence and neurological disabilitgrssvcan vary markedly
across the treatment populatioCompton et al., 2007)I'he ceoccurring disorders

could cause transient loss of capadifyarter et al., 1995)

There is a need to evaluate the decisional capacity of differeattient populations
consenting to take part in resear¢Brane, 1984, National Bioethics Advisory
Commission, 1998)ncorporating understanding of disclosed information,
comprehension of the research significance, capabilitysirig information in

reasoning and the ability to state a clear choiEtaskerud and Winslow, 1998)arget
population peer review is one method utilised by researchers. Patient exgientence
groups can appraise consent form content and levels of understanding can be
determined by researchelStrauss et al., 2001 o avoid ambiguity or

misunderstanding the purpose statement of the research must be clear to participants

so there is no confusion over thetent of the research stud{Strauss et al., 2001)

4.9.2 Beneficence

Beneficence is the principle of ensuring the chosen research topic ultimately benefits
the target population and does not contribute to marginalisation or disempowerment
(Haverkamp, 2005)he priority for beneficence is to reduce harm and provide
benefits tothe treatment population under investigatiofcmanuel et al., 2000There

is a moral imperative for researchers to ensure vulnerable participants benefit from
their research participatioiRuof, 2004)For patients with substance use disorder and
neurological disability receiving drug and alcohol treatment the issue of burden
becomes a lgher priority(Sarantakos, 2012 he ethics review panel will need to see
evidencethat steps have been taken to minimise the burden for participants with co
morbidities(Ruof, 2004)

In usabilitystudies,cognitive walkthrough is a frequég used evaluation method by
researchergPolson et a).1992, Wharton and Lewis, 1994he process of
encouraging participants to think aloud is increasingly viewed as a moral el
2009) Consideration needs to be givengarticipant exposure to stress which could

be exasperated with vulnerable gnorbid populationgCreswell, 2009)_ow tolerance
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to stress, poor concentration and difficulties with problem solving are all indicative
characteristics for participants with brain injuriésrdila, 2013)It is difficult to
anticipate harmful disclosure from participants and dysexecwiuegdrome increases
the likelihood this will occur with a neurologically impaired research population
(Ardila, 2013)Protecting the participai® privacy through ensuring anonymity is
essentialPatton, 2015)Participant names can be disassociated from transcripts
during the coding process of data analy§iseswell, 2009)Data storage, disposal and
ownership are all important considerations and need to be fully resolved within the

ethical review applicabin (Creswell, 2009)

4.9.3 Justice

The principle of justice acknowledges how the burden and risk of particgpatin
research should be shared equally amongst the treatment population who stand to
benefit from the investigatiorfPunch, 2013)Justice recognise®t research

participants who are economically, socially, biologically and legally disadvantaged are
more vulnerable to research pressuUfdCPHSBBR, 1978pecialulnerability is
categorised as lack of capacity to consent to research and increased likelihood of

coercion and harm@.ange et al., 2013)

Patients with comorbidity are frequently subject to coercion from criminal justice
services to participaten drug and alcohol treatmer(Sarantakos, 2012Yhe pressre
to participate in research can be viewed as existing on a continuum ranging from
persuasion to coerciofEmanuel et al., 2000Research oriented more towards
coercion is less ethicdFaden and Beauchamp, 1988he burden of participation
should be offset against the gain in scientific understanding, from which the

participating population shouldicectly benefit(Faden and Beauchamp, 1986)
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4.9.4 Ethics in nxed methods re®arch

Ethical consideration for mixed methods research typically encompasses
complexity(Andrew andpalcomb, 2009) The qualitative researcher enters the lives of
the participant even when the contact is brief withdepth semi structured

interviews. This generateseveralethical and strategic dilemmas which are perhaps

not found with quantitative research(Locke et al., 2013)

The preparation of the research proposal should incorporate two typesiaf

collection method (Mertens, 2014)There are many ethical issues prevalent within
the data collection stage of researf@reswell, 2009)Recruitmeih sampling strategy,
data collection instruments and the analysis of data sets need to be considered from

both qualitative and quantitative perspectivéandrew andyalcomb, 2009)

The nature of the study should determine whether the ethics application integrates
both data collection methods in a single proposal or the two arms of the stuely ar
provided in separate applicatioripertens 2014) For a mixed methods study where
there is a concurrent research design a single application would be preferable
(Creswell, 2009)Conversely, for a sequential design where each method of data
collection is conducted separately two applications may be more appropriate
(Mertens, 2014)

The ethics proposal needs to explicitly demonstrate the rationale for mixing both
qualitative and quantitative ata sets. This is an important consideration as there is the
potential to increase the burden to participants by collecting two data getsswell,
2009)

Participants with neurological disability are more susceptible to fatigue and steps
should be taken to reduce the burden of participati@mdrew andyalcomb, 2009)A
concurrent mixed methods design could be used to minimise burden as quantitative

data could be extracted from qualitative transcriptipost usability testing.

Furthermore, epetitive or seemingly meaningless questioning can contribute to the

experience of fatigue and should be avoided where feasible. Test administrators
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should be sensitive to the initial signs of fatigue and respomgringly by ensuring
there is opportunity to take breaks or end the test prematurely. The usability test
environment should be designed to accommodate the needs of participants with a

limited attention span.

A further challenge to data collection is neigbing access to research sites and the
target population. The proposal must demonstrate the mechanism by which site
permission will be obtained. Researchers who are authentic, enthusiastic and embody
a genuine interest in the research site should hawemprehensive understanding of
formal and informal gatekeepers to the organisatidarshall, 2006)Site permission

will be obtained ensuring minimal disruption and organisational guidelines for

conducting research are adhered (@reswell, 2009)

4.10 Reflexivity
Reflexivity is the critical exploration of tieB & S | Nubjgc8vitygBamekh and
Lewin, 2005)Bias is inherent throughout every stage of the research process as the
researcher designs the study, collects the data and interprets the find@ggsish and
Lacey, 2010)ransparency is valued when building trustworthiness in the research
procesgMertens, 2014)Awareness of impact on data collection enhances an
understanding of data interpretation. This section brings together five strands which
have influenced this topic of investigation:

- my lived experience of disability

- designing through necessity

- formal training in counselling psychology

- work basedexperience in community drug and alcohol treatment

- published work

| never considered myself to be a designer. In fact, | believed | was devoid of any
creative ability whatsoeveilhus,it would seem a research topic on user centred
design and evaluation ould not be an obvious choice for me. That is until 20 years
ago,when life gave me a shift in perspective. My sight started to deteriorate and the

need to adapt became an urgent reality. These new life skills set the foundation for
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designing through necegy. At thetime, | was training to become a counselling
psychologist and hmang my skills as an empathic therapist. Unbeknownst to me these
two life skills of problem solving and empathy would shape my future research
interests. Now | am registered blirshd | have frequently heard myself complaining

how this world has not been designed with me in mind.

Designing for disability captured my interest and formed the rationale for this study.
Humancentred design and evaluation is a method by which you can capture the
unique lived experience of people with disability. There are many examples of
technological advancements which were initially designed for people with impairments
and are now enjoyedybthe mainstream. Screen readers, voice recognition and text

messaging are a few good examples.

Fortunately for me, design skills are something which can be learnt. Empathic design is
at the heart of this study through followingumancentred design andvaluation

principles. Valuing the experience of the end user through an empathic enquiry was a
YIEGdzNI £ 2y d2ft23A0Ft a0GSLI F2NJ YS® h@SNI mc
alcohol treatmentservices hasifluenced my pragmatic leanings creating the

conditions for a research topic which embraced methodological pluralism. In my

earlier published work with patients who experiencedaxzurring mental health

disorders and addiction the issue of impaired working memory keptcurring(See
appendixJfor publicationsjDelgadillo et al., 2011, Delgadillo et al., 2012a, Delgadillo

et al., 2012b, Delgadillo et al., 2015, Gore et al., 204 5eview of the literature

revealed how depression and anxiety in combination with substance use disorder was
a clinical marker for traumatic brain injury. Neuradicg disability irpatients receiving

drug and alcohol treatmenh the UK has received minimal attention and formed the

basis for the research question under investigation

4.11Conclusion
In conclusion,ltis chapterhas providedan explanatiorfor the adoption ofpragmatic
methodologyin ahuman centred design andraluationstudy. The mixed methods

paradigm complemergtformative usability research methods. Concurrent embedded
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mixed methods design offeen approach used in software developmeRtannirg a
usability study needs to be a collaborative and inclusive process involving end users
and stakeholderd.iterature review and stakeholder involvemertuld establish

context of use and understanding of patient and staff requirements from a head injury

survey application.

To ensure inclusivity for stakeholders with neurological deficits paper based
prototyping in combination with usability guidelines could make abstract design
concepts more tangiblévaluating design solutions for a prototype headinjsurvey
user interface requires a sample which has credibifyrposively @cruiting patients

and staff who have lived and practice based experience could enhance the detection of
usability problemsCognitive walkthrough and problem discovégghniquesare

useful usability evaluation methods for early instrument developmehén the type

and scope of usability problems are unkno(@auro and Lewis, 2018)ider usability
literature offers minimal guidance in the application of analytic methods for qualitative
and quantitative data types. The usability industry haspdd a pragmatic approach

to data analysis. Thematic analysis and basic descriptive statffecshe theoretical
flexibility required for formative usability researcEthical consideration was given in
seeking consent and minimising burden with vulnerable patients. Designing for
disability using human centred principles through valdingd experience and

evidence informed guidance formed the basis for this study.
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5.0 Method

5.1 Introduction

This chapter outlines the process underpinning this formativsancentred design

and evaluatiorfor early instrument developmer(Nieveen and Folmer, 2013)he
identification and recruitment procedure for key stakeholders is provided. Detail in
how discussion groups adhered to usability guidelines in paper basedhtséace
development is offeredSnyder, 2003)Choices in hardware, cyber secuatyd

decision support software are discussed and health context of use defined. The mixed
methods research design, recruitment procedure, sample size and analytic methods
are provided(Wharton and Lewis, 1994, Rubin, 199B)e chapter concludes with

ethical considerations for the implementation of the study.

5.2 Humancentred desgn and evaluation in health application development

In humancentred design andvaluation,it is crucial to involve patients and staff
throughout the design, evaluation and development prodg&sbin and Chisnell,

2011) The rationale for this is to capture patient and staff perspectives of what could
be useful for the teget population, at risk patient groups and associated health and
social care professionafg/olpin and Stewart, 2011Y o increase the cdibility of the
health application the involvement of patients and staff as content experts was
evidenced throughout the design and evaluation process (see appertioes
K(Fromme et al., 2011)

Building links with the target population was a fundamental step to take when creating
a design space which generates an exchange of ideas and design sqtmnme et
al., 2011) In developing a health appation user interface the founumancentred
design and evaluation phases were adhered to
- context of use
- specify the patient and staff requirements
- produce design solutions
- evaluate designs
(1ISO, 2010)
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Thehumancentred design and evaluation four phase process has been expanded

upon throughout this chapter.

5.3 Phasel: Wntext of use

One of the first key considerations that occurred in the planning of the formative
evaluation study was defining the context in which the health application was
evaluated(Thomas and Bevan, 199@he setting was a community drug and alcohol
treatment service. The service provides access to medical care, structured care
coordination and psychosocial interventions as per national treatment guidefores
patients with substance use and alcohol probledpproximately 500 patients engage
with the service per annum seeking treatment and support for a variety of substance
dependece issues. Complex social problems are pervasive in this population, which
require the team to work closely with child social care, criminal justice, mental health,
housing,education,and employment support services. The intended user population
for the head injury srveyapplication wa patients and staff in this service. It was
anticipated patient end users may well have low reading ability and cognitive
restrictions(Williams, 2012)Types of neuraleficits might include impaired working
memory, limited attention span, reduced capacity to attend to multiple streams of

informationor problems with executive functioningVilliams, 2012)

5.3.1Patient and staffstakeholder expert referencegroups

The service user involvement networlaipatient ledgroup which hagrofessional
observers. The group is a collaboration between a dual diagnosis network and a service
user involvement forum for health and social caervices. There are approximately 11
members with a range of statutory and voluntary sector, mental health and substance
use experiencestheservice user involvement network remit is to promote patient
involvement through valuing personal expertise, witle intention of shaping strategic
development and improving access to service provision for people with complex

needs.

A patient expert reference group was form&dm interested members from the

service user involvement netwarKo take part in the pagnt expert reference group,
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members were required to have a dual diagnosis for common mental health disorder
and substance usgisorder(American Psychiatric Association, 2013)isserved as a
clinical marker for multiple traumatic brain injury (TBNalker et al., 2007)Person
related demographics such as age, race and gender were important but deemed
secondary to the identified clinical markeiidhe research proposal was presented at
the service user involvement network. Following the presentation any interested
members were ontacted via telephone within 1 week by the principle investigator
Fourpatient members were recruited for the stakeholder expert reference giriaup

line with usability guideline recommendatiorfs)S Department of Healtind Human
Services, 2006)

The research proposal was presented at the community drug and alcohol treatment
service clinical team meeting. Following the presentation any interested staff were
contacted via email within 1 week by the principle invegtigaFour staff working in

the community drug and alcohol treatment service from a multidisciplinary team of 25
who had directlinicalcontact with at risk patient groups for TBI were recruited for the

staff staleholder expert reference group.

5.4 Phase: $ecify the patient and staff requirements

There are established evidence informed design and evaluation guidéinksalth
technology application developmefyS Department of Health and Human Services,
2006) Good practicerecommendsshowing how the design and evaluation method
uses therecommended guidanc@-romme et al., 2011, Stoddart et al., 2006)this
study guidelines were adhered to in the development of the health applicatisas

interface(US Department of Health and Human Services, 2006)

Data was collected from patients and staff and recorded in expert retergmoup
minutes (see appendixdhdLl). A discussion group was considered a useful method
for an investigator who needed to retain control over the line of questions when

following structured usability guidelind€reswell, 2009)
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5.5 Phase 3: ®duce design solutions

The stakeholder involvement consultation period was conddicteer five months in
2013. Twostakeholder expert reference groups wererfeed, oneconsisting of
patients ard the other,staff. In total, patientdeld five stakeholder meetings and staff
heldtwo stakeholder meetings. The principle investigator and research assistant
delivered a series of presentations on parallel design, pegsut and navigation to
both stakeholder groups (presentation scripts andesdi can be found in appendices L
andM).

The stakeholder expert reference group members were set the task of generating their
own independent design ideas for adapting {B&J) TBIID (Corrigan and Bogner,

2007) Stakeholdeexpert reference group members generated several concepts using
the best elements from each idea, referred to as parallel de@ifghDepartment of

Health and Human Services, 2006his helped identify the challengpkced upon the
target populationm terms of cognitive demand in completititge head injury survey

applicationtasks and characteristi¢Reute et al., 2008)

The stakeholder expert reference group members produced six iterations of the paper
based prototype head injury survey refining content, terminology, page layout and
navigation. Thdinal stage in stakeholder expert review culminated in the approval of
the head injury survegpplicationprior to formative usability testing. All stakeholder
expert reference group members unanimously approved the-dvaked head injury

survey application

5.5.1 Technical expert

A technical expert from the University of Leeds provided consultation in relation to
clinicaldecision supportaftware and cyber securitygee sections 5.5.2nd

5.5.39(please refer to expert reference groups minute® July in appendik). In

making the transition from a paper based prototype to a digital instrument, increased
consideration was given as to how thead injury survewpplicationcollecied and

procesed patient data.
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5.5.2 dinical decision support softwae

A rule based decision algorithm for detecting TBI was defiAgdnson, 1997)
Converting tacit knowledge into dimcaldecision supportaftware required an
understanding of the cognitive processes held by the trained professional when
diagnosing TBCognitive continuum framewonkas used to increase the principle
AYy@Saidaalr id2NRa 02 3y iCadeneal 2005&sfmirgthed y 2 3 A v
mode of cognition used when detecting TBI was the first step in increasing cognisance
(Hamm, 1988)There are three dimensions associated with modes of cognition;
analysis, intuition and quasirationali(iiamm, 1988, Hammond, 199@)he cognitive

mode of analysis has been defined as slow, conscious and consistent, conversely
intuition is rapid and unconscious (Hamm, 1988). Quasirationality adopts elements of
both analysis and intuition and occupiesentral point along the continuum

(Hammond, 1996)

Detecting TBI ipatients receiving drug and alcohol treatmemas a complex task.
Screening for comorbiditiegquired multiple clinical judgements andasan analytic
processdemandnga high degree of certaintfHamm, 1988)This was achieved by the
principle investigator securing an honorary clinical placement in a neuropsychology
and rehalilitation team for adult patients with acquired brain injuffjjoincrease
cognisancelte principle investigator received training in how to conduct
neuropsychological assessments with TBI patients arstcarring disorders.
Detecting TBI requickthe identification of evidence informed clinical markers. For
example, trauma to head or neck resulting in loss of consciousnesperiistent
neurological deficitsThe OSU THDwas broken down intdour components:

- Exposure to TBI throughout lifetime

- TBiclinical markers

- Medical care received and/or remaining neuro deficits

- Survey outcome

The OSU TBD was adapted through the inclusiontbe Department of Health clinical
guideline for Head Injury: Assessment and early manage(NQiE, 2014 Pre

hospital assessment head injury risk factGd$CE, 2014)ere incorporated in
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response to the 30% of substance using patients who do not seek medical care

following a head trauma everjCorrigan and Bogner, 2007)

Detecting TBI was a systematic analytic processequaired a high degree of certainty
(Hammond, 1996)The clinical algorithm asked the patient a series of questions

related to their exposure to head injury over a lifetime andg@enting problems and
aeyYLIi2zYad 5SLISYRAYI dzll2y GKS LI GASYGQa NJ
with the following diagnostic information; whether a head injury had been detected,

the age at which the head injury occurred, the severity of the headyrgnd whether

there were any remaining cognitive, emotional, behavioural or physiological

complaints associated with head injury. Finally, the decision support software

evaluated patient specific data and made a judgement on the extent to which the staff

member could rely upon the accuracy of the detected head injury test result.

5.5.3 Operating system and cyber security

There are many available operating systems, however, the market is currently

dominated by two platforms; Googkendroidand Apple IO8NHS Innovations South

East, 2014)Mobile devices operating systems are frequently upgraded to capitalise

upon emerging hardware mobile technoieg(Heitkétter et al., 2013)Developers

need to account for the issue of backward compatibility or release new application
updates(Bellifemine et al., 2008 Apple provide a software development kit and any

YySg FLILX AOFGAZ2Y A NBfSFEaSR 2y {kS\pp#e! LILI {
(BergvalKareborn and Howcroft, 2011p 2 2 3t SQ&a ! LI OKS f A0Sy OS
the open source code can be modified by mobile device manufacturers and interested

developerswith certification(Misra and Dubey, 20123)

The instrument neeedto collect sensitive personal data and safeguards were taken to
ensure cyber security. Androwasmore vulnerable to cybeattack in comparison to
iPhone as the android platform is open sou(btisra and Dubey, 2013Risk to cyber
secuity was mitigated through following the technical expert recommendation to use
a customisable survey software apptioa (Snap Mobile AnywhejeThe licensed

survey software offered data security through having a password protected
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synchronous connectioto a secure remote server database. Other open source
development tools were available; PhoneGap and Appcelefatartmann et al.,
2011) However, the technical skill required to use these applications was beyond the

skill set of the research teaand so discounted.
The hardwae selected to conduct usability testing was chosen based on the

availability of the technology in a community drug and alcohol treatmentise

Hardware system specifications can be found in tablasd 5.
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Table4- Samsung Gakg Tab 2 7.0 (WiFi)

Platform

Operation System

Android 4.0 (Ice Cream Sandwich)

Browser Android Browser
Design
Form Factor Tablet

Physical Specification

Dimension (HXWxD)

122.4 x 193.7 x 10.5mm

Weight 3419

Display
Technology PLS TFT LCD
Resolution 1024 x 600 (WSVGA)
Size 7.0"

Music & Sound
Supported Codec: MP3, OGG, AAT/

Music Player AAC / AAC+ [ eAAC+,-BCAMRNB / WB,

WMA, WAV, MID, IMY, FLAC

3D Sound Technology

3D: Earphone / Speaker both

Music Library

Sound Alive solution powered by Samsu

Connectivity
Bluetooth BT 3.0
USB USB 2.0 Host
Internet HTML Browser Yes
SyncML (DS) Support OMA DATA SYNC 1.2
SyncML (DM) Support DM 1.2, FOTA

WiFi

802.11b/g/n, WiFi Direct

PC Sync Application

Samsung Kies

Memory
External Memory Up to 32GB
Further Information
Touch Screen GType
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Table5- LENOVO H30 Desktop PC

Platform

Operation System

Windows 10 (64bit)

Design

Form PC
Physical Specification

Dimension(HXWxD) 308 x 105 x 399 mm
Weight 5.9 kg

Display
Technology LEDbacklit LCD monitor
Resolution 1366 x 768 at 60 Hz
Size 19"

Music & Sound

3D Sound Technology 3.5 mm jack
Connectivity
Bluetooth N/A
-USB3.0x2
USB
-USB2.0x4
Internet HTMLBrowser Yes

WiFi

802.11 b/g/n

Memory

External Memory

7-in-1 memory card reader

Further Information
Storage 1 TB HDD, 7200 rpm
8 GB DDR3 (16 GB maximum installable
Memory (RAM)

RAM)

5.6 Phase 4Evaluate designs

The paper based prototype adaptém the OSU THD (Corrigan and Bogner, 2007)

was digitised using Snap Mobile Anywhé&map Surveys Ltd, 2018he formative

usability objective wag conduct an evaluation of the prototype user interface for a

6

1




TBI case finder with patients and staff in a community drug and alcohol treatment
setting through the identification of usability problems and idea generafor
redesign A concurrent embedded design was used for instrument development
(Johnson and Onwuegbuz®)04)and the mixed methods paradigm emphasis was
predominantly qualitativ§Morse, 1991) Time ordering bmethods was concurrent
with a pragmatic theoretical orientation. A process of abductive reasoning was used
through converting usability observations into rich problem descriptidvisrgan,

2007) The rationale for this was to use the qualitative findings to inform the problem

discovery redesign prioritig$reene et al., 1989)

5.6.1 Calculating sample size

Therewas no formal sample size calculation as thes\a formative usability study
(Rubin, 1996)However, the available literature on determining sample size for
formative usability studies recommend that foparticipants per group ensured a 94%
likelihood of detecting at least once usability problems that have a probability of
occurrence of 0.§Sauro and Lewis, 2016, Tullis and Albert, 2013)

5.6.2 Patientformative usability recruitment

- The principle investigator conducted a briefing at the community drug and
alcohol treatment service clinical team meeting introducing the study purpose
and recruitment strategy. A copy of the patient information leaflet (appendix
O) was provided.

- Patientswho reported using substances or opiate substitute treatment within
the last month, and who scored 12 or below on the Treatment Outcome Profile
psychological rating scale were asked to consider taking part in the study after
receivinga participant infornation leaflet Permission was requested to
forward their contact details to the principle investigator to discuss the study in
more detail and to clarify any questions or concerns. Note that this did not yet
constitute consent to take part in the study.

- Paential participants who expressed interest warentacted via telephone
within oneweek by the principle investigator to discuss the study. Staff

informed theprincipal investigatoover frequency of patient refusals to take
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part in the study. Signed coast forms were returned personally or via pde

the principle investigator.

5.6.3 Staff formative usability ecruitment

Principal investigatocirculated email request for community drug and alcohol
treatment service staff to take part in usability sjudndprovided clinician
information leaflet (see appendiX.P

Community drug and alcohol treatment service staff forwarded their
expression of interest in study via email to thencipal investigatarAny
interested staff were contacted via email withime week by therincipal
investigator.

Principal investigatoobtained informed consent.

Principal investigatoarrangel for participants to undertake usability testing of

prototype head injury survey application.

5.6.4 Patient inclusion dteria

Patients were eligible to participate in the formative usability test if they:

Were engaging with acommunity drug and alcohol treatment service
Engagement was defined by (a) registered wittoanmunity drug and alcohol
treatment serviceand (b) hadplanned contact with the service within the last
month.

Had a score of 12 or below on the Treatment Outcomes Profile ((MEP$den
et al., 2008psychological rating likertale for common mental health disorders
(87% probability of detecting common mental health problé®¢lgadillo et al.,
2012a)

TBldetected using the Brain Injury Screening Index (BP8han et al., 2015)

Had used alcohol, drugs, or opiate substitute treatment within the last month

5.6.5Patientexclusion citeria

Patients were not eligible to participate in the formative usability test if they:

Were not engaging with eommunity drug and alcohol treatment service
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- Did not meet the threshold for the clinical marker as defined by \Ntsden

et al., 2008psychological rating likert scale for common mental health disorders
- TBI not detected using Bi@itman et al., 2015)
- Were free of substances of dependence, including opiate substitute treatment
- Did not have mental capacifpepartment for Constitutional Affairs, 2003)

- Were not an English language speaker

5.6.6 Staffinclusioncriteria

Staff were eligible to participate in the formative usability test if they were working
within acommunity drug and alcohol treatment serviitea clinical role. A clinical role
was defined by a member of staff who had direahtact with patients and conducted

TBI screening

5.6.7 Qualitativeq cognitive walkthrough

A cognitive walkthrough method was used focusind.dh NIi A @dghifive/ (i Q &
processes when interacting with the head injury survey applicgi@harton and
Lewis, 1994)Participants were given the opportunity to identifgar interface
usability barriers and difficulties with navigation, contepage layoutterminology;
data entry and technologyParticipantscouldprovide comments on how the design
structure worked togethefAndre et al., 2003)The cognive walkthrough made it
feasible to understand diagnosed problems, elicit recommendatievaluate product

design and measure participant satisfaction.

The test administrator conducted the cognitive walkthrough usability test. The test
administrator folowed a set script with each participant which can be viewed in
appendixQ. The usability test required specific apparatus; audio digital recorder,
tablet computer and personal computer. The audio recordings were transcribed
verbatim. A cognitive walkthrodgprocedure was followed developed yharton and

Lews (1994)

64



When conducting usability testing with staff the addition of a standardised patient was
employed(Guise et al., 2012 he standardised patient was an actor who simulated

neurological impairment through following a standardised sai@ise et al., 2012)

5.6.8 Quantitativec problem discovery

' VAljdzS dzal oAf AGe A&dadzsSa 6SNBE OZid8eiisS&R I YR
based metrics. Frequency and severity were ranked using four point likert scales.
Frequency was detmined by the identification of unique usability problems across

five predefined categories; terminology, navigation, content, page layout, data entry

and technology. Each category represented a proportion of identified usability

problems across the twoffected groups, patients and staff.

Usability criticality scorevas achieved by combining frequency and severity rating
scores and had a range of between two and eight, the higher the score the greater the
redesign priority(Rubin and Chisnell, 2011)

5.7 Usability test environment

The evaluation was conducted in a consigtroom used by staff within the

community drug and alcohol treatment service. To help ensure confidentiality and
prevent distraction from background noises the room had sound insulated walls. The
dimensions were approximately 3.5m x 4m. Furniture condistetwo comfortable

chairs and one low coffee table. There was a single entry point with a sliding
notification sign designating the room as free or engaged. This helped minimise
unforeseen interruptions which could have disturbed the test environmeng. fidor

was carpeted and the walls had a neutral decoration. There was a large window fitted
with vertical blinds to control ambient light levels. The room was equipped with a
panic alarm which could be triggered in the event of a crisis. There was gnex$si
member of staff who was available based at the duty desk near reception who could

respond to the alarm and provide support.
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5.8 Qualitative - thematic analysis

CKS ljdt EAGHGADS FylrtedrO & RDG)SxHRased2 Y LI A -

analytic model.

Phase 1: Qualitativdata analysis was carried out by the principle investigator who
independently reviewed the eight transcripts searching for meanings and patterns.
This was achieved through the process of immersion in the qualitative data set and
salient notes of interesivere recorded. Meaning was derived through active

familiarisation and critical analysis of the textual déBaaun and Clarke, 2006)

Phase 2The pre-analytic process of selective coding was used to pragmatically identify
the predefined areas of interest; content, terminology, pagel#, navigation, data

entry and technology. This reductive data driven approach involves a degree of
analysis through the identification of predefined analytic concéBtaun and Clarke,
2006) Semantic codes were captured recording explicit content generated by
participants reflectig their language and concepts. The research question framed the
systematic coding process capturing concise and relevant codes. Data extracts from

complete coding were collated in Excel.

Phase 3: Pattern based analysis was conducted identifying reoqgiateas across the
dataset. Relevance of patterns was not just limited to their frequency, but extended to
their meaningfulness in connection to the research question. Candidate themes were
developed through the organisation of ideas into a central concapthe relevant

coded data was collated and themes were actively constructed. This process involved
capturing salient patterns relevant to the research question and discarding themes

which did not meet the best fit of analysis.

Phase 4: A thematic map was produced reviewing the relationships between linked
codes and themes across the dataset. Themes were retained if they reflected the
richness and depth required for a central concept in the data. The codes were revisited
to evaluate whether they worked with the candidate theme. Once the revised themes

had a distinct central organising concept which related to the research question, the
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un-coded dataset was revisited repeatedly ensuring the revised themes captured the

topic of enqury.

Phase 5: The completion of a satisfactory thematic map led to the preparation and
further revision of themes for analysis. This was achieved through defining each theme
and refining the content. Data extractgere identified whichwere interesting and

relevant to the topic of enquiry. Each theme was interpreted and linked to the broader

narrative. Sub themes were used to provide structure to larger complex themes.

Phase 6: The deep analytic interpretative analysis of identified patterns commenced in
the writing of the report producing a coherent and compelling story. Each theme was
defined providing a plausible explanation. Extracts were identified which best
illustrated the different aspects of each theme, demonstrating breadth and spread
across thedata. Data was cleansed by the removal of hesitation and repetition.
''yySOSaalNeE RSGFATA 6SNB RSESGUSR FyR AYR,;
was included to enhance readability and not change the meaning of the extract. Each
participant was asigned a data ID code and a key was provided. lllustrative extracts
were used to support the analytic narrative. Themes were interpreted and a narrative
constructed, driven by the research question. Candidate themes underwent further
minor revisions as thanalysis informed the development of the narrati&raun and
Clarke, 2006)

To ensure analytical robustness the research team independently reviewed the themes
(SG, JB and GN). SG independently conducted open coding for phases 1, 2 and 3.
Iterative data analysimeetings were helddr phases 4, 5 and 6 with theider

research teamA thematic narrative was developed using Microdeitteko perform
clustering of themes. It was not feasible to involve stakeholders with the analysis of

anonymised data due to time constraints.

5.9 Quantitative ¢ descriptive statistics
The usability data was quantitatively analysed using basic descriptive statistics. The

two affected groups, patients and staff, underwent separate problem discovery
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analysis usinRubin and Chisnell (201issue based metrics rating scales. A frequency
count of unique usabtly problems was completed across the five predefined usability
categories which were selectively coded in the thematic analysis. Proportions were
calculated from the identified unique usability problems within the five predefined
usability categories acreghe two affected groups. A frequency rating score was
assigned to each predefined category. The identified unique usability problems in the
five predefined usability categories received individual severity rating scores and a
mean average was calculatéat each category and a severity rating score assigned.
The frequency and severity scores were combined to achieve a criticality score for
prioritising usability problems within the five predefined categories across the two
affected groups. The followingyaation illustrates how the criticality score was

achievedCriticality = Severity + Frequency of Occurrefitgbin and Chisnell, 2011)

5.10Ethics

This study received favourable opinion from the NHS Health Research Authority NRES
Committee Yorkshire & the Humbeteeds West. REC reference: 14/YH/01S@e
Appendix B

5.10.1 Participant consent
The study took the following steps to ethically obtain informed consent:

- To replicate what occurs in routine care it was considered most appropriate for
recovery coordinators to screen for suitability. It was preferable for padi¢m
make early disclosures about mental health (a climeatkerfor TBI) in the
context of a positive therapeutic relationship. It was important that an
AYRSLISYRSYyU LISNBR2Y 6K2 gl a y2id RANBOG
obtain formal informel consent, so that patients did not feel pressured into
agreeing to participate due to their relationship with their recovery
coordinator. For this reason, recovery coordinators asked potential participants
for permission to request the principle investigamade contact.

- It was important that patients had an opportunity to discuss and clarify any
questions thoroughly before considerimghetherthey wished to participate. A

telephone conversation with the principle investigator ensured that patients
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who may have had low reading ability would have been able to provide
informed and considered consent. The principle investigator asked potential
participants if they would like to think about the study awtetherthey

wished to participate for one week beforeqviding signed consent.

Patients had the right to withdraw from the study at any stage and the right to

request their data to be deleted from the study dataset.

5.10.2 Data handling and record keeping
{ SOSNI t YSI &adz2NBa 6 SNB donfidebtigity arel secorerhé S O (
study data:

The principle investigator maintained an electronic register of patiemis

agreed to be contacted to discuss theidy and provided informed consent
refused informed consent. This register was a general record of the study
recruitment process and included patient nanfes contacting potential
participants to obtain consent and to arrange usab#ityaluation The names

and contact details of pati@s who did not provide informed consent were
deleted from the register. A numeric count was kept to record the numbers of
people who refusedo take part.

Access tpaperbased files or data, except for signed participant consent forms
which were securely stored in a locked cabinet in a single community drug and
alcohol treatmentservicewas limited This cabinetvas ina section of the

building which was accessible onlystaff.

The principle investigator was responsible for collating a study database
containing screening, usabiligvaluation demographic andlinicaldata

obtained during the recruitment andvaluation sages. The electronic database
was stored in a secametwork drive as described above.

The dataset was fully anonysedand contained no personally identifiable
details such as names, addresses, telephone numbers or email addresses.
Encrypted USB memory cards were used strictly to store and transport data
between NHS and university sites. Once data was transfemrtdds way,

memory cards wererased.
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- Transcripts from cognitive walkthroughs were stored as described above by the
principle investigator at the community drug and alcohol service.

- Following tle end of the study period (12 months), all strictly anonymous study
data was stored in a secure network drive for a period of 5 years. This is
O2YLX ALYyl 6AGK GKS aSNBAOSQa AYyF2NXI (.
research data to be auditable by the Mersity of Leeds. Any other copies of
datasets held in the community drug and alcohol serweee destroyed. The

sponsor for this research study was the University of Leeds.

5.10.3Distress strategy
Recovery coordinators and the research team directigracting with patients may
have become aware of distressing events in one of two ways:
- If the participant disclosed suicidal idéat or intent
- If the participant made any other disclosures that indicated potential risk to self

or others.

5.10.4 Reporting and responding to distress
The recovery coordinator or research team member who became aware of a
distressing event would:

- Take the appropriate action based on the nature of the distressing event. Any
actions taken would have been carried outimnsultation with the research
team.

- Immediately report this to the principle investigator by telephone.

- Onlyif the research team became aware of a-ifgeatening event (suicide
attempt) the principle investigator would have reported this to the
representative of the sponsor organisatiddr(iversity of Leedsand the
relevant contact person from theommunity drig and alcohol treatment

service

The procedure below stipulates the actions the research team would have taken if

disclosures are made which raise serious concerns about risks to self or others:
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Provide participant a risk management and $edfp leafletwhich advises the
participant on available sources of support; describe the leaflet information
verbally via facgo-face contact or telephone.

Ask participant for consent to contact their recovery coordinator at the
community drug and alcohdteatment service at which they are registered.
Remind the participant about the exceptions to confidentiality described in the
patient informationleaflet

Inform the principle investigator by telephone.

If the research team member has serious concerns (e.g. théecpmamnt
RAaOf2asSa | OGAGS adaAOARIE LXFya FyR
coordinator and GP will be informed immediately to take appropriate action.

Participants will be aware this will happen from the outset of the study.
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6.0 Results

6.1 Introduction

CKAA OKIFLIISNI gAff LINBaASYld GKS LAY RAYRY 32°
0KS GNXyaAdGAz2y FNRY LI LISNJ oI laISIRE AINEiKESE @ LJ;
AYyaidNdzySy i NBIVYEVNB R Tl S ORI FIOF QA & X Ay Na dzlKl
FTUEOINS FIOATAGIGS KSIETUGK FYR a20A1f OF NEX
AYT2NXYSR Of AYAOIFf NBO20syBSyRANVIEMB F 4 OF 2 WA OK ¢
Ff 32NAGKY SYo EBRKR A ¢ RldAIE SROMMESEYA & a i dzRe&
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I YR &dzo aRiA ¥ XORYEEWNS OF y t &8 OKA KN @ | !f sAaR2A TR
NBfALFLOATAGRE g2 YRS ISy (i M YGESIRG TATY 4lKK2A 3K | 5AiSd:
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GKS dzal oAt AG@ 27 LOLKESA a6 SRR g2 \Wa deyIE 3 NS a.Jl
3dza LISOGSR ySdzNBf 2 3A G O G M@BEINTA NIEESK/I yoaskl 6 6SAl £ 34
2F KBKR AyedzNRI ADNWESF il (GSRI Oy¥3 G624 K | dzl
jdz yGAGEFGABS NBEaD/NBHE 6 KIS EhWERENNRY FINE Y
GKSYFOGAO Ftylrfeaira YR LINPOGESY RA&ZO2OSNE |

6.2 Participants

Eight participants were purposively sampled to ensure relatively equal distributions of
participants according to variables that distinguish between datasatgjding

whether they were a patient or staff member and by gender. The recruitment targets
were n = 4 patient participants and n = 4 staff participants within 12 months.
Therefore, the study recruited approximately 2% of the available patient population

and 16% of the available staff member population.
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For future design iterations it will be possible to use the initial findings from this study
to assess whether the small sample size would be sufficient to identify the potential
number of usability prol@ms that exis{Sauro and Lewis, 2016)his would be

achieved throgh calculating the average detection rate of usability problems per

participant(Sauro and Lewis, 2016)

9AITK(G LI NI A @A ldtaY (D& B2 ENKI SHRRHAD D FF2dzNI 2 F
LI NI AOALI yia dz2NSR yIR {F20dENS G  @ISANBERYSI EJ- XDI2 A (
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b2yS 2F (KS F2dzNJ LI 6ASyla o6K2 56N (LAYNI Y2
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Ol yylonad alyte myS mfdmOAGL abdobyadi | AJRXSE kS SLN
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LINBAONROGSR 2Ll GS dzopa t A {lideBY 1R AYBN §§ #yO 2«
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Table6- Patient characteristics, demographics, head Injury, mental health and

substance use behaviour
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6.3 Stakeholder user interface design recommendations

It was not feasible to implement all of the design recommendations offered by the two
stakeholder discussion groups. The software developer who was in the initial research
team unexpectedlyeft the project leaving the principle investigator to make some
pragmatic choices in how the study could be continued. A low cost application
programming interface (API) was selected, Snap Mobile Anyw{&er@p Surveys Ltd,
2016) which meant a number of design recommendations could not be adopted.
There were wo limiting factors for the final digital user interface 1) the functiotyadif
Snap Mobile AnywheréSnap Surveys Ltd, 2016)d 2) the techital skill of the

research team member when coding the application. Finally, the absence of an
independent user interface reviewer to ensure the design recommendations had been
implemented compromised the user interface design which underwent formative
usability evaluation. Thetakeholder expert reference grouwesignrecommendations

can be viewed in append& Out of the 31 design recommendations only 42% were

adopted in the prototype head injury survey application.

6.4 Qualitative themes
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Figure4- Thematic map

Patients Staff

Userinterface problems and improvements

Living with TBI High tech or low tech
healthcare
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Table7- Participant escription codes
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6.5 Theme me: User interface problemsnd improvements

6.5.1 Navigation

tFGASYyda | yiR & (3 ENID R alf kS &SRA 2y a 6 SNB 2 NRS

NEfFGAYyISHIRZZ ERNS (d2Se. Lo ¢KS a2adSYFHiAad L

Aye2dzNASaE O2YO0OAYSR 6AGK NBLISIGAGAGBS [jdzSadaAa:;

SELISNRASYyOS (i SNy de il REipR NS YSY2NE NBOI

NEO2NRAY3I GKSOIXNRA| BEOFROUGREJ Ry I ol O ¢ NJ
WLEG FSEG AGNry3aS 32Ay3 01016 NRaAaDP L PSc

J2Ay3 G2 | OKAf RKR&2tR/ A[yeySBodtwi GKS Syl

75



C2NJ Gg2 2F (GKS LI GASyda I dABNBALINESA RBIR O 4
fAald 2F Aye2dzNE RSAONALIIAZ2Yyad ¢KSe (G221 4l
SPSyili (KSe KIR SESSNASYOIRN@MEKAySEKS
Figure5 - Injury description

Head Injury Survey

Q64  Select cause of injury

| T |

Other, please specify
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Figure6 - Head injury risk markers

Head Injury Survey

If any of these symptoms occur after a head injury this can be a sign of a more severe injury

Q79 Immediately after the fight injury did you have any of the symptoms below?
clear fluid running from the ears or nose
black eye without receiving any damage to the eye
bleeding from one or both ears
new deafness in one or both ears
bruising behind one or both ears

Why are we asking you this question?

If any of these symptoms occur after a head injury this can be a sign of a more severe injury.

If you have clear fluid coming from your nose after a head injury it could mean you have a fracture of your skull which needs
urgent medical assessment. Clear fluid does not include tears caused by crying or from a runny nose if you have a cold or hay
fever. Bleeding disorders are conditions where there is a problem with the blood clotting process in the body.

You can select more than one symptom, e.g. clear fluid running from the ears or nose AND bleeding from one or both ears.

Please select next if none of the above.
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Figure7- Dazed, disorientation and confios
Head Injury Survey

After an injury to your head you might become dazed and confused or see stars. These can all be symptoms of a concussion.

Q100 Did the fall from a height injury cause you to become dazed or confused?

No
Don't know
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Head Injury Survey

After a head injury you may not remember the events before or during the incident
Think about whether you had to ask somebody to help you remember what happened

Q99 Did you forget what happened before or after the fall from a height injury?
@ No
Don't know
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Figure9- Dazed, disorientation and confusion screen

Head Injury Survey

After an injury to your head you might become dazed and confused or see stars. These can all be symptoms of a concussion.

Q100 Did the fall from a height injury cause you to become dazed or confused?
@ e
No
Don't know
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Figurel0- Mild TBI marker screen
Head Injury Survey

Q101 At the time of the injury were you drinking, using drugs or pain killers more than normal?
@ No
Don't know
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Figurell- Survey results screen

Head Injury Survey

At age 31 injured by fight

Head injury detected ves

Severity of injury mild

Confidence in test result being correct medium
Cognitive complaints remaining ves

Physical symptoms remaining yes

Emotional and behavicural problems remaining yes
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6.5.5 Terminology
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Terminology impacted on patients in two ways. The language used did not reflect the
LI GASy G Qa OANDdzvyaidlyOSa 2NJ az2ysS 2F GKS g
reading difficult. For one patient who had served in the armed forces, the terminology
used todescribe the medical care he received did not represent his experience when

servingon a military base (see figufe).

Figurel2- Types of medical help screen
Head Injury Survey

Q105  For the fall from a height injury select type of medical help:
NHS telephone helpline
Your GP
Paramedic
Accident and Emergency
Admission to hospital ward
Referral to Brain Injuries Rehabilitation Unit
Nursing home
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6.6 Theme TwoLliving with TBI
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- Trauma
- Coping strategies

-  Contex

6.6.1 Trauma
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YLK aAaAy3d GKS ySSR FT2N) F2ftf2¢ dzLJ &dzLlLi2 N
SGKAOFE FLIINR2OIf T8Il A3 aAK8RESI RNAFRRHZNE
y20 aa20AGSR a2yYS 2F GKS LIROPISYRSHR R
Ay 2 dzNEENSS lj¢dkDLYaNfyiEK S & dzNISe aKz2dzZ R 6S NBa
2F NBOFftftAYy3a (NIFdzYFGAO Ay2dz2NAS& 61 & RAAG]
0SSy a4dz2SO0i0SR (X SR2WAERO §BISRKRISTAQ S @S
RAAaOf RRIWMNER UATO OA2f SyOS a AL gl a y?2 OAS
AyedzNE GeLlSa ftA1S Y202NJ gSKAOE S I-OOARSYG(
Aye2dzNE F2NJ FSYIF S LI GAISHFIIESY RS N FRIAANES |2
F2NJ GKS G2 GNSSG £ € @ +A 2T Sy OS 46l a | NAal Tt
adzo alRIBARYSOAYSE NBadA G Ay @Azt FBNBAYOAR
adza G ICRWSR® G A8y &l OKZNKdzyR Ay (GKS | N¥YSR ¥
NBEf dzOl I 9f0OBa S 20 R aFdzZAf £ AYLI OG 2F (GKSANI LI 3
@dzt YSNI oAt AGe FY2y3ad GKS KAIKSNI Nryla ¢l
waal ¢2YSyYys AF (KSeé KIS KIR KSIR Aye
R2YSalGA@wWERL SyXOBS Hpoo
W 2yte flgad O2yalOAaz2dzaySaa (Kz2dzaKe . SO
LJdziT A @WIK2W SY$S YR f STdt @i/ TRNY FSosied asSsSQ
W gla 32Ay3 dzZlJ GNBEAYy3 (2 3ISG RNMIAaszx 7
AY | FAIKGE 6A0K a2WSYoKRO| YSEREZ DS SND
YR ONRT1S | f ®tRat2F [ YA Sixn ddXK | A NA
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6.6.2 Coping strategies
alye LI GdASyta NBtASR O2yalRSNIBUKSYY O KIS
iKS SFFSOGa 2F (KSHNEABBENPRAQ2ZOIAY A (& DONX (¢
G2 YIFyl3S AYLI ANBR 2dzR3ISXNBAISY RY Rl X2 & A & ¢zl
GSNBE (eLIAOFf YSiK2RaS2N|WOEANET ORE ¢ IMAYIET 3 °
2F | YEA SRS AHGAK GIKKSS (f yo2madft ZRR 368 dIKiSte G KAy 3a
2y HMIMRMIE olarad /23IYyAGAGS QPAYUIa OKE & £ SIyRAS
dzy RSNIF {Ay3 Ydzy RFyS (Gl ala FNHZAGNY GAYy3I AT
I QGAGAGe (GKSe aSi 2dzi (2 SE® REOAIRIWSYR!
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Ay2dzZNASa SR (G2 ySdzNPAYFIAAYyId ¢KS LI GASYI
KSt L) F2tt26Ay * ala S YRS yAly 2dENBadS ASNRAFI @ 2 F A
$gKSY G(GKS& KIFIR adzadrAySR oNdzAaAy3Iohh# oddKS |
¢tKSNB ¢l a FTNBljdSyidte I RStle 0Si6SSy &dzi
YSRAOIE KSf LD 9VIOSdzNINBSYSFYy YAY2a YS¥o08NR 2
NBalLlyasS LINPFSaaAazylfta G2 aSS1 YSRAOFf K
NB&LRYyFRBINRB Aly22diNE Ay OARSyida FyR 2FGSy |00
{GFTF OKSBSIZRKA YRKEAE AdNIANUzO-GLALAEYA Q@20 A-23y]  F N
F2NJ adzLILI2 NI 61 a4 KSE LIJFddZ 6KSYy RSOGSNXYAYAY3
LI ASY (i RK0oSRRAA2dzNI F2ff26Ay 3 + KSIFR Ayadz
AONBSY AYyaidNHzOOGA2ya YR &adzZLR2 NI FNRBY Tl Y
GKSUKSNBBKSEFSOUSR o0& a2YS 2F GKS LINRBoOf S)
a dzNBSe o

Y fol BAWBANI RKSASYR8> &2dz {y26 AT L S
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6.6.3 Context
¢CKS LJAeOK2I OGAGS STFSOha HHENRIVNR RSy (iIKES
G2N]lAYy3 YSYRUBI VERGOEDONBHZASNI LISNYIFYySyld AYLI
6 NBySadaa GKSANI YSY2NE 41 & AYLI ANBR | yR i
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YSYGlf KSINRBXOYIY ISR tAFSadetsS 2F aSNDAyS3
YAYAYAAAY3 lye LRGSY(GAlrf RSTAOAUGMBAY 62 NJ
AYFEdzZSYOSR o0& @2dzNJ SY@ANRYYSyYyG FyR GKS Of
GKSY YI 1 AWVTARKS FINRIYYE YAEAGENE o61asS Ay
[ KIy3aSa A¢gNBSKREBE2 Az St e (2 06S AyidSNLINBG:
FGGNRAOdzG SR (G2 GKS SELISNASyOSa 2F aSNWAy3
YR y2i VP3QFEDHRRE 82 | yé KSFR AyadzaNASa &
WQY G22aGlrffte Y2NB F2NHSGTFdAZ YR a2YSGA
02y OSy@NIad& Xy HAYS wmp o
W dzaSTX SNX RAFTSLI YD vy AKRAKIYH{YRE LY S
GKAYBA®D [AYS HoOVD
CNASYRBf FfROSa | NB dzyt A1Ste (2 KI@S a
3206 KAG Ay GKS KSIFIR FyR (KFGQa ¢KI GQa
G2 GKAY] Al0Qa LROISYy(iht atk [K$SSSHpBNAS)

6.7 Theme ThreeHigh tech or low techhealthcare
C2NJ FNBYG fAYS adGFTF 62Nl AYy3I SAGK Ly G I
I LI NByd Ay GKS TRYAYAAUNXdGA2Yy 2F GKS Ay
- ¢2 aONBSy 2N y20 G2 &aONBSy
- al yF3Ay3 NI LR NI
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6.7.1 To screen or not to screen
¢KS dzaS 2F AONBSFDYMB A gzt ( QB SY¥RSNI A2y T |
2dzZRASYSYy il b& GtRAINRIINAATGS (G2 AYLIE SYSyd |
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SYLKFIaAaAy3d GKS AYLBING Iy @& SFHzZ S ¢ dlaiedRr WS &
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WZdzf R 0S ljdzAGS aOFNBRX SalLISOAlLffe AT (K
LI yAOLAY3 a (23 GKS FIO00 (KSe& KOQOSYyQi
6{Ct/ [AYS MHTO

6.7.2 Managing rapport

¢CKS FoAftAGE G2 YIFIAYUOGFAYy 3I22R NI LILR2NI gA0l
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6.8 Quantitative - problem discovery
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6¢dzf t A& | yYRYRt OBWIaSHAMFROR Ay Gl ofSa o

ClLoifSiF FF LINBPOESY FNBIljdzSyoe O2dzyi

Categories Frequency % Frequency| Severity| Severity | Criticality
Count Rank Mean Rank Score

Data Entry and 5 29% 2 1.6 2 4
technology

Terminology 3 18% 2 1.6 2 4
Navigation 2 12% 2 15 2 4
Content 6 35% 2 1.3 1 3
Page Layout 1 6% 1 2 2 3
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6.9 Conclusion
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7.0 Discussion

7.1 Introduction

This chapter offers a discussion of themancentred design and evaluation findings.
The mixed methods data will be integrated and interpreted in the context of wider
usability literature. A desgstion of the main formativeusability findings are outlined
identifying user interface redesign priorities. Implications for traumatic brain injury
(TBI) screening are discussed in the context of community drug and acohol treatment.
Strengths and limitations of this formative usability study will be presented. The

chapter will conclude with considerations for policy, practice and future research.

7.2 Description of mixed methods formative usability findings for patients and staff
Paients and staff had different redesign priorities for thead injury survey

applicatio/y Q& dza SNJ A y (i 8¢dfinte@aSegrobleri{sSindinip@®veBents

had five predefined categories which underwent problem discovery analysis using
basic descriptivstatistics(see Sectio®.9 Quantitativeg descriptive statistics A

criticality score was determined by combining the frequency and severity of identified
usability problems. Rich problem descriptions were offered for each of the predefined
categoriesPatients hadne usability themeliving with TBI and staff had one theme;
high tech or low tech healthcar@he thematicanalysidindings and usability problem
discovery data for patients anstaff in community drug and@lhol treatment are

illustratedin figure 13
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Figurel3-Integrated formative usability evaluation findings

Problems and Improvements
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Patient design priority
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Staff design priority

\

Category Criticality Prioritised Combined Category Criticality

Score categories | criticality Score
Navigation | 6 score DataEntry |4
Data Entry |5 Navigation | 10 and
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Content 5 Technology Navigation | 4
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7.3 User interface redesign priorities

This section integrates the mixed methods findings from the formative usability
evaluation of the prototype head injury survey application user interface. Patient and
staff priorities for user interface redesign are outlined. Patient and staff criticality
scores from the problem discovery analysis were combined to generate a priority list

with the five predefined user interface categories.

7.3.1Priority one:Navigation

For patients, navigation made the head injury survey application unusable and three
unique usability problems were discovered. Overalligation was not sensitive to the
needs of patients witmeurological deficitsFuture user interface design iterations

need toensure task performance ot dependent on memory recall as patients faun
navigatingmultiple screens increasedlorking memory load. Minimising user interface
navigation and ensuring key elements of the system are available on screen at all times
has been found to reduce working memory lg&ble and Dehdashti, 1990, Inglis et

al., 2002)

Negotiating repetitive systematic questioniafout lifetime exposure to TBI fatigued
three out of the four patients and thegould notcomplete the head injury survey.
Length of the survey was an important consideration and a balance must be found
between ensuring a comprehensive TBI screening bas lbonducted whilst avoiding
patient fatigue. Reduced administration time has been found to be a fundamental
component to the adoption of health informatics technola@yagnon et al., 20124
user interface is required which uses repetition in a limited way without inducing

frustration.

7.3.2Priority two: Data entry and technology

Data entry and technology required moderate effort by staff to negetetd five
unique usability problems were identifiedta® usability concerns from a data entry
perspective were orientated towards how tliecision supporsoftware made clinical
judgementswhen detecting TBI. Staff questioned the validity of the retextjve

measure. They wanted transparency in how the decision support software processed
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clinical data. This was a relevant concern as the head injury sapyigationhas not
yet undergone empirical validatiorlealthcare professionals are more likelyihwest
in dinicaldecision supportaftware which can demonstrate hovt isrobust, safe and

facilitate delivery of caréNHS Innovatias South East, 2014)

Staff thought the portability of the technology would enhance patient benefit through
increagd access to a TBI screening instrument. This finding resonates with NHS
guidelines on mobile application development when consideriaglvare. Mobile
technology offers greater portability and could be a helpful tool in outpatient clinics
(NHS Innovations South East, 20M®9bile hardwareis not dependent upon patient
location and provides the benefit of enhanced clinical decision making, an important
feature forstaff working ina community drug and alcohoéim who do not have the
opportunity to access a networked computar pgoer based resourcgtNHS

Innovations South East, 2014)

Three out of four patientsnformation technology skills severely limited their capacity
to enter data and use computer based hardwévéehmeyer et al., 2004pPatients

were unfamiliar with user interface features like open fietikbs and information
technology languageMouse and keyboard opation required basic instruction from
the test administratorLanyi et al. (2012)esigned user interfaces for students with
intellectual disabilityand generated several design recommendatiafsch could be
applied to future design iteration$.or example,he user interface should make use of
accessibility featureallowing multiple user groups with specific needs the ability to
customise the useinterface to their own individual preferenc€kanyi et al., 2012)
The patient stakeholder expert reference group requested a customisable user
interface, a desigifeature which will need to be incorporated into the next iteration.
Patients made specific requests for the head injury survey to make use of both screen
reading and voice recognitisoftwareThe W3C Web Accessibility Initiative provides
technical guidehesfor designers and software developers in how to ensure their
applications meet the needs of users wéhditory, cognitive, neurological, physical,

speech, and visual disabiliti@s/3C, 2017)
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7.3.3Priority three: @ntent

Three unique usability problems were identified with user interface content which
severely limited_JI A e di theiiHead Injury Survey Applicatibow readng ability
introduces obstacles to usénterface interaction. Most health applications require a
high level of reading ability to negotiate. Instructions are frequently delivered in
complex formats which could be beyond treadingability of some of thepatients
receivingcommunity drug and alcohol treatment with -@xcurring TBI and substance
use disordefAmerican Psychiatric Association, 201Bjiversal graphical interfaces
are increasingly being used, however, text remains the predominant form of
communication. Sounds can be usedgtompt although it is frequently difficult to
interpret their meaning, even for competent IT usésnyi et al., 2012)ones
accompany text messages with the asgtion the user has the capacity to read the
instruction which restricts patients with complex needs access to the user interface.
Patients found e head injury survey in this study relied too heavily upon text based
instruction.Future design iterationseed to be subjected to The Fleskincaid Grade
Level Readability Formu{&incaid et al., 197%d ensure the use of plain English and

minimal onscreen text.

Staff correctly anticipated the volume of onscreeext would overwhelm patients.

Their usability concerns were focused on how they would administer the instrument

and maintain rapport with their patients. Staff requested the use of prompts so they

did not have to read on screen text verbatim. Staff ealin this usability study wanted

G2 FT@2AR | a2yS &ATS FTAGA Fffé | LIINRBI OKO®
the unique needs of patients, giving them permission to make further enquiry to

obtain the most useful information.

The survey redts summary screen consistently caused confusion to both patients and
staff. The eight outcome variables need to be conveyed in a manner which supports
improved comprehensioas informing a patient they potentially have a brain injury
following a head trama event could be very distressirRatients and staff both
requested he inclusion of referral guidance to speciabsain injury services. This

would be a significant design consideration and was initially anticipated by an

addiction specialist doctonithe stakeholder expert reference group meetings.
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Integrating referral decision support was beyond the functional capability of Snap

Mobile AnywhergSnap Surveys Ltd, 2016)

7.3.4Priority four: Terminology

Staff foundthree unique usability problems with thterminologyused. They

considered some of the language to ineonsistent and potentially distressing for
patients. They wanted language to be plain English;elmncal, and any stigmatising
terms be removed. For patients, languaggeded toreflect their lived experience of
sustaining head trauma. Terminology dse health applications is frequently complex
and for patients with limited information technologkills could introduce unfamiliar
computer based language. Language associated barriers are typically identified
through considering the terms used in magiplications. Patients with TBI and low
reading ability tend to understand language in a literal, concrete way and abstract
metaphors should be avoidgiivehmeyer et al., 2004)nstead unique and descriptive
text should be used as patienitsthis studyg SNBE  dzy FI YAT A+ NI gAGK {1
for hyperlinks(Lanyi et al., 2012Patients who receive community drugdalcohol
treatment who have limited information technology skills may avoid computer based

hardware if they anticipate the experience will be frustrating.

7.3.5Priority five: Page layout

Patients found three unique usability problems with page layout requiring moderate
effort to negotiate.An inconsistent page layoand colour choice for on screen
buttonsfurther reduced readabilitynd task comprehensiofhe potential for
misunderstanding on screen taskshighif interpretation is derived from colour alone
by patients with low reading abilitft. anyi et al., 2012)This occurred forme patient
who specified he had diagnosed dyslexia whemberpreted the green/red on the
yes/no buttons as a positive or negative response to a quesfionpatients with
below average reading and writing ability solutions to a predominantly text based
interface are required. @Aphics,animationand sound could be used as potential
design solutiongLanyi et al., 2012atients preferred a user interface wiminimal

on screen text, large fonts wittonsistentpagelayoutin a grid formation and eye

catching presentationStandardised page layouts can better support patients with
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limited attention spass and impaired working memofVehmeyer et al., 2004¥taff
wanted a user interface which had improved labelling to better differentiate between

on screen instructions and survey questions.

7.3.6User interface redesignulsnmary

Patients and staff identified margf the same usability challenges with the user
interface. The rich problem descriptions for the two user groups originated from
unique usability perspectives. The solutions to how the identified problems could be
resolved had the potential to benefit botbatients and staff. These findings are in
keeping with emerging evidence which suggests designing for a wide range of end

users with diverse needs can lead to superior deé®imeiderman, 2000)

7.4 TBI screening in community drug aradcohol services

This seton provides guidance to staff in community drug and alcohol teams (CDAT) in
how to conduct TBI screening. Clinical markers for identifying patients at risk of TBI will
be provided and direction in how to administer a TBI case finder will be discussed.
Fnally the implications for integrating mobile health application technology with
existing information technology infrastructure will be explored and how these insights

could shape the user interface design for the head injury survey.

7.4.1 Mental Health

Epidemiological TBtudiesoffer insight into potential clinical markers fpatients at
risk Patients with head trauma are 2.8 times more likely to develop a mental health
disorder compared to noff Bl patientgFann et al., 2005A prospective cohort study
by Bryant et al. (2010fpllowed 817 head trauma patients over a 12 month period
23% of patients developed a mental health dds#r which was not present prmjury.
Depression(9%)and generalised anxie(@%)were the most prevalent disorders
(Bryant et al., 2010)taff in community drug and alcohol teams routinely screen for
depression and generalised anxiety disorder usinfgre@ort retrospective measures;
patient health questionnaire 9 (PH&) and generalised anxiety disorder 7 (GAD
(Delgadillo et al., 2012a, Delgadillo et al., 2011, Delgadillo et al., 2012b, Fann et al.,
2005)
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The electronic healthcare record in Ushumunity drug and alcohol teams could
provide a prompt to conduct TBI screening if associated clinical markers have been
identified (Tan, 2009, Lowenstein et al., 200D¢tecting common mental health
problems in patients reziving community drug and alcohol treatment could be a
prerequisite for the implementation of the head injury survey application enabling

staff to manage risk with this complex patient group.

7.4.2Domestic violence

Drug and alcohol use is a risk factor head trauma and domestic violen@€orrigan

et al., 2003) In the US, symptoms associated with neurological disabilities from
domestic violence frequently remain undetected until the patient receives drug and
alcohol treatment(Corrigan et al., 2003Corrigan et al. (2003gcommenckd the early
detection of TBI with a simple screening instrument to identify women who have
experienced head trauma from domestic violence. The twodie patients who
participated in this study were both subjected to domestic violence. The violent
trauma events werdnighly distressindpr the patientsand the preference was to
complete the head injury survey with a trusted member of staff from the comity

drug and alcohol team

7.4.3Violent assault

A history of drug and alcohol use is associated with violent asgauwibach et al.,

1993) Procuring illicit substances for one patient led to hospitalisation following a
violent assault. A studby Krau®t al(1989)found 1155 patients admitted to hospital

for head trauma had positive blood alcohol levels at the timepiry. Heavy alcohol

use is a reliable predictor for physical confrontat{@hermack and Blow, 2005taff

in community drug and alcohol teasmoutinely measure selfeported drug and

alcohol use with the Treatment Outcomes Profile questionnaire (Marsden et al, 2008)
combined with onsite urinalysis and breath alcohol levstiteg (Kilpatrick et al.,

2000)
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7.4.4Armed forces

Patients who have served in the armed forces may be reluctant to disclose past head
injuries(Brenner et al., 2015)indings from this study suggestecttank of the

veteran could be a factor in their willingness to share the extent to which head trauma
has impacted on their liféA cross sectional survey of veterans accessing primary care
found there was a low disclosure rate of veterans sharing-geptoyment

experiencesvith their physiciangChermack and Blow, 2002}heexperience of

stigma in sustaining head trauma combined with minimisation of the need for care
could be a major obstacle to TBI screening for high ranking vetdbaspite there

being a considerable amount of literature recording the medical and psyclasoc
AYLIE AOFGA2ya 2F GSGSNIyQa SELRA&AAINBE (2 KS|
associated problems and symptoms has received minimal attention in UK public health

promotion (See sectiof.7 Implications for policypracticeand regulation.

7.45 Administering the head injury survey application

Involving family members in TBI screening, with patient consent, could be beneficial in
distinguishing changes in neurobehavioral functioning pred posthead injury. Staff

were receptive to the involveent of family and friendsvhenconducting TBI

screening. The staff member needs to have a good working alliance with the patient
and the involvement of family members in screening for TBI should be advodated.

this studypatients with suspected neurodibdity required support with tasks, social
judgement,emotion regulationandfrequently relied upon their family and friends

when living with TBI. Robust social networks are positively associated with optimising

recovery from TB[Tomberg et al., 2005)

A note of caution is signified in the literature abdhbe inclusion of family support as
research has revealed this caregiving group to be a burdened, depressed and anxious
population(Leibach et al., 2014, Gulin et al., 2014, Pertiale 2013, Wells et al.,

2005) Carers for patients with TBI avellnerable tosecondary traumatic stress

through indirect exposure to traumatising everfiddcCann and Pearlman, 199@)

patient who served in the armed forces questioned the utility of family involverment

TBI screeningHe predicted family would interpret changes in mood aetiaviour as
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a consequence ahental health trauma fronserving in the armed forces and not head

injury.

7.4.6Low educational attainment and user interface design

Low reading and writing ability specifically presented usability issues for the patient
group that took part in this study. Lower educational attainment is associated with TBI
from violent aetiology and three out of four patients who took part in the study had
difficulties reading on screen text (Schopp et al., 2006). Schopp and colleag0é} (20
FT2dzy R LI GASyiG&a 6K2 SELISNASYOSR @izt Sy
Wide Range Achievement Test (Wilkinson, 1993). Comparatively, patients with non
violent TBI had average reading scores. Schopp et al. (2006) hypothesize low reading
ability is a longstanding issue for patients with violent TBI rather than a functional

consequence of head trauma.

The available usability literature purports multiple barriers to technology access for
students with low educational attainment (Wehmeydras., 2004). User interface

design frequently does not account for the cognitive ability of patients with low
reading ability or the wider characteristics associated with violent TBI (Doherty et al.,
2000). Mobile device complexity is a usability barfegrpatients with low educational
attainment. Impairments in language, reasoning, information processing, memory and
learning present unique challenges for user interface design. Neurological deficits
could make it difficult to generalise learning from omeperence of technology to

another.

7.4.7 TBI screening summary

TBI is frequently a consequence of violence (Hanks et al., 20&@Yans, domestic
violence, common mental health problems and severe substance dependence are
associated with violent hehtrauma and can serve as important clinical markers for
staff. Patient disclosure of past traumatic events relating to violence presents different
challenges for staff administering the head injury sun&aff must build trust and

create a space in whigpatients can disclose distressing thoughts and feelings (Morse,

1990) as the experience of recalling past traumas can be upsetting. The instrument
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needs to be sensitive to staff values in promoting a helping relationship in which they
can engage with thir patients.Routine TBI screening in community drug and alcohol
teamswith the involvment of familycould begin to foster more open disclosure and

instigate a dialogue with at risk TBI patient groups (Zeber et al., 2010).

7.5 Application programmingnterface implications for development

In mobile application development, several considerations need to be made;
development cost, mobile platform, operating system upgrades, software licencing
and type of mobile device€NHS Innovations South East, 20T3¢veloping a health
application can be expensive depending upon the complexity of the design.
Development costs can range from £1,000 for a bagpication to more than £30,000

for a multifeature applicationNHS Innovations South East, 2014)

In this study access to internal softwarevelopment resources was not available and
the softwareapplication programming interfad@Pl)had to be outsourced. Snap

Mobile AnywhergSnap Surveys Ltd, 20J@pvided the tools to generate online
questionnaires and offered a pragmatic low cost solution to digitising a customisable
user interface. It had the flexiliyi to operate on three mobile platforms; Google
Android, Apple iOS and Microsoft Windows. For licensed Snap users, free upgrades
were available in response to developments in mobile platform operating systems.
Snap Mobile AnywheréSnap Surveys Ltd, 20k®)uld be used on a range of devices
including mobile phones, tabletsnd desktop computers. Despite these benef@sap
Mobile Anywhere(Shap Surveys Ltd, 201%)as a significant compromse in restricting

the final design for usability evaluation. The synchronous connection to a remote
secure server had strengths and limitations. No confidential data was stored locally to
the device. Thiss an important consideration as patients receiving drug and alcohol
treatment may frequently lose or sell their phones. However, the tablet computer had
a weak WAFi connection causing slow screen changes and unresponsive item selection.
Staff required a instrument which facilitated rapport with their patients. Future
developments in mobile network telecommunication could make synchronous

connections more viable. Ultimately Snap Mobile Anywh&wmap Surveys Ltd, 2016)
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an APIwhich generates online surveys and could not replicate a clinical interview, the

preferred adninistration method for both patients and staff.

7.6 Strengths and limitations of usability research in community drug and alcohol
treatment.

The pragmatic methodology selected for this study complemented the aims and
objectives of the research. Stakeholder involvement, cognitive walkthrough and
problem discovery analysis resulted in useful insights into patient and staff experience
when interating with the head injury survey user interface. This study marks the first
steps in early instrument development and has provided a foundation for future

redesign iterations.

In the needs assessment six design criteria were developed for the gap analysi

without critical appraisal. Determining the suitability of identified TBI case finders

using these six design criteria biased the needs assessment outcome. To increase the
rigour of the needs assessment the six design criteria could have been devekipgd u

The Practice Guidelines Evaluation and Adaptation Q&ckham et al., 2002ather
thanexcld A @St & NBftEAYy3 dzl2y 2AffAFYAQ OHAMHD
DN} KIY SG FftQa ownnud FNIXYSE2N] LINROJDARSE
practice guidelines in healthcare and could be adopted when refining future practice

based design criteria.

Ly fA3IKG 2F GKS 7T Aicynpletyigand nitiyde Yhe dekoifar a a  dzR &
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of the head injury survey application was considered to be a potentially distressing
intervention by both patients and staff and required the involvement of a trained
professional to provide follow up support if necessary. A more comprehensive review

of practice guidelines for TBI screening combined with real world observation of
practitioners using TBI case finders could have led to design criteria which had greater

credibility in screening the suitability of available TBI case finders.
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A brief, portable TBI case finder with a user interface which was not dependent upon
reading ability vas favoured by participants. However, it was not feasible to determine
the relevance of developing an instrument which was 4morasive and accessible to a

range of service providers from the findings in this study.

A further limitation of the study was the lack of business justification case for the
development of the health application. There are three areas of consideration for
future development. Firstlya strategy for training staff in how to administer the head
injury survey could be provided. Secondly, a plan could be formulated in how the
health application will be sustained in terms of maintenanoe updates ensuring
clinical content remais evidence informed=inally, prior to the next phase of usability
testing WiFi, mobile device and application capability slibbe comprehensively

assessed.

7.7 Implications for policy, practice and regulation

The findings in this study are unique as they offer an insight into the usability
challenges faced by patientshe have been exposed to violent head trauma when
interacting with health application technology. Designing for neurodisability and
associated morbidities has implications for policy, practice and regulation.

The NHS Health Research Authority NRES Conmamiibekshire & the Humberleeds
West provided ethical approval for this study (REC reference: 14/YHYOL3® NHS
had been at the forefront in developing and promoting the Health Apps library.
However, the project was discontinued2015 following concerns ov@atient data
security(Huckvale et al., 2015)uckvale et al. (201%Yyiticised the quality of clinically
accredited health applicationa the NHS health apps library.&ktudyconcludedthe
dependence upon developers to sekrtify compliance to data protection standards
was inadequate when managing risk to patiettisickvale et al., 2015 he
trustworthiness of mobile health applications will be eroded if regulation fails to
respond tothe need to ensure patient privacy when managing personal (tdtekvale
and Car, 2014)
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Boulos and colleagu€2014)propose the NHS should ensure approved health
applications have up to date clinical content which is safe, soaddechnically

secure. Thé-ood and Drug Administratiaand the Medicines and Healthcare Products
Regulatory Agenoglassification of health application medical devices has been
critiqued for being too narrow and should encompass fitness for purpose,
effectiveness and value for monégoulos et al., 20145uch changes in regulation
would recognise the value of usabilitygassibility andeadabilityneeds of the target

patient group(Boulos et al., 2014)

The usability findings in this study have focused on the cognitive accessibility of the
head injury survey, signifying a move away from traditional usability research which
typically prioritises visual, auditory and motor accessib{lBgulos et al., 2014)he
development foundation for the head injury survey application embodies the future

direction of mobile health application regulatory control and certification.

Policy deelopers for healthcare providers have proposed strategies in how to select
and evaluate health applications. Quality of the health application can be
demonstrated through evidencing stakeholder involvement and patient user feedback

in combination with pubshed peer reviewd research.

The drug and alcohol treatment strategy neglects the prevalent issue of TBI with
substance using patien{&reat Britain Home Office, 2010)heAdvisory Council of

the Misuse of Drugbriefing paper(2015)for preventionof drug and alcohol
dependence acknowledges how there needs to be a shift from single domain
approaches to the delivery of interventions for multiple health behavidhiese and
Viner, 2012, Prochaska et al., 2008, Werch et al., 20H@) findings in this study
reinforce the ned to tailor healthcare services to patients with multiple morbidities.

It is evident there is no current political appetite for policy development to advocate
for people with brain injuryn drug and alcohol treatment services in the UK. However,
emerging evidence promotes the use of brief TBI screening questions in primary care,
recognising the benefit of modest focused efforts in improving positive healthcare
seeking behavioufKehle et al., 2010)
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7.8 Conclusion

Hedth application development mustemonstrate how it provides patient and
organisational bnefit. This was achieved through ensuring the head injury survey
applicationwas connected to NHS clinical drivers. Further usability research is required
in the development of the user iatface of the headhjury surveyapplicationto

establish whethefuture design changes have improved usability when optimising the
final user interface design. The next design iteration will need to be more responsive to
the needs of patients with coccurring TBI and substance use disomgeeiving

community drug analcohol treatment.The instrument will gpport staff in their

continued efforts to meet the complex treatment challenges of their patients. The
community drug and alcohol treatment setting is a microcosrpatients with

multiple morbidities who present wh chronic health issues. The clinical decision
support software could better help coordinate care through providing guidance in how
to make specialist referrals to brain injury serviemsl tobridge the treatment gap for

patients with head trauma.
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8.0 Conclusion

In this chapter a summary and key findings of this study are presented.
Recommendations are made for head injury survey user interface improvements.
Implications for practice for conductirigpumatic brain injury TB) screening are

offered andrecommendations given for future research and development of the head

injury survey application.

8.1 Summary

This study developedlagad injury surveyser interface with embedded clinical
decision support software for detecting self or proxy reportsifefime exposure to

TBI The head injury survey application user interfaces adapted from the Ohio State
University Traumatic Brain Injury Identification Method (OSUIDRICorrigan and
Bogner, 2007and the Department of Health clinical guideline for Head Injury:
Assessment and early managemé@nNtCE, 2014 he ergonomics of humasystem
interaction standardISO, 2010pffered broad guidance in the planning and

management of usability research for this study

The OSU TBD was identified through scoping the available literat(Begner and
Corrigan, 2009, Corrigan and Bogner, 200Wo implications for practice were
identified; interviewertraining demand and administration timé. competitive
analysisearch was conducted to determine whether an appropriatebile health
applicationhad been developedNone of thehealthapplications identified were
screening instruments for lifetime exposure to TBbnsideration was given to
regulatory requirements in early instrument design and developn{BiiRSA, 2006)
The area of regulation prioritised in this study focused on the ergonomics of human

system interactioEC, 1993)

Stakeholder involvement expert reference groups were formed and a paper based
prototype user interface was developed followi usability design guidelin€bo
demonstrate features such as scrolling, data entry and use of technology an
application programming interface (API) was selecieethnical guidance was
received from théJniversity of Leeds choice of APl and cyber seity

considerationsSnap Mobile Anywhere (Snap Surveys Ltd, 2016) provided the tools to
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generate online questionnaires and offered a pragmatic low cost solution to digitising

a customisable user interface.

To evaluate the usability of the head injury gey application a concurremmbedded
mixed methods design was usétbhrson and Onwuegbuzie, 2004heélmixed

methods paradigm emphasis was predominantly qualitative (Morse, 183dht
participants wergourposivelyrecruited from a community drug and alcohol treatment

service; four patients and four staff.

Cognitive walkthrough was usealidentify generic usability issues focusing on the
LJ- NI A OA LJ \accessbilit) & hdgreadinjul Surveyser interface Usability
tests were audio recorded and transcribed verbatim. A thematic analysis was
conducted and three themes were identifiedser interface problems ah

improvements, living with TBI aridgh tech or low tech healthcare.

The theme user interface pblems and improvements was quantified using problem
discovery analysigubin, 1996)Unique usability problems were counted and severity
rated within the five predefined user interface categories; navagtcontent, page

layout, terminology, data entry and technolodyrequency and severity scales were

used and their scores combined to produce a criticality score. The higher the score, the

greater the redesign priority.

Patients and staff had differefitead injury survey user interface redesign priorities
and rich problem descriptions revealed their unique usability perspectives. Patients
found navigating the survey difficult. A combination of neurological deficits, limited IT
skills and low reading altiy meant three out of the four patients could not complete
the head injury survey application. Repetitive questioning and length of the survey

caused problems for patients with compromised working memory.

Patients had a limited understanding in how toepgte information computer
technology. Computer based language and user interface features such as open field
boxes restricted data entry. Too much on screen content and small fonts induced
fatigue and frustration. Inconsistent page layout made followiexg based

instructions difficult. Long sentences and words with multiple syllables reduced task

comprehension.
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For staff, data entry and technology was the highest redesign priority. They questioned
the validity of the decision support software requestimgre transparency in how the
head injury survey application madénical judgementsStaffconsidered some of the
terminology to be stigmatising and too clinical. Staff found survey questions repetitive,
restricting how the instrument could be navigatéicbo much on screen content and

grammatical errors inhibited rapport with their patients.

The themdiving with TBI revealed a patient group who had experienced multiple

violent head trauma. The head injury survey application needs to be sensitive to the
RAaOf2adz2NBE 2F R2YSadA0O OA2f SyOSz LIKeaaAol
experiences. &ollection of past traumatic events can be distressing and the nature of

the injuries degrading. Patients may be reluctant to disclose trauma eventsetind s
assessment of injurgeverity was commarPatientsfrequentlyrelied uponfamily and

T NA S ygerieft wigedz® seek medical help following head trauma.

The theme high tech or low tech healthcaevealed staff perspectives in how the
instrument should be administered. Stavhnted to retain control over the
administration of the instrumenas they aticipated the lead injury survey application
could beupsettingfor patients.The instrument could facilitate delivery of care, an

important requirement for a potentially distressing intervention.

8.2 Recommendations
This section consolidates the usdlidesign recommendations by outlining user

interface improvements and implications for practice in conducting TBI screening.

8.2.1 User mterfaceimprovements

The next user interface design iteration should incorporate:

- minimal on screen text, larg®mts with consistent page layout in a grid
formation and eye catching presentation

- labelling to differentiate between on screen instructions and survey questions

- prompts to guide the user to the next tagkdfacilitate enquiry to obtain

useful information
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- plain English, nowlinicallanguageand reflect the lived experience of
sustaining head trauma with nestigmatising terms

- universal graphical communication combined with screen readers and voice
command recognitiorfLanyi et al., 2012)

- keyinformationvisible on screen at laimes withreduced navigatioriCole and
Dehdashti, 1990, Inglis et al., 2002)

- limited repetition with single choice actions

- administration guidance

- an explanation in how thiead injury survey detects TBI

- referral guidance to specialist braimjrry services

8.2.2 Implicatiors for practice in TBI screening

Patients shoulé@void sefcompleting the head injury survey application as a
retrospective measure which encourag@e recollection of past traumasan be

upsetting Aclinical interview was the preferred administration method for both
patients and staff. The tool coulte used to enhance delivery of care. Administration

of the instrument should be restrictedldetronic healthcare recoicould provide
prompts whento conduct TBI screening if associated clinical markers have been
identified. Family membershould be inelvedin the TBI screeningrocessAbalance
must be found between conducting a comprehensive TBI screen and avoiding patient
fatigue. The head injury survey application needs to have responsive data entry and

should be portable using mobile computer tectogy.

8.2.3 Future research recommendations

This human centred design and evaluation study marks the first step in instrument
development for the head injury survey application. Future usability evaluations will
need to repeat the instrument desigridcycle incorporating user interface redesign
recommendationsdentified in this studyFuture usability testing should be conducted
with groups at risk of violent TBlechnical guidance will be required in selecting an
API which is more dynamic and cafeabf replicating a clinical interview. A universal
graphical interface could be developed with experts who specialise in graphical

communication for patients with learning disabilities.
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Future usability tests should incorporate screen video recordingegredracking
technology to determinareas of focus when completing onscreen tasksmpletion
rate, time on task and errors could be useful metrics in evaluating a design when
optimising administration time as an important instrument featuser testirg

should occur with different hardware deviceéSmart speakerare a promising

emergent technology which circumvent the need for traditional text based user
interfaces. The Google Home assistant and the Amazon Echo use natural language
procesing and speech recognition, enabling the user to have a conversational
interaction with the technologyMunteanu and Salah, 201This paradigm shift in
hardware mitigates the need for keyboard, mouse and touchscreen display, a useful
feature for a patient group with below average reading and writing al{iltynteanu

and Salah, 2017)

In future research to establish thelrability and associated risks of the embedded
clinical deaion support software IEC 62304, the associated standard for medical
device software, agftware life cycle process€t#=C, 20063hould be adhered tcClinical
evaluation methods are available for health application technology and could be used

with the head injury survey applicatiqiranko, 2012)
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ANNEX IY
CLASSIFICATION (RITERIA
L. DEFINITIONS

L. Definitons for the chssification rules
L1, Dhaortion
Transient
Nomrally inended for continwous use for less than 60 minwies.
Short term
Mormally inended for continuous wse for not more than 30 days.
Long term
Mormally inended for continuous wse for more than 30 days.
12, fmvesive devices
Invaiive device

A device which, in whole o in part, penetaes imide the body, either
through a body orifice or through the surface of the body.

Body orifice
Any natural opening in the body, & well a8 the external surfsce of the
eyeball, or any permanent artificial opening, such as a soma.

Surgically invasive device

An invasive device which penetrates inside the body through the surface of
the body, with the aid o in the context of & surgical operation.

For the puposes of this Directive devices other than thoese refermed i in the

previcus subparagraph and which produce penetration otver than through
an estshlished body orifice, shall be weated & surgically invasive devices.

Implantable device

Any device which is inended:

— 1o be wally introduced ink the human body or,

— 1o replace an epithelial swisce or the surfsce of the eye,

by surgical imervention which & inended to remain in ploe after the

Any deviee inended to be panially introduced int the human body
through swrgcal intervention and intended o remain in plce after the
procedure for at least 30 days is also considersd an implaniable device.

13, Racable srpicad iminoment

Instrument intended for surgical use by cutting, drilling, sawing, seraching,
scraping, clamping, reracting, clpping o similar procedunes, without
connection B any active medical device and which can be rewmed after
appropriste procedures have been carded out.

L4, Active medical device

Any medical device operation of which depends on a source of electrical
energy of any source of power other than that directly penerated by the
human body or gravity and which acts by converting this energy. Medical
devices inended o ransmit energy, substnces or other elements between
an active medical device and the patient, withou any signiflcant change,
are nol comsiderad o be active medical devices PMS  Stnd alne

softwane i3 comidered o be an setive medical device. A

L5, Aative therapedical device
Any active medical device, whether used alme or in combination with
other medical devices, 1o support, modify, replace or restone blological
functions o Ametures with a view © trestment or alleviation of an
illness, injury or handicap.
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6.

Active device i diagnensiv

Any active medical device, whether used albne or in combination with
other medical devices, o supply infomation for detecting, diagnosing,
moniring o tnesting physiologeal conditons, swmies of health, ilnesses
of congenital deformities

. Central cimwlalory syxiem

For the pumpuses of this Drective, ‘cemtral cinculsiry sysiem' means the
following vesselk:

anterise pulmonales, aoma sscendens, amus sorts, aoma descendens 1o the
bifurcatio aortse, aneriae coromarise, arera canlis communds, areria
carplis externa, ameria carotl inerma, arerise cershrales, truncus brachio-
cephalicus, vense condis, vense pulmonales, vena cava superion, Vena Giva
imffie ro.

Central merveus sysiem
For the pumposes of this Directive, ‘central nervous system’ means brain,
meninges and spinal cond.
. MPLEMENTING RULES
Dimpbe meenting rules

. Application of the classification mules shall be governed by the inended

pumpse of the devioes.

If the device & inended 1o be used in combination with anather device, the
classification rules shall apply separaely W each of the dewvices. Acces-
sories are classified in their own right separaiely from the device with
which they ane used

Software, which drives a device or influences the use of a device, falk
sutomatically in te same clas.

If the device is not intended 1o be used solely o principally in a specific
part of the body, it must be comidered and clisified on the hasis of the
moat critical apecified use.

If several rules apply o the same device, based on the performance
apecified for the device by the manufscmner, the srictest mles nesuling
in the higher classification shall apply.

In calcubsting the durstion refermed o in Section 1.1 of Chapler I,
continwous we mean “an uninlermupied acual we of the device for the
inmended pumpose’. However whene wmage of a device is discontinued in
onder for the device 1o be replaced immediaely by the same or an identical
device this shall be considersd an extension of the contimous wse of the
device.

L CLASSTIFIC ATION

Mom-invasive devices

. Rule !

All non-invasive devices are in Class I unless one of the rules st out
heneinafter applies.

. Rule 2

All non-imvasive devices intended for channelling or atoring blood, baody
liguids or tismuwes, liquids or gases for the purpose of evenmal infusion,
adminktration or introduction ino the body are in Class Ta:

— if they may be connected W an sctive medical device in Class Tla or a
higher class,

— if they are intended for use for foring or channelling blood or other
baody liqguids or for soring organs, parts of organs or body tieswes,
in all other cases they ane in Class L
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. Rule 3

All non-imvasive devices intended for modifying the biokgical or chemical
composition of blood, other body liquids or other hgquids intended for
infusion inte the body are in Class [Th, unless te treatment consisis of
filration, centrifugation or exclamnpes of gas, heat, in which case they are in
Clasa Tla

. Rule &

Al noavinvasive devices which come into contsct with injured doin:

— are in Clasa T if they ane inended & be used 85 a mechanical hamer, for
compresson or for sbsomption of exudsies,

— ane in Class b if they ane inended 1o be used principally with wounds
which have breached the demis and can only heal by secondary intent,

— ane in Class Tla in all other cases, including devices prineipally inended
1o meanage the micm-environmen of 3 wownd.

Invasive devices
Rule 5

FMS All imvasive devices with respect to body arifices, other than
swgcally invasive devices and which are not inbended for comection &
an active medical device or which are inended for connection 1o an active
medical device in Class [: -

— ame in Class 1if they ame intended for transient use,

— are in Cliss ITa if they ame intended for dhon-em use, except if ey
ane wad in the oral cavity a3 far & the pharynx, in an ear canal up
the ear dmum or in & nasal cavity, in which case they are in Class 1

— are in Cless T if they ane inended for long-term we, exocept if they ane
used in e oral cavity a5 far &5 the pharynx, in an ear canal up to the
ear dram of in a nasal cavity and ane not liable 1o be sbsodbed by the
mucos membrane, in which case they ane in Class Tla

All imvasive devices with nespect 1o body onifices, other than surgically
Imwasive devices, intended for connection 1o an active medical device in
Class TTa or & higher clas, are in Class [a

Kaude 6

All surgically invasive devices intended for trandient we are in Class [Ia
unless they ane:

— intended sgpecifically & control, diagnose, monitor o comect a defect of
the heart or of the central circulatory sysem through dimect contact with
these pars of te body, in which case they are in Class I,

— rensable surgical nstruments, in which case they are in Class [

— intended specifically for we in direct contact with the central nervous
aydem, in which case they ane in Clas IIL

— inended w0 supply energy in the form of lonising radistion in which case
they are in Class I,

— inended & have a biological effect or & be wholly or mainly shaorbed
in which case they ame in Class [Th,

— inended & adminiier medicines by mean of a delivery syatem, if this
is done in & manner that & potentially hazsrdous wking aceount of the
made of application, in which case they are in Class [Th.

Kade 7
All surgically dmvasive devices intended for shom-em use ane in Class [Ia
unless they are inkended:

— either specifically @ control, disgnose, monitor or comeet a defect of the
heart or of te central cireulstory sysiem through direct contaet with
these pars of te body, in which case they are in Class I,
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— or gpecifically for use in dinect contact with the central nervous sysiem,
in which case they ane in Class I,

— or o supply energy in the form of ionizing radiation in which case they
are in Class [k,

— or @ have a biological effect or o be wholly or mainly sbsorbed in
which case they are in Clas 1,

— or @ undergo chemical change in the body, except if the devices are
placed in the teeth, or to admintter medicines, in which case they are in
Class T,

Bule &

All implaniable devices and lng-term aurgically imvasive devices are in
Class I unless they are intended

— i b placed in the eet, in which case they ane in Class [la,

— tx b used in direct contact with the heart, the central cireulatory System
of the central nervous system, in which cae tey ame in Clss I,

— 1o have & Wokegical effect or & be wholly or mainly sbaodhed, in which
case they are in Clas 01

— of & undergo chemical change in the body, except if the devices are
placed in the teeth, or to admintster medicines, in which case they are in
Class 1L

Addditional rules applicalde o active devices

. Bude @

All active therapeutic devices intended o adminigter or exclange energy ane
in Clas [a unless their characterisics are such that they may administer or
exchange energy o or from the human body in a potentially hazsndous way,
mking account of the natwe, the density and site of application of the
energy, in which case tey are in Clas T,

All active devices inlended 1o control or monitor the performance of active
therapeutic devices in Clas ITh, or inended directly to influence the
performance of such devices are in Class [Th

Fude 100
Active devices inended for disgnosis ane in Class Ta

— if they are ntended to supply energy which will be shsorbed by the
human body, except for devices used @ illuminate the patient’s body, in
the visible apectrum,

— if they are intended W image in wve disrbotion of radiophamaceu-
ticak,

— if they are intended 1o allow direct dagnosis of moniloring of vital
physiokgical procesies, unless they ame specifically intended for moni-
toring of vital physiokgical parameters, where the mawne of varations i
such that it coud result in immediate danger & the patient, for instance
variations in candise performance, respiration, activity of CNS in which
case they are in Clis Ih.

Active devices intended to emit lonizing radiation and intended for dag-

niwtic and therspeutic interventional radiology including dewices which

contrpl  or monitor such devices, or which directly influence their

performance, ane in Class .

Rude 1]

All active devices intended 1o administer andior remove medicines, body
Hquids of other substances tooor from the body ane in Clas [a, unless this
B done in & manner:

— that iz potentially hazsrdous, wking sccount of te namre of the
substances involed, of the pant of the body concemed and of the
mide of application in which case tey ane in Class [T,

Fude 12

All other active devices are in Class 1.
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Special Rules

. Bude 13

All devices mcorporating, &5 an iniegral part, a substance which, if wed
separstely, can be considered 0 be a medicinal product, as defined in
Article 1 of Direciive bMS 2001/83EC 4, and which is lisble i sct
on the human body with action ancillary to that of the devices, are in
Class 100

All devices incorporating, &5 an inegral part, & human blood derivative ane
in Clasa 0L

. Bude 14

All devices used for contraception of the prevention of the transmission of
seu ly rammitied dsesses are in Class b, unless they ane implantsble or
long term invasive devices, in which case they are in Class TIL

Fude 15

All devices intended specifically 1o be wed for disinfecting, cleaning,
riming or, when approgriste, hydrating contaet lenses are in Class ITh

All devices inended specifically 1o be used for disinfecting medical devices
afe in Class o »MS Unles tey are specifically © be used for disin-
fecting imvasive devices in which case they are in Class [Th. -

This mle does not apply 0 products that are intended & clean medical
devices other than contact lenses by meams of plysical acton,

Fude 16

M5 Devices o specifically intended for recording of X-ray diagnoatic
images ane in Class Tla

Rude 17

All devices manufsctured utilizing animal tBsues or derivatives rendened
non-viahle sne Class I except whene such devices are intended W come
into contact with intact skin only.

Hule 18
By derogation from other rules, bloeod hag are in Class b,
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Appendix B¢ Search strategy

Number| Searches Results

1 prisoners.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nn 31905
kf, px, rx, an, eyom, ui, sy, tc, id, tm]

2 homeless.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nrf 21624
kf, px, rx, an, eu, pm, ui, sy, tc, id, tm]

3 substance use*.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, 81190
nm, kf, px, rx, an, eu, pm, ui, sy, tc,tia]

4 lor2or3 131241

5 psychometric.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, f§ 96206
nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm]

6 neuropsychological.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv,| 207722
kw, fs, nm, kf, px, rx, an, eu, pm, ui, &y,id, tm]

7 neurobehavioural.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, k| 3358
fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm]

8 Sor6or7 301921

9 structured interview.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv,| 65983
kw, fs, nm, kf, px, rx, aeu, pm, ui, sy, tc, id, tm]

10 selfreport.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nf 207804
kf, px, rx, an, eu, pm, ui, sy, tc, id, tm]

11 9or10 269828

12 interrater reliability.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, | 18234
kw, fs, nm, kf, g, rx, an, eu, pm, ui, sy, tc, id, tm]

13 reliability.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nm 382929
kf, px, rx, an, eu, pm, ui, sy, tc, id, tm]

14 correlational.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, 53053
nm, kf, px, rx, an, eggm, ui, sy, tc, id, tm]

15 12 or 13 or 14 433691

16 validity.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nm, | 386814
pX, rx, an, eu, pm, ui, sy, tc, id, tm]
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17 predictive validity.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, ky 20382
fs, nm, kf, pxrx, an, eu, pm, ui, sy, tc, id, tm]

18 comparison.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, | 2368073
nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm]

19 16 or 17 or 18 2719476

20 treatment programs.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv| 18866
kw, fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm]

21 facilities.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nm, 231836
kf, px, rx, an, eu, pm, ui, sy, tc, id, tm]

22 services.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nm| 1125301
pX, rx, angu, pm, ui, sy, tc, id, tm]

23 20 or 21 or 22 1318858

24 screening questionnaire.mp. [mp=ti, ab, hw, tn, ot, dm, m{ 7873
dv, kw, fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm]

25 identification method.mp. [mp=ti, ab, hw, tn, ot, dm, nay, | 2726
kw, fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm]

26 24 or 25 10596

27 traumatic brain injury.mp. [mp=ti, ab, hw, tn, ot, dm, mf, d| 84222
kw, fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm]

28 tbi.mp. [mp=ti, ab, hw, tn, ot, dm, mélv, kw, fs, nm, kf, px, | 52781
rx, an, eu, pm, ui, sy, tc, id, tm]

29 27 or 28 96615

30 4 and 8 and 11 and 15 and 19 and 23 and 26 and 29 9

31 remove duplicates from 30 3
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Appendix C; Sifting Table 1

Journal article

Decision:DI, PR, DR

psycINFO

Bogner and Corrigan (2009) PR
Corrigan and Bogner (2007) DR
Embase

Bogner and Corrigan (2009) PR
Corrigan and Bogner (2007) DR
MEDLINE

Bogner and Corrigan (2009) PR
Corrigan and Bogner (2007) DR
Web of Knowledge

Bogner and Corrigan (2009) PR
Corrigan and Bogner (2007) DR
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Appendix D¢ Sifting Table 2

Reference List Hand Search Decision
Thurman et al (1995) DI
NCIPC (2003) DI
Setnik and Bazarian (2007) DI
Corrigan et al (1997) DI
Corrigan et al (2003) DI
Warner et al (2005) DI
Brookset al (1997) DI
Psychological Corporation (1997) DI
Heaton et al (1993) DI
Spreen et al (1998) DI
Bergner at al (1981) Dl
Grace and Malloy (2001) DI
Corrigan et al (1998) DI
Jurkovich et al (1995) DI
Grace et al (1999) DI
Arrindell et al (2001) DI
Arrindell et al (1999) DI
Gough (1994) DI
Gough (1957) DI
Megargee et al (1971) DI
De Francisco and Taylor (1993) DI
Gough (1987) DI
Gough and Bradley (1992) DI
Kadden et al (1996) DI
McLellan et al (1990) DI
Winer et al (1971) DI
Lenneberd1967) DI
EwingCobbs et al (2003) DI
Giza and Prins (2006) DI
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Baguley et al (1997) DI
Bigler et al (1996) DI
Jorge et al (2005) DI
Campbell and Fiske (1959) DI
Bernstein (1999) DI
Alexander (1995) DI
Rees (2003) DI
Ruff and Jurica (1999) DI
Binder (1997) DI
HRSA (2007) DR
Harrison and Beck (2003) DI
Diamond et al (2007) DR
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Appendix E; TBI case finder repository table

also available)

140

STATE OR SERVICE TARGET - £0OF INSTRUC- :
ORGANIZATION TITLE SYSTEM AUDIENCE RESPONDENT QUESTIONS TIONS WEB ADDRESS
INCLUDED?
Brigf Screening Rehabilitation | Domestic . 10 with 11 PDE: http://wwnw.thitac nashia org/thics/download/ AL%20--
Alabama for Possible Services Viclence Adult Individual follow-up Yes C20Brer0Sereening? 20?307 ossible%20BLpdf
rain Injur) questions =
Screenine Tool DOC: http://www. thitac nashia org/thics/download/AK%20--
for Dual- Health & Mental Health o %20Dual?:20Diagnosis¥al 0screening. doc
Alaska Digenosis and Social & Substance Adult Individual 40 Yes
TR ;‘ Services Abuse PDFE: http://wonw.thitac.nashia.org/thics/download/ AK%20--
%20Dual?:20Diagnosis%2 0screening. pdf
Associared Amen Brain . . . . . . R ; .
Theranists System Checklist Mental Health | Mental Health Adult Individual 114 Yes, minimal PDE: http://www.thitac.nashia.org/tbics/download/amen_checklist pdf
p L
Prelimmary
Screening Tool " . . A .
> . School Aged Parent or PDE: http://www.tbitac.nashia.org/tbics/download/CO-
Celorado for Ide:lqﬁmﬁ'on Education Children Guardian 40 Yes Prelim tSl:Fclreeuina Tool_and Guiﬁe]iues.pdf
of Acquired = =TT
Brain Injury
Defense & Post N DOC: hitp://www thitac nashia org/thics/download Vets%20--
Veterans Brain Deployment Military Soldiers & o %e20Post?20Deployment®a2 05creening doc
Injury Center Inju:j‘h Medical Veterans Adult Individual 22 . ) ) - .
(DVEBIC) Ouestionnaire Center PDF: hitp://www thitac nashia org/thics/download/Vets?10--
%220Post¥e20Deployment’e20Screening pdf
Def & DOC: http:/fwww_thitac nashia org/thics/download Vets%a20--
Veterans Brain Brain Injury Military Soldiers & N *:20B1%20Guideline® 20Ref%20Card doc
Injury Center Guideline . Medical Veterans Adult Individual 41 Yes ) ] ) o , .
(D‘-'B]('} Reference Card Center PDEF: http://www.tbitac.nashia org/thics/download/Vets?:20--
] %20BI%20Guidelines 20Ref¥:20Card pdf
Towa Head Mental Health DOC: http-/fwww_thitac nashia.org/thics/download TA_screeninginstrument doc
Iowa Injury Screening | Health & Substance Adult Individual 14 Yes
Instrument Abuse PDE: http:/'www.tbitac nashia org/thics/download/TA_screemnginstrument pdf
Client,
Assessment, .
i 11 with
Referral and . .
Kansas E‘F‘ifm’!ﬂb!l Aging Older Adults Adult hd“.-l_dual mulnP]e PDF: hitp:/www.thitac nashia org/tbics/dewnloadKS_BI_Screeming_Tool pdf
i == or Caregiver follow-up = - = S
Farm,; and .
Training questions
Manual Excerpi
Brief TBI DOC: hitp://www._thitac nashia org/thics/download MD%20--
Screening Health & Mental Health %20TBI*205creening-English doc
Marvland e Mental & Substance Adult Individual 9
: (Spanish version Hvei . - . e o
yglene Abuse PDE: http://www.tbitac nashia.org/'tbics/download MD %20

%20TBI*20Screening-English pdf




STATE OR SERVICE TARGET #0F INSTRUC-
ORGANIZATION TITLE SYSTEM AUDIENCE | RESPONDENT | oproTions TIONS WEB ADDRESS
INCLUDED?
DOC: http:/fwww tbitac nashia.org/thics/download MD%20--
TBI Screenine Health & Mental Health 7 with multiple %20Tip%205heet?e20for?20TBI% 205 creening doc
Marvland Tip Sheet = Mental & Substance Adult Individual follow-up
Hygiene Abuse questions PDF: http:/fwww thitac.nashia.org/thics/download MD%20--
%20Tip%205heet?20£or?:20TBI%205 creening pdf
DOC: http:/fwww thitac. nashia.org/thics/download MI%20--
HELFS Brain Community Social Services o %20TBI%20Screening. doc
Michigan Injury Health & Mental Adult Individual 7 Yes
Screening Tool Health PDF:
http:www thitac nashia orp'thies/download MI_HELPS Bl Screening Tool Instrpdf
Identification of
. Persons with a Human State Operated . PDF:
Minnesota Traumatic Services Sen'iceg Medical Staff 4 http:/fwww. thitac nashia.org/thics/download MIN_TBI_Screen_and_Policy.pdf
Brain Injury
Brain Injury
Mount Sinai Sereening . .- Adult ndividual 2 WEB PAGE:
School of Medicine | Questionnaire Multiple Various or Parent 13 hitp:/fwww mssm.edw/thicentral Tesources/technical _screening. shitml
(BISQ)
:_:.aum.ml. f Traumatic Caregiver. Servi
S :‘TE:‘;; I'::lj ury f_}'ai'?‘:l _J'nj:u:\' Asing Older Adults ;::i’;:;’ 1::;3;& 10 PDF: ‘]llzrp:-"."uﬁv\\'.rbirac.uashia.org-"tbics-"duwn]oad,"rbifaer;heet--
Administrators acts: TBI & Member older®:20adults pdf
. Older Adults
(NASHIA)
Screening for Development-
New Hampshire Traumatic al Services Mental Health Adult Individual 9 PDF: http:/fwww.thitac.nashia.org/thics/download WH-Screening Tool pdf
Brain Injury
DOC: http://www thitac nashia org/thics/download WM % 20--
) . Brain Injury Community Substance o 6 with 13 %20BI%205creening?: 20+CD.doc
New Mexico Sereening Servi 8 Abu Adult Individual follow-up ) ] ] o
Form eTvices Abuse questions PDF: http:/Awww thitac.nashia.org/thics/download NM2%20--
%20BI%205creening%:20CD. pdf
Columbus DO c,:,: . ) e .
) Public Schools ] School Azed Parent or hitp:/fwww. thitac nashia.org/thics/download/columbuspubschoolscreen.doc
Ohio T Education s = . 2
Erain Injury Children Guardian PDF:
Sereen http://www.thitac.nashia.org/thics/download/columbuspubschoolscreen pdf
Ohio Valley Center
for Brain Injury ) . Prevention & Community o PDF: hitp://www thitac nashia.org/thics/download OH%20--
Prevention & TBI Screening | pepabilitation | Professionals Adult Individual 3 %EDTBgereemg.pdf ;
Eehabilitation
Texas Brain I{lj:u;\' Health Health Services Adult Individual 20 quD}_: ]:t'trp:-"-"n"ww.Fbitac.uashin.org-"tbics-"dmmlond.-".l’_‘{‘?-’é.lﬂ._
Screening or Parent ¥20BI% 205 creening pdf
Domestic . : DOC: hitp-//www thitac_nashia org/thics/download vadvtipcard. doc
Virginia Violence & TBI | woraviifative | Domesfic Adult Individual 8 " . S _p
Tip Card PDF: http://www thitac nashia.org/tbics/dewnload/ vadvtipcard. pdf
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Appendix K¢ Sifting Table 3

BISQ, thdHISI and the STD&rticles Decision
Damsh Q/ 2y y2NJ S |t ¢6|Dl
Nicholas et al (2012) DI
TopoloveeVranicet al (2012) DI
Constantinidou andrgyrou(2012) DI
Pasinetti(2011) DI
GoldinLaurettaet al (2011) DI
Farrell et al (2010) DI
Hirshonet al (2010) DI
Yuka et al (2010) DI
5 Ya hQ/2yy2N) Sid I Dl
Kurtz et al (2010) DI
Beckworth (2010) DI
Sacks et al (2009) DR
Cantor et al (2004) DI
OlsonMadden et al (2012) DI
McFadden et al (2012) DI
Tsaousides et al (2011) DI
Terrio(2011) DI
Moore et al (2010) DI
Slota (2009) DI
Noonan (2009) DI
Tsaousides et al (2008) DI
Walker et al (2007) DI
Dettmer et al (2007) DI
Gordon et al (2004) DI
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Appendix G Ohio State University Traumatic Brain Injury Identification Method
Research Version

Version 11.18.09

INSTRUCTIONS

Step 1.Identify injuries that may have included a traumatic brain injury (TBI).

The goal of this step is to help the person recall injuries during their lifetimentlagt
have included a traumatic brain injury. You will ask about injuries several different

ways in order to jog their memory.

In this step inquire about all injuries, not just those to the head. In the rows numbered
1-12 you will make note of those that iolwed EITHER of the following:
1 animpact to the head or neck
1 a mechanism of injury that involved high velocity forces like moving vehicle
crashes, falling from more than 10 feet, or being shaken violently.

1 Being near an explosion
Do NOT include loss abresciousnessolelydue to a drug overdose, other toxic
exposure, cerebral vascular accident (stroke) or loss of oxygen to the brain.

Do NOT include memory losslelydue to an alcohol blackout.

For each injury that involved the head or neck, also deiee how old the person was

when it occurred.

In this step do not be concerned abouthethera TBI occurred, only if it was

possible.

These are questions you will ask to identify potential injuries.

I & &Ly niokts, hdve youlhadan injury for which you received medical
FGGSYydA2y 2NJ akKz2dzZ R KI @SK¢é
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Medical attention includes hospitalizations, emergency room visits, going to a
R2OG2NN& 2FFAO0S 2NJ Ot AyAOx 2NJ 6SAy3a (GNB
doctoNE 2NJ 9 YSNHSyO&é aSRAOFf ¢SOKYAOAIlIYO
KIgSQ ¢S YSIy GKFEG fFGSN) 2y &2dz NBIFE AT S
aK2dzZ R KI @S &a2dAK{I KSfL) 6dzi RAR y2{ ®¢

. ® & L yyedrKdve ybu hadian injury for which yoreceived medical
FGGSYydA2y 2NJ aKz2dzZ R KI @SK¢é

| ® aLy yéaksdavé youihad ap injury for which you received medical
FGGdSydAz2y 2NJ aKz2dzZ R KI @gSKé

D. "Was there any time before the last 5 years when you had an injury for which

you received medical teention or should have? Thinkabout whenyou were a

child. Think about incidents you may have been told about when you were a

ol 6é ¢

9d® GCNRBY lye GAYS Ay @2dz2NJ t AFSST INB GKS
mention. Think about times you might habeen in a car accident, crashed a bike,

fell, got hurt playing sports or somebody hit you or shook you hard, or you were
SELRASR (G2 |y SELff2aArA2y 2N ofl aidoé

F.(finmilitary0 a2 KSy @2dz 6SNBX 2y | OGA@S Rdzié R
which you receied medical attention or should have that you have not yet told

YS | 62dziKé ¢KAY]l Fo2dzi GAYS& @2dz YAIKI
blasts (including IED, RPG, land mine, grenade, etc.), vehicular accidents (including

airplane or helicopter), or fdl & ® ¢

Step 2. (Guidelines for the AdministratoDetermine if a TBI occurred and what its

effects were.
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The goal of this step is to elicit the details about injuries to the head or neck, or

incidents that involved high velocity forces (i.e., moving vetscashes, falls from >10

ft., or being shaken) to determine if there was altered consciousness (i.e.,
unconsciousness, dazed, confused, memory lapses).

C2NJ SIIOK Aye2daNE ARSYOGATASR Ay {GSLI wm Fai’
remember you said edage ____ you [refer to cause or other description of injury], were
82dz (Y201 SR 2dzi 2NJ RAR &2dz t2aS 02y aOA2 dz
check mark in the box corresponding to the correct duration: less than 5 minutes, 5 to

30 minutes, more tan 30 minutesRequire the respondent to estimate the duration.

LT GKS& Olyy2i SadAYFGS | FGSNI SyO2dzN) 3SY!
SadA Yl (D8MOTNMBlutaloss of consciousnaesdelydue to a drug overdose,

stroke or loss of oxygen to the brain.

LH2& (2 f2aa 2F O2yalOAzdzaySaaz alzZ a5AR
O2y FdzaSRX 2NJ (2 F2NBSG 6KIFI{G KIFLILISYSRKE t
and/or the memory loss nes if they indicate either or both occurred. Be sure to

differentiate these altered states from the effects of alcohol or dridee injurymust

have causedeing dazed, confused or having a lapse of memory. Do NOT include

memory loss due to an alcohol bt&out.

IF THE INJURY DID NOT RESULT IN LOSS OF CONSCIOUSNESS OR ALTERED
CONSCIOUSNESS, THEN DO NOT ASK ADDITIONAL DETAILS ABOUT THIS INJURY. (
TO THE NEXT INJURY.

IF THE INJURY RESULTED IN LOSS OF CONSCIOUSNESS OR ALTERED CONSCIOU:X
ASK ABOUT MEDAL ATTENTION AND SYMPTOMS, AS FOLLOWS:

C2NJ SIOK Aye2dz2NE GKSYy Fal G2SNB e&2dz K2 &LJA
a1 &a2SNB &2dz RAaAOKINHSR (2 K2YS o610 | NJ
Obl OKE YR SYGdSNI 0KS O2NNBOUG f ShGtSNJI Ay {1
K2ALIAGFEAT SR a1l G5AR @2dz NBOSAGS Fye 20l
that apply. Other healthcare provider might include a team doctor, a nurse who was

present, or an Emergency Medical Technician who did not take the person to the
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Emerggy O8 w22Y® LT (GKS& NBOSAOGSR y2 YSRAOL§
KIS NBOSAGSR OFNB F2NJ KA& Aye2dz2NBEKE | YR

have.

C2NJ SIOK Aye2da2NE GKSy Fail a! FGSNI K Ay edz

that you did not have before or that got muchwoksé | &1 | 02dzi SI OK &

place a check mark in the column if the symptom occurred as a result of the injury or
was made worse by iGenerally, we are interested in symptoms that persisted at

leastseveral weeks or longer.

Multiple mild injuries.

In some cases, people who have experienced multiple mild injuries as a result of child
abuse, domestic violence, or some sports (boxing and football in particular) may have
trouble isolating individual injuries. The interviewer should make every attempt to

have the individual identify specific injuries and record them in the grid on page 2.

| 26 SOSNE AT GKAA Aa y2i LIaairoftsSz OKSOJ
cause of these injuries (e.g., child abuse, domestic violence, boxing). Undez@agd,

GKS 3S NIy3aS RdZNAYy3a gKAOK GKSAS YdzZ (A LXK
| 2yaOArz2dzaySaaé OKSO| GKS f2y3Sad RdzNI GA 2
altered consciousness. Under medical care received record the most intensiveamedic

attention received.
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Multiple mild? (if yes, place a check in this column)

How old were you? (do not leave blank)
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ALTERED CONSCIOUSNESS

Were you knocked out or did you lose consciousness from
this injury? (Y/N)

If yes, for less than 5 minutes

5 to 30 minutes

More than 30 minutes

Unable to estimate

[If not knocked out]Did the injury cause you to become
dazed or confused®Y/N)

[If not knocked out]Did you forget what happened before o
after? (Y/N)

IF NO LOSS OR ALTERED CONSCIOUSNESS, S]

MEDICAL ATTENTION

Were you hospitalized?

[If hospitalized] Were you discharged to home (H) a
rehabilitation facility (R) or a nursing home (NH)?

[If not hospitalized] Did you receive any other medical
attention?

Treated in the emergenapom?

52002 NRxini@FFTAOS 2NJ

Other healthcare provider?

Should have received help but did not?

SYMPTOMS

After the injury did you have problems caused by the injury
that you did not have before or that got much wor&e
(0=no,la=yes, immediate onset but weatvay, 1b=yes,
immediate onset and persists today)

Headaches?

Dizziness or balance problems?

Blurred vision?

Tiredness/fatigue or sleep problems?

Seizures?

Remembering things or solving problems?

Managingstress or emotional upsets?

Controlling your temper/irritability?

a reserved 2006, The Ohio State University
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Appendix H¢ Health application review

Application name

Description

1. Traumatic Brain Injury (TBI)

Provides information on TBI

Headlnjury Association

Provides information on TBI

Neurocritical Care

Medical journal

CNS Mobile App

Provides information on TBI

TBI prognosis

Tool for calculating TBI prognosis

o 01 W

Concussion Coach

Concussion assessment tool with
concussion rehabilitation formation

7. Coma Scales

Tool providing scales to assess GCS
score, intubated patients and degree 0
disability following single instance hea
injury

8. mTBI Pocket Guide

Provides information on TBI

9. Glasgow Pro

Tool for assessing GCS score for sing
injury

10.Neuroscience Nurse

Provides information on TBI

11.Coma scale

12.ImpactPrCalc

Tool for calculating TBI prognosis

13.HEADways

Provides information on TBI with singlé
injury concussion assessment tool

14.Concussion Smart

Provides information on TBI with singlé
injury concussion assessment tool

15.MedZam Concussion Assessme

Single injury concussion assessment t

16.R.1.S.K.S

Mild brain injury information tool

17.Concussion Quick Check

Tool for assessing GCS score for sing
injury

18. FirstResponder Concussion

Single injury concussion assessment t

RecognitiomApp for athletes
19.HeadSafe
20.SCAT2 Single injury concussion assessment t

for athletes

21.Concussion Awareness

Provides information and articles on
concussion

22.Glasgow Coma Scale (GCS)

Tool for assessing GCS sdoresingle
injury

23.Pocket TBI

TBI treatment protocol information

24 BICS

Single injury TBI assessment tool

25.Pediatric Scale Glasgow Free

Tool for assessing GCS score for sing
injury in children

26.Concussion Recognition &
Response

Single injury concussiorssessment too

27.GCS

Tool for assessing GCS score for sing
injury

28.World Rugby Concussion

Provides information on concussion

29.Post Concussion Syndrome

Provides information on post
concussion syndrome
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30.HitCheck

Single injury concussion assessment t

31.Concussion Disease & Symptom

Provides information on concussion

32.SACTool Beta

Single injury concussion assessment t

33.FACT Concussion Test

Single injury concussion assessment t

34.Concussion Management

Provides information on TBI

35.CDC HEADS UP ConausSiafety

Provides information on TBI, concussi
and helmet safety

36.ConcuTrak

Single injury concussion assessment t

37.EBMcalc Neurology

Features GCS score assessment tool

38.Glasgow Coma Scale Score

Tool for assessing GCS score for sing
injury

39.CPconcussion

Single injury concussion assessment t

40.Concussion Assessment and
Response: Sport Version

Single injury concussion assessment t
for sports

41.Concussion Ed

Provides information on concussion

42.Concussion Tracker

Provides information ogoncussion and
tracks athlete injury

43.P.A.C.E concussion

Provides information on concussion

44.Swayc Balance/Reaction
Time/Concussion

Single injury concussion assessment t
with recovery tracker

45.HeadCheck

Single injury concussion assessment t
with recovery tracker

46.Concussion2

Single injury concussion assessment t

47.XLNTBrain Mobile

Tool for assessing GCS score for sing
injury
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Appendix I¢ Standardised patientharacter summary

The standardised patient (SP) is male and was born in 1970. Hetsarved in the armed

forces. The SP has not received any injuries to his head or neck in the past three or twelve
months. He has received an injury to his head or neck in the past five years on one occasion
after being involved in a fight when he wagea 31. He lost consciousness for less than five
minutes. No other factors caused the loss of consciousness. The SP did not seek medical help.
Immediately after the head injury he experienced a change in eyesight, was more forgetful,
had headaches, blurredsion, dizziness and balance problems, sensitivity to light and noise
and had difficultly controlling anger. Forgetfulness, headaches and difficulty controlling anger
have remained after the head injury.

Second head injury occurred aged ten when hed@itn some stairs. He did not lose
consciousness. No post traumatic amnesia, however, he did experience dazed, disorientation
and confusion. No other factors caused dazed, disorientation and confusion. Received medical
care from GP. Immediately after thajury he experienced fatigue, dizziness, sensitivity to light

and headaches. No symptoms remained.
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Abstract

Purpose — The pupose of ths papa & fo apilre addchion senice weers” aperencas of pEychologica!
infervertions for depression sympbms, with an emprhass on undestanding obstcks fo engage with fresfmant.
Designmethodologyfapproach — This was & thematic analyss of semisfruciimd infandess with fan
peaapis wha fook part in & randomised confroled F&l of cognifve and behaviowral infarventins; four ofwhom
naver engaged with treatment.

Findings — Fve prominent obaticlas fo accass tharapy werer mamary asficits, bacoming ovenshalmed by
muliple demands and sppoinfments, bang hovssbound dee fo fuctustions in ments haath problams,
fandency fo svoid the unfmiler, and confexdual e problams relafed fo deprivation and socisl conffict.
Research limitationsimplications — The authors nofe some possibile imiéations relafed o ovarelance on
talaphone infarvibws and infanviwers " fald nofes. The authars discuss the Sndings in lght of epidarmiological
rasaarch, cogniive, behaviowra! and motivationa! enhancament theores

Practical implications — The authors propase itis imporanfio recognise and aodress mulfiple obsfackes ©
tharapy: Offerng therspy appaintments that are co-locafed within addfiction senvicas and time-confingant B
ather sociEbimedical infenentions may halp b address some of these obsfacks.

Originalityvalue — The present qualtative resubs complament the prior axperimeantal research and envich
the unadarstanding of how fo maxmise engagement with psychological hianventions.

Keywords Aftriion, Depression, Behavioural sctivalion, Aadictibn, Cogriive behavibura! therapy,

Ulser expenencas

Paper type Ressarch paper

Introduction

The comorbidity of mental health and addiction problems (dual diagnosis) has gamead attention
from researchers, cintians and polcy makers for well over a decade. Efforts to undarstand
these co-occuning problams have led to the development of several descriptive modes, of which
the “guadmnt modd” (Mational Assochtion of State Mental Heslth Progam Directors, 1988)
5 ong of the most well known. This model proposes that mental haalth problems can be
conceptualised along a continuum of severity, as can substance use, ranging from mild fo mone
sevene condtions. Thus, several combinations of comorbidity can be observed in clinical
practice, such as severe mental disordars with mild substance dependence, common mental
disorders with severe substance dependence, etc. Published guidelines covering the various
facets and levels of comoridity underfine its considerable economic, personal and social costs
[Substance Abuse and Mental Hedlth Services Administration, 2005; Department of Health,
2002; National Institute for Health and Care Excellence, 2011; Substance Abuse and Mental
Hesdith Senvices Administration, 2002). These guddines commonly urge care providers to
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AIVRNTE S [N DUAL DRGHCE S

integrate substance use and mental haalth treatments and to break down barmers to care for this
highly disadvantaged clinical population.

Treatrment dropout is common in this clent group, representing one of the major challenges to
sustained and effective care. Around 50 per cent of participants disengage with methadone
maintenance treatment within six to 12 maonths according to a meta-analysis of clinical trials
{Bao et a., 2009). Even when people with dual diagnosis can be haliped toremain engaged with
addiction treatment through an adequate dose of medication fe.g. see Maremmani af all, 2000),
they often disengags with peyehosocial aspacts of care. For escamiple, Hunt af &l 2013) reportad
up to 57 per cent attrtion rates in a systematic review of peychosocal intervention triaks for
substance users with severe mental disorders. In another meta-analysis of cognitive and
mativational interventions for depression and comorbid aloohol use, Riper af al (2014) reportad
betwean 3 and 40 par cent post-treatrnant attriion rates. Given the ublguitous problem of
disengagement with psychological and sodal support, itis important to understand the possible
obstacles.

Studies exploring potential bamiers o access healfth and sochl care services have mostly
focused on samples of substance users (not necessarly those wih co-cocuing mental
disordars). This literature highlights the relevance of concems over kosing child custody (Kennedy
and Nesle, 2002), negative staff attitudes (Copeland, 1997; Medle of al, 2008), dificuty in
adhering to strict appointment times (Riley af al, 2002), burdensome appointrment arangameants,
local availabiity, travel costs and difficulties, persona il-health, amdeties about stigma and about
acoessing support (Neale af al, 2008). Some have commented on seff-reported bamiers for
particular subgrowns of people, such a5 feelngs of powedessness and shame that can impade
treatrment seeking in socially deprived men {Dupéné et al, 2012). Other studies have highlighted
dispanties accounted by poverty and ethnicty (e.g. see Alegria af all, 2002, Wals o al, 2001),
and barmers related to fear of disclosure and social stigma (Gement o al, 2015). Regarding
athnicity, it has been suggested that heightened fear of stigma and prefarences for culturally
bound formes of coping may partly explain some individuals' reticence to seak professional help;
howsewver, the cultural and social aspects of ethnic variations are not wall undarstood {Snowdan
and Yamada, 2005).

Amidst the growing literature on factors related to heathcare Wilsation, there is hardly any
spadiic research about seff-reported bamiers that may deter substance users from accessing
peychdogical interventions for mantal heath problerns. Most studies spediic to dual dagnosis are
famed fram the perspective of heatthcare prosdders and focus on the broader mtidisciplinary
aspects of care provision f2.q see Dake of al, 2001; Gralla and Young, 1988, Rdgely efal, 1990).
Many such studies tend to focus on cases with severe mental disorders and addiction problems.
less & known about the adequate utiisation of peychologcal came by people who epenance
comimon mental disorders, ofwhich depressionis one of the most prevalent conditions. For exanmple,
n a muit-national general population survey, approximately 26 per cent of alcohaol-dependent and
35 par cent of drug-depandant cases wene diagnosed with comarbid affective/mood  disordars
Mearikangas af al, 1998). The prevalence of mid through to severs depression cases in dinical
samples of substance users ks thought to be as high as 40-49 per cent Delgadilo af al, 2013;
Weaver af al, 2003).

Focusing on the gap in the temature, we report on a qualtative study that aimed to explore
addiction service users' expaniences of psychological interventions for depression symiptoms,
withan emphasis on understanding obstades to engage with teatment. According to the quadrant

rmodd Bustrated in Figure 1, curtarget popuation consisted of participants with clinicaly sigrificant
depression symptoms and mild-to-moderate substance depandance.

Methods

Dasign and contaxt

This study presents a qualitative thematic analysis of semi-structured interviews with people who
participated in a phase | randomised controlled trial. The trial aimed to ofer paychological
interventions for depression symptoms to a group of 50 people accessing community drug and

WOL B NQ 3 2006
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Figure 1 Dual diagnosis quadrant model and study inclusion criteria
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acohol treatmient (CDAT) in Leeds, a lame gty in the north of England, Trial particpants meeting
oriteria for clinicaly significant depression symptoms (defined based on a scorez 12 on the
PHQ-9 measure described below) were mndomily assigned to efther behavioural activation (BA)
delverad by psychological therapists working in a primary care mental heath service, or guided
sel-help IG5H) based on cognitive behavioural therapy principles intraduced by COAT workars.
Further details about the tial design, setting, screening took and interventions can be found in
Dedgadilo of al 2015).

Sampling, recruitment and data collection

A pumposive criterfion sampling strategy (Teddlie and Yu, 2007) was applied, aming to attain
variaion on two factors: engagement with psychological interventions and gender.

The first factor - engagement - was dafined as having aftended at least one sesson of the
allocated psychologica intervertion. Thus, we aimed to interview particpants who engaged with
the treatments offered as part of the tial, and also those who had the opportunity to access
treatment but did not do 0. The second factor = gendar - was considered based on prior
research suggesting that gender difierences may influence indiiduals' readiness to diecuss
emotional problems and to sesk support (Fuhrer o &, 1999),

Particpants who consented to take part in the tial were contacted by the study co-ordinator
within two weeks after the end of their involvemeant with a trial intervention. During these contacts,
the co-ordinator booked appointments for the participants to have a telephone interview with a
researcher. The criteria for end of involvernent was met if a participant had: first, never attended
any appointments offiered within the first fourweeks afterrandom allocation to freatment; second,
completed ther allocated intarvention as agreed with their therapist; and third, dropped out of
thair allacated intervention as evidenced by more than two consecutive missed appaintrmeants.
Recrutment continued untl we completed ten interiews with participants matched to the
pre-defined pumposive sampling frame.

Talephone semi-structured interviews were conducted and audio recorded by researchers who had
no dincal contact with trial participants, and were later tanscbed by a research assistant,
Interviews wem conducted based on a pre-defined topic guide that was spit into two parts. Part 1
was only reievant to those who engaged wih treatment; the questions amed to alict infomation
about the participant's expanence of the psychological intervention. Part 2 was only relevant to those
who did not engage with treatment; thequestions aimed to explore bamiers and faciitators to access
therapy from the service user's perspactive. The interview topic guide is summarnised in Table |
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Table | Interview topic guide

Part 1: for those wha engaged with frestment

Part 2: for those wha did nof engage

1. How dd you haar about the reatment?
2. What made you decds b accass the ragmeant?

3. What did you expact fram tha trastment?
4. What did you Be/disika about e trastment?

1. How did you heaar about tha ragment?

2. Was the traatmeant explanead to you bdfors you wera ofirad an
appantment?

3. What did you expact fram the trastment?

4. Why didn't you attend the treatment appoimment?

5. What did you think wes mastfeast uselul sbout fhaintervanton? 5. s fhare amything that would havahabead you to take part n the

trastmant?

6. How do you think fha trestmeant could ba mmprowed 7 6. Do you think that further fastmant i necassany for emational o

mertal hesith maues? {fyes) What kind of halp dayou think that you
nead at this pont?

T. Oid you attend &l of the appoimtments? {promot wiy nat7)

8. Ara you =il concamead sbout amy symptoms or probiams after the
trestment?

9. Do you fink that further reatmant i necassany for emotional o
mental hasith mauss? §f yas) what kind ofhab do you think fist you
nead at thes pant?

PAGE 12

ADVRNCES N DIUAL DAGNDSE

As part of the wider trial, parficipants wene screened using a battery of brief sef-reported measurnes,
The primary screening tool was fie PHQ-S (PHOS; Kroenkeat al | 2001). This nine-item questionnaie
rendars a sevarnty scone batween 0 and 27, and has been valdated as a miable case-finding tod for
dincaly significant depression symptoms in substance users based on a cut-off scom 212
{Delgadiloaf &, 2011). The GAD-T questionnaire {(Spitaerat al , 2006) was used toassess severity of
comarbid amdety symptoms, with scomres ranging batween 0 and 21, where a scom 29 indicates
dnicaly significant anxdety ({Deigadilo of al, 2012). In order to assess seventy of substance
dependence, partidpants completed the SDS measure (S0S; Gossop & al, 1995, This fvedtem
questionnaine vields a total scone between 0and 15, whene scones above ten are indicative of severe
dependence. Basaline screening data from these measunes weare aiso indudad in the present paper
to characterss the subgroup of qualtative intenview participants.

Thaoratical frame

The phicsophical assumptions underpinning this work ae mouted in a constructivist
paradigm (Schwandt, 1984), infuending the chosen research design and meathod of analysis.
This idiographic approach {Denzin and Lincoln, 2000; Fistead, 1978) aims to understand the
participant's “ived experience” from the perspective of their constructed reality (Schwandt, 1994,
2000; Sciama, 1999). This conceptual framework takes the view that reality is constructed in the
mind of the individual (Hansen, 2004), within a particular historical and social context (Dithey,
1977). Basad on the above, we assumed that particpants’ expenences of addiction and
psychological freatment were anchored within their wider fe and social contet.

Data analysis

The analytical strateqy complied with the six phases of thematic analyss (Braun and Clarke, 2006).
Diata analysis was camied out by two researchers who indepandently reviewed the entire data sat
of interview franscripts searching for meanings and pattems (phase 1). Next, the analysts
generated thair own open coding for al data extracts {phase 2). In phase 3, both analysts
combinad their notes and onganised all data extracts and codes into potential emerging thames.
In phase 4, themes wene reviewed to devdlop a thematic map with linked codes and extracts
across the data set. Phase 5 involved defining and naming each of the themes within an overall
cohenent narative. Phase 6 involved producing a ramative report, selecting illustative extracts
that adequately represent the themes and topics covered in the data sat.

Results

A fotal of ten participants wene inteniewed, the majority of whom were males (W =7) of a white
Briteh background (W= 8), with a mean age of 39.3 years frange = 25-58). According to the
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besaling intenviaws conducted when particpants were recruted into the trial {prior to rndornisation,
treatment and qualitative intenviews), only one paricipant was abstinent from substance use.
The most commonly wsed substances by this group of particpants were heroin (N =5), aloohol
N = 4) and camnabi (V= 3). Only three participants were poly-substance usars. The majority wane
usng opiate substitute madication v = 9) and anti-depressants (N = 8). Meanbasdine estimates for
severity of depandence (SDS=25.3), depression (PHOS = 18.5) and amdety (GADT = 13.4) wemr
generaly comparsble to those of the total cohort of tid parficpants W =>50; SD5=6.1;
PHOS = 16.5 GADT = 11.9. Four interviewees never engaged in any of the trial interventions, four
engaged with GSH, and two engaged wih BA (Table ).

In wiat follows, we present a narmative summary of the thematic analysis results. This will be
oganised into three sections consistent with the interview topic guide. First, we start with an
overal analysis of esponses regarding how participants learned about the oppaortunity to access
peychological mterventions and their expactations about this. Next, we describe the exparieances
of partidipants who engaged with the trial interventions. Fnally, we condude with the analysis of
responses from those who did not engage with treatment and those who engaged but discussed
reasons for dropping out. Quotes from participants are linked to anomymous identifiers which
dencte a participant number (e.g. P1) along with codes based on our puposive sampling
strategy; whane M = “Malke”, F = “Femala”, DNE = “0id not engage”, E = “Engaged”.

Participants' axperences of the pathway to psychological cans

When asked to remember how they became awame of the opportunity to access psycholbgical
interventions, particpants (n=10) recalled being encouraged by their drug workers or thair

Table Il Sample charactaristics

Characterisfics N
Damographics

Malas T
Maan aga (50) 38387
Ethiaty

Whita Biteh 8
Cither 2
Substnoes used in the last moni

Alcahal 4
Haran 5
Crrack 2
Camabi 3
Cther 1
Poiy-substance uss 3
Ipscting 1
Abstinent 1
Severiy of dapandance and peychological sympfams &t screaning

505 mean {SD) 5388
PHC-8 measan (50) 1854 8)
GAD-T meaan (50) 13.4(39)
Traatmernt

Mazan no. of wesks in trastment (80) 254.4 (1309)
U=ang opate substiute prascripton a
Uang ant-deprassants |
Engagameant with frial infenvenfions

Dl mat engags with peychalogical mtervantion 4
Engaged with GEH 4
Engaged with BA 2

MNotes: 505, saverty of dapendanca scas; PHOB, depresson severity maasurs; GADT, arvosty severty
massura; G5H, guded saif-halp based an cogritive behavioural therany; BA, behavioural acthation
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doctors. Some assodated their reorutment into the study with more overt help seeking on
thair part (“They suggested it because | told them | was crving uncontrollably™; F3-F-E), while
others wene mone passively monitored and recruited as part of routine screening intendews with a
drug worker (“Based on a few soores [refarning to depression screaening questionnaine] overall the
time 've been in treatment, | think not just the one, you know what | mean, as it goes up and
down®; P7-F-DNE). At these initial encounters along the pathway to treatment, participants
receivad information about the peychological interventions on offer, and they had a further
opportunity to discuss the study with the trial co-ordinator who provided a detalled participant
information leafiet. In spite of this, most intendewees reflacted a minimal understanding of
what the treatments involved (“talking to someone but | think they did something dse as well™;
F7-F-0NE) and vague recollactions about the recrutmeant process (1 can remamber seeing him
[refeming to the tridl co-ondinator] and | signed a plece of paper that he asked me fo sign and
that's it"; P6-M-DNE). Most intenvieweas did not know quitewhat to expect from the interventions
{7l didn't know what to expact but wanted help”™; P5-M-E), unless they had prior experiences of
therapy (“| did have a therapist when | was 10 year old so | had abit of an idea”; P&-M-DNE).

Athough interviewees had unclear expectations about the nature of the interventions, they
sgamed much mone forthooming about their particular motivations and goals. For axampie, some
ware driven to seek treatment by aneed tounderstand the nature of their suffedng (“ wanted to
know why | was fediing ke this", P3-FE; “want to know why I'm thinking and why i's
happening”; P&-M-DNE). Other explict godls were to cope better with difficult emotions (“To calm
me down™; PE-M-DNE, “To do something about how I'm feeling”; PS-M-E), and to seek
dtematives to medication (] didn't want to go on tablets™; P3-F-E “giving me tablets, they don't
do nought do thay, they send you worse”™; P7-F-ONE). Many respondents conveyed a sensa of
desperation, such that they were wiling to try any options available (At the time | was wiling to
ghve anything a go™;, P1-F-B).

Farticipants' axperiences of psychological interventions

Interviewess asked toreflect about their expenence of treatment (n =6, who attended at least 1
therapy session) emphasised the value of having the opportunity to discuss their emotional state,
even if this was dificult at times (“she did go into detall about my moods [...] it got emotional
towards the end you know™; P3-F-E). Those participants who stated that they derived beneft
from treatment attributed this to fedling valdated, and to learning about strategies to regulate
emations and to think in a different way (it validated everything | was feeling and also taught me
ways of coping and dealing with how | was fedling”; P8-M-E; “Seeing things from a diferant
parspactive”; P1-F-E). Inteniewses also commented on the usefuiness of having structured and
accessble matenals supporting the interventions (“The workbook was redlly helpfu™; PO-M-E:
“Maost useful was the way it was laid out, it was basic but it made sensa™ P1-F-E). Reflecting on
how therapy helped them, interiewees meantioned feeling less stressad, maore optimistic, bss
concerned about relapse and better able to cope (I'm loads better than | was, | feel mome
optimistic about the future and not relapsing”; P1-F-E).

Some participants, however, seamed to derve less beneft fom treatment. These participants
stated that they wens still feeling low in mood and were stil struggling with negative thinking and
sutidal ideation (“still feeing very low and having thoughts of suicide”, P2-M-B. Another
participant did not find the intervention heipful atall and only recalled that “thess was no treatment
just foms [redming fo booklats and outcome maasuas usad as part of infarvantions]” (P2-M-E).

When asked to reflact on how the interventions could be improved, particpants suggested
offering a greater number of sessions, bnger sassions, folbw-up monitoring sessions afer the
main intervention, and including further information and haip to deal with intrusive thoughts.

Farticipants’ views about the harmiers and faciitalors fo access psychological cane

Al intervieweas were asked to reflect on the obstacles that may have got in the way of
gither starting therapy or continuing to attend appointments after starting treatment. Five
genard themas emerged from these discussions; these ame enumerated below along with
flustrative quotes.
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(1) Marmarny problams

“l completely forgot the appointrment. [..] | suffer wih depression and I'm not good with
remambering things and that, that's why™ (P4-M-DNE). “| don't know how | missedit [...]. I'm not
sure, | can't remembear now” (PE-M-DNE). “l don't remember. [...] | forget as well you know, |
forget a lot. [...] 've missed all my appointments” (P7-F-DONE).

{2) Cvenwhelmed by multiple demands

“I've got that many things going on you see, that many appointments, just got thern mixed up with
the others” (P4-M-DNE). “I've had all sorts of stuff going on” (P7-F-DNE).

{3) Housebound due to poor mental heaith

“I wasn't going out the door, | wasn't going nowheare. [...] When | get a bit depressed | don't even
g0 out the door™ (P7-FDNE). “l have panic attacks amyway when | go outside so | try to stay in
most of the time” (PE-M-DNE).

1) Avoiding the unfamiiar

“I don't like going sormewhens whene | don't know. | get pamnaoid and that, if I'm going and don't
know anybody” (P4-M-DNE).
5] Contextual events and ife problems

“My phone got stolen” (P5-M-DNE). “My boyfiend got locked up for attempted murder”
{P7-F-DNE).

When prompted to refiect on how senvices could make psychological therapy mome accessible,
participants' responses mosthy mapped onto thres ganeral themes. Again, these are listed below
along with representative quotes.

(1) Heb me remembar

“Bits of paper just stuck there. That's how | knew you wem ringing this afternoon becawse | can
seeit in front of me” (P7-F-ONE).

{2) Make it familiar

“1 woild like to know how many sessions” (P3-F-E). “As long the appointment is at 5t. Anne's
frafiaring to her famillar community diug sarvice] 5o | know whara I'm going” (P4-M-DNE).

{3) Give me appointments that suit me

“Make all my appointments on same day 50 | can gat tad straight there and back” (P&-M-DNE).
“Would have been best to have an earty moming appointment as this would have ensured | did
that [atfended the therapy appointmant] before| got pald, etc., and could havestopped me using
[raferring to buying and ushg dugs]” [PE-M-DNE).

Discussion
Strangths and imitations

This qualitative study enabled us to gain insights about the eqeriences and life context of a group
of ten drug and alcohol senvice wers who had the opportunity to acoess psychological therapy
fordepression symiptoms as part of a clinical trial. Athough this study included only one fith of all
with respect to gender, engagemert, trial intesventions, substances used and poly-substance
use Futhermong, the baselne estimates for psychometric measures in our curment sample wene
broadly comparabie to those of the wider tial cchort. Our amalysis was conducted by two
researchars who intially coded all data indepandently, kater rafining the analysis through consensus
and peer review, thus ensuring that the analysis and interpretation was not overly influenced by a
single rviewsr's reading of the data. We consider these samplng and analyss features to add
credibiity to our findings. On the other hand, a Imitation to consider is the study's relance on
talaphone intenviews, which in some cases mads communication dificult (e.q. dus to noise, poor
signal or intenuptions in the partidpant’s home emironment) and may have impacted on
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concentration orwilingness to discuss private matters. In somecases, the gualty of audio recondings
was poor, and this forced us torely on ntendewers' fiald notes, which may have been infuenced by
recal bas. We also note that e numbers of female respondents (n=:3) and cases that did not
engage with thermpy (1= 4) were fairty small.

Reflexivily considerations

Inevitably, our reading and interpretation of the intendew data will be coloured by our particular
expariences and phicsophical onentations. As a group of practicing dinicians, our theoratical
reflections are rooted in our particulsr schools of thought which include counselling peveholbgy,
mativational inteniewing and cognitive behavioural therapy. Our reflactions ane also influenced by
our grounding in qualtative and experimental research methods and paadigms. Bearing in mind
the above strengths, limitations and our particular theoretical onentations, we discuss our main
cbservations wih reference to relevant iterature.

Theoratical considerations

We leamed that peopl can bacome linked with peychalogical cam in more active (direct halp
seaKing) or passive ways (being monitored and screened by a professional). Participants handly
remamibered any details about their pathway into paychologica care, they struggled to articulate
their expectations prior to accessing therapy, and many dited forgetting their appointments as a
reason fornot engaging. The overarching theme of memaory deficits comes across dearly in these
ecamples. Memaory deficts ame commaonly associsted with dapression (Burt ot al, 19395).
Paychoactive drug use is also associated with daficits in the capacity to learn, store and retriave
new information, 5o memary is likely to be impaired in dependent drug users (Brown etal., 2000;
Solowij at 4., 2011; Wainborn af &, 201 1). Some interviews suggested that memory problams
may have been further compounded by multiple demands and appointments. Itis commonplace
for depandant substance users 1o be involved with multiple health and socdal care providars.
Forexampie, data from epidemiclogical surveys indicate that chronic drug users ane mom likaly to
require multiple heafthcane interventions, yet they ame less likely to recaive treatment compared
1o non-users {Chitwood af al, 1994).

A third theme concerned functional impairment resulting from mental health problems, which lef
some participants housabound. The interviews suggestad that thempy ap pointmeants ware mon
likaly to be miesed duing days when dapressive mood or andety symptoms became
exacerbated. This concurs with Neale af all (2008) who proposed that personal ilheath can
become an obstacke to hedthcare utiisation. Other related themes were avoiding unfamiliar
situations and expressing a preference for accessing treatment in known environments. Again,
amdaty about treatment seeking has been aiso highlighted in prior studies Dupéré af al, 2012,
Meale af al, 2008). A notion cutting across these accounts is that of avoldance and safety
seeking. Awoidance of distressing stimull or situations & a common pattem observed in
depression and amdety cases, and indeed it is often a key target for therapeutic change.
BA theary, for example, emphasses the need to overcoma avaidant tendenciesinordertogaina
sense of mastery and to increase access to rewarding experiences (Martell af al, 2001). From a
cognitive theory parspective, the concept of emotional reasoning denotes a tendency to think in
ways that are consistent wih fluctuations in emotional states, which in turn can result in avoidant
or safety seeking behaviours [Back and Emary, 1985). From this angle, it is quite understandable
that depressed people who are fesling low and negative about themseles may reason that
others will judge them in a similarty negative way, espedally if they have had prior experiences
of decrimination. The desire to access treatment in a familiar setting may possibly raflect a
general propensty towards safety seeking behaviours to mitigate emaotional distress, and may
possibly be a way to deal with the ublquitous fear of stigma suggested by the wider ferature
{Clement et al., 2015).

The find therme relating to non-engagement denoted contextual difficulties and ife problems.
In these intenviews, such life problems wem assodated with povarty, crime and social confiicts.
Such issues reflect the complex and disadvantageous Iife context within which people's addiction
and mental hesith problerns are endured. The ife stores borne out in thess interviews are talling
of the social deprivation that is chamacteristic of many people accessing community drugs and
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aiconol treatment senvices. Our pricr reseanch in this setting, for example, indicated that mone than
80 per cent of participants were unemployed and around 11 per cent mported homelessness or
acute housing problems (Delgadillo et al, 3011). Our findings also converge with prior studies that
desoibe how substance users with hectic and chaotic Hestyles can struggle to engage with
structured treatment programmes and fixed appaintments (Riley af al, 2002).

As we expected, some participants deived benefit from therapy and others did not. Interestingly,
particpants who engaged with therapy recalled limied detalls about the interventions despite
having received copious information and bookdets. Those who did recall detals generally describad
procedures which were consitent with cogniive (sesing things from a difierent perspective) and
behanioural interventions (seif-monitoring of mood and activities). Beyond these limited det ails, and
given our small samiple size, we could not gisan any further diferences in partcipants’ eqeriences
of both interventions. What was most striking in these accounts was that participants had much
better recall for their particular treatment seeking motivations and goalk, most of which focused on
a nead to reguiate dificult emotions and to undarstand the nature of theair distress. Furthemmong,
questions about what people ganed from thempy prompted responses conguent with these
idiceyncratc goak: fealing batter emotionally and things “making mone sense”. Consistent with
Kinger's cument concarns theory (Klinger and Cax, 2004), it seems as though, inendewses
salectively recaled information that was congruent with their primary concems and goaks, whansas
other details wane not easily remembaned. Ifwe extend this conpcture a littie further, it ks logical to
assume that someone whose curment goal is to minimise distress may choose to do 50 inany
numibar of ways; which could include avoiding stressors, using psychoactive substances, or
saeking thempy if the barers to do so ame not seen as insumountable. Thus, from a motivational
interviewing perspective, titing the dedisional batance towards treatrment seekdng may first requine
ampilifying the salience of parsonal goals and breaking down a senes of obstades to enhance
saf-gfficacy. The obstades may nclude external socal and contextual disadvantages, but ako
intemal factors such as memory deficts, reasoning biases, safaty seaking and avoidant tendencias.

Impfications for policy and practice

In the preceding paragraph we aready started to signala need to recognise and to address mutiple
bamiers to peychological care. Some of the pract ical suggestions coming from the study participants
invalved Using rmamany aids/oues, increasing a sense of fmilladty wih the interventions and
treatment sattings, planning appointments in such a way as to blodk or compate wih the uswal
triggars to substanceuse, and planning tme-contingent appointments with different professionals in
the same location. In particular, we emphaske the importance of the latter strategy, which we have
previcusly refemed to as “co-located care” (Delgadilo ef al, 2015). The results of our wider clinical
trial indicated that participants offered therapy appointments co-located within the usual fand
familar) communiy drugs setting wene significantly more likaly to engage with treatment, comparad
to particpants offered “paralel care™ in other (unfamiliar) settings. The present idiographic data
suggesting avoidance of unfamiliar settings strengthens the case to fully integrate mental heafth and
addiction interventions within the same team, setting and co-ordinated care plan.

Future developrments in policy and clnical quidelnes for comonid addiction and cormmaon mentzal
disorders should emphasise the importance o appling structured mental heaith screening as part
of routine addictions treatment, given the wel known deficts in this aea Weaver af all, 2003).
Ciaarly, raliable screaning is the first necessary stap to link people in with psychiatic and
psychological support. Our findings highlight the need for such screening practices to be upheld
by a care plan that will maxdmise engagement with mental healthcars, Such care plans would be
best placed within the context of addiction services (co-located came), and should indude an
explict assessment of possible obstades (desoribed above) and fadiitators to engagement
agread with individual service users. Foraxample, if mamorny deficits may hinder thaapy attendanoe,
the care plan could outline a pre-defined seat of mamory cue stategies fe.g. ted messages, endsting
the halp of a family mamber, etc.) to minimise this problern. This close integration of screening,
parscnalsed care planning and peychiatricpesyehological interventions can only be achieved T the
workforce is adequately skiled in the use and interpretation of validated screening tools and in
the daiivery of evidence-based interventions. Policy drivers should be designed in such a way
that the addiciion treatrment workforee includes the above shile as part of its cone comipetencies.
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Depressed mood often co-exists with frequent dreg and alcohd wse. This trial examined the feasibility of
seen ing, recritment, Andemizatien and engagement of drug and aloohol wsers in paycholeg cal interven i ons
for de pressionsympiomes_ A total of 50 patients imvohved in community drugs and aloehol te atmenit [ CDAT | were

Accepied 22 February 2015 randomly alloc ated to behavioral activation deliverad by psychological therapists [n = 23] or to cognitive
i - behavioral therapy based self-help introduced by CDAT workers (n = 27). We examined recruitment and
I san engagement rates, as well as changes in depression [PHO-Y) symptoms and changes in percent d ays abstinent
Comartidity [PDA within last month ) at 24 weeks follow-up. The ratio of screened to recruited participanits was4 to 1, and
Drugs the mndomization schedule successfully generated 2 growps with comparable characteristics. Follow-up was
Almhal passible with 78% of participants post-treatment. (nerall engagement in psychological interentions was low

(Cngnitive behaviaral therapy only 4.2 of randomized participants attendad at laast 1 therapy session. Patients offered therapy appointme nits
o located in CDAT clinics were maore likely to engage with treatment (odds ratio = 7.4, p = M) compared to
those offered appointmenits in community psychological care clinics Intention-to-treat analyses indicated
no significant between -group diferences at follow-up in mean PHQ-9 change scores (p = 59) orin PDA (p =
{B). Overall, it was feasible to conduct a pragmatic trial within busy CDAT services, maximizing external validity
of study results. Moderate and comparable i mproveme nits in depression symptoms over time were dhserved for
participants in both treatment groups.

© 2005 Elsevier Inc. All rights reserved.

1. Introduction

There & considerable evidence that common mental health
probleme like depression and anxiety often co-oeour with problematic al-
cohol and drug use (Marsden, Gossop, Stewart, Rolfe, & Farmell, 2000;
Srathdee o al, 2002; Weaver et al, 2003 ). People who frequent by use sub-
sanoes are 2 bmes at greater sk of having a comorbid depression or anx-
iety disorder, and this increases o 5 times greater nsk for dependent
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substance users (Merikangas etal., 1998), This combination of problems
often complicates treatment and can result in greater functonal impair-
ment [Johnson et al, 1995}, reduced treatment adberende (Carmll,
Power, Bryant, & Rounsaville, 1993; Ford, Snowden, & Walser, 1991},
poor health outcomes (Hasin et al, 2002; McKay et al, 2002} and in-
ereased risk of suicide (Harns & Barradough, 1997),

The detection of such comorbid disorders has historically been
inconsistent in routinge treatment in the United Kingdom [Weaver
etal, 2003). Consequently, it has been estimated thatonly 1in 5 people
(20} invalved with community drugs services tend o access mental
health treatment [ Marsden et al, 2000 ). Evenif comorbid mental health
problems are adequately detected, treatment options for this dient
group seem to have fairly modest benefits, Pharmacological treatments
for depression inaleohal and drugusers appear to have mixed evidence,
with some reviews that indicate a beneficial effect (loviena, Tedeschini,
Bentley, Evins, & Papakostas, 2011; Nunes & Levin, 2004 and other
reviews that question their efficacy (Lingford-Hughes, Welch, & Nutt,
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2012 Pedrelli et al, 201 1; Torrens, Fonseca, Mateu, & Farré, 2005). In
view of such evidence, exploring the potential of psychological treat-
ments may be a fruitful avenue for research and practice.

Published trials of psychological treatments for depression and
anxiety in substance users suggest that cognitive behavioral therapy
(CBT) may be an effective treatment (Baillie & Sannibale, 2007 ; Baker
o al, 2010; Brown et al, 2006; Brown, Evans, Miller, Burgess & Mueller,
1997; Hides, Samet, & Lubman, 2010; Hunter et al, 2012; Kay-Lambkin,
Baker, Lewin, & Carr, 2009; Kay-Lambkin, Baker, Kelly, & Lewin, 2011;
Watkins, Paddock, Zhang, & Wells, 2006; Watkins et al,, 2011). There
&5, however, scarce research on the application of contemporary
behavioral activation (BA ) models of treatment in dinical populations
of substance users. BA is an intervention that alleviates depression by
focusing primarly on changing maladaptive behaviors (such as
avoidance, umination, coping strategies that have unintended negative
cnsequences) that are posited o maintain a gyele of low mood
(Martell, Addis, & Jacobson, 2001). BA shares some conceptual under-
pinnings with CBT such as behavior modification and learning thearies,
but it does not emphasize the dired modification of thoughts and
belidf's as in CBT. The efficacy of BA for the treatment of depression in
adults has been endorsed by several meta-analyses of clinical trials
[Cuijpers, van Straten, & Warmerdam, 2007 ; Ekers, Richards, & Gilbody,
2008; Ekers ot al, 2014; Mazzucchelli, Kane, & Rees, 2009). However, to
our knowledge, only one published controlled trial has tested the
efficacy of BA with a clinical sample of dependent substance users
(Daughters et al, 2008 |. This trial conduded that augmenting inpatient
addiction treatment with BA leads to greater reductions in depression
symptoms compared to usual inpatient care,

Considering the prevalence and impadt of common mental health
problems in drug and akcohaol users, and the emerging evidence-base
for cognitive and be havioral interventions, we conducted a trial to
investgate the feasibility of delivering BA and (BT based guided self-
hdp for depression as part of routine community drugs and alaohol
treatment (CDAT). Given our focus on feasibility, the study design also
aimed to assess whether co-locating BA within CDAT dinics may
mhanceengagement with therapy, by comparison toof fering this inter-
vention inextemal mental health clinics as in usual practice. This aspedt
of the trial was informed by policy guidelines (Department of Health,
2002 ) that promote integration and close partnership work between
substance use and mental health professionals. Although this seems
like asensible policy, we are not aware of empirical evidence specifically
supporting the co-location of psychological interventions within COAT
settings and we therefore considered itworthy of further investigation.

2 Methods

21, Study design

This was a phase | feasibility randomized controlled trial embedded
within CDAT services in Leeds, United Kingdom. Consistent with the
madical research coundl (MRC) guidelines for the development of
complex interventions (Craig et al, 2008), the central objechve was o
examine the feasibility of screening, recruitment, randomization and
engagament of patients in psychological interventions for depression
symptoms, In this context, we defined engagement as having attended
at least one therapy session post-randomization. As part of the design,
half of the patients assigned to BA were offered appointments in clinics
co-ocated in (DAT services, and the other half were offered appaint-
ments in external dinics—which we refer o as “parallel’ care, A
secondary objective was to compare the proportion of cases that en-
gaged with treatment in the codocated vesus parallel dinics, Finally,
wiealso aimed toestimate comparative offed sizes to informthe sample
size calculation for a fully powered efficacy trial

Ethical approval for this trial was granted by a National Health
Service research ethics committee (REC Reference: 12/YH/OD96,
Registration: BRCTNZEI37594).
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22 Inclusion criteria

Cutpatients accessing five (DAT teams were screened for eligibility
to take partinthe tral Patients were induded if (a) they wen currently
registered with COAT and engaged with these services within the last
maonth; (b} they screened positive for dinically significant depression
symptoms as defined by the Patient Health Questionnaine (PHQ-9;
(e} they had mild-to-moderate symptoms of alecohol or drug depen-
dence a defined by the Severity of Dependence Scle (SD8). Patients
whao did not meet the above criteria were excluded from the study, as
werethose who had a current diagnosis of a psychotic, bipolar, or severe
anxiety disorder | this was established based on clinical records, screen-
ing tools and interview). People who were in treatment but were free
from psychaactive substances (abstinent for at least 4 weeks) wire éx-
cluded as we were interested in assessing how feasible it may be to re-
cruit and to provide psychological treatment to those who were current
and mcent substance wsers.

23, Screening, recruitmentand randomization

A stepwise screening and recruitment method was applied for
18 months, using the bllowing steps:

(1} All patients currently in treatment in the participating services
completed the Treatment Qulcomes Profile (TOP) questonnain:
as partof regular outcome monitonng,

(2} Thase that screemed positive for a possible common mental
health problem using the TOP psychological health scale (TOP
item 4a ) were then immediately screened with more spedfic de-
pression (PHQ-9), anxiety (GAD-7) and severity of dependence
[ 505} questionnaires by their case managers.

(3} Those whomet indusion criteria based on step 2 were informed
about the study by their case manager and consent to be
contacted by the study co-ordinator was obtaned.

(4} Thecontact details of consenting patients were passed on tothe
study co-ordinator who contacted them to conduct an digibility
and recruitment interview. Informed consent was obtained for
participation in the trial at the tme of these interviews.

The first 3 steps were conducted in routine practice by the usual case
managers and support workers, and step 4 was conducted by the study
co-ordinator. The co-ordinator was a researcher with experience in
sereening and diagnostic assessment, who was not involved in the di-
rect delivery of the trial interventions, In order to minimize thechances
that case managers in (DAT teams may be selective about the patients
they approached for mental health sareening, the study co-ordinator
pedormed regular searches in the clinical database toidentily potential
participants who had recently completed a TOP questionnaire and who
semeened positive on TOP item 4a. Eledronic reminders were sent [ via
email and online team calendar) on a weekly basis to case managers
o undertake step 2 of the screening method

Eligible and consenting patients were assigned unique participant
codes by the co-ordinator and these codes were then emailed o an
independent assistant employed by the National Health Service who
performed the random allbéation. Randomization was conducted
using acomputer generated random sequence which was concealed
from the dinical teams and the study co-ordinator who undertook
recruitment interviews. Participants were either randomized to receive
BA or CHT based guided seli-help, and this outcome was communicated
to dinical administrators who then made contact with particpants to
affer them a treatment appointment. Outcomes data were collected by
the study co-ordinator at 6, 12 and 24 week follow-up to maximize
data completeness, This follow-up method msured that post-
treatment outcomes were notcollected by the therapists who delivered
the intervention. The CONSORT diagram in Ag. 1 summarizes all of the
above steps and illustrates the flow of participants through the
screening, andomization, treatment and follow-up phases,



] | Delgpdilo etal / Jaumal of Subsian e Abuse Trentment 55 (2015) 6-14

Total approachad for soreaning (= 207) of whom
186 wars scresned
17 refused soroon
4 sCroaning wos i
73 mat indusion

g
nappropriata af the tima
oriena

Enrollment

Scresned bul axchded [n= 138)
+ Mat criterin but declined 1o parficipats (n= 23)
+ Mot meating inchusion critaria {n=113)

.M 0 whomt
42.1% had dsergaged with COAT serrice
36.8% had primary amdety dscedar
1.1% had psychotiz or bipolar deceder
Rardomized [ne=
5% of ol -

r

Aliocated 1o BA (n= 23]
+ Offornd ‘parallal’ appointments [n= 13; 56.5%)

+ Ascaivad allccalad nisrantion (o= & 34.8%)
# Novar aflondad sppointmants {n= 15; B5.2%)

+ Offernd ‘o-localed” appointments (n= 10; £15%)

Alocated o B2H [n= 27)

+ Offarnd ‘oo-locaiod” appoiniments {n=27; 100%)
+ Recaved allccated interention (me 13; 48.1%)
+ Nevar aftandad nppointments {n= 1.8; 51.9%)

Loes o follow-up {n=£)

Loss i follow-up {n=7)

Armlysad [n= 23)
& Basaling data for 4 cosss ket 10 follow-up wore
nchided in analysis using IPW mathod

Analysad (= 27}
+ Bascline duts for 7 casos ko 1o follow-up wers
inchudad in arafysis using [PW mathad

[ Analysie | [ Follow-up | [ Atlocation | |

Fig 1. CONSORT diagram.

24 Intenentions

24.1. Behaviorl activation (BA)

A 12-session BA intervention was delivered by qualified (to post-
graduate level in structured guided self-help interventions, 1 year
supervised clinical training course) and experienced psychological
wellbeing practitioners of fering low intensity treatments in a Pomary
Care Mental Health Service aligned to the English fmprovng Access to
Psychological Therapies ( IWPT) program BA is a strudured intervention
for depression based on principles of operant conditioning, functional
analysis of behavior and problem solving (Hopko, Lejuez, Ruggiaro, &
Eifert, 2003; Marte|l et al., 2001). Essentially, it consists of: (a) self-
monitoring 1o identify depressive and maladaptive behaviors:
(b) graded scheduling of actvities aiming to increase and reinforce
adaptive behavior patterns: () reducing the frequency of avoidant
behaviars, rumination and maladaptive coping strateg ies. The interven-
tion followed a structured treatment manual developed by our collabo-
rators for use in clinical trials of BA (Ekers, Richards, McMillan, Bland, &
Gilbody, 201 1), with some additional examples and wotcsheets that are
relevant to working with drug and aleohol users [ imeline assessment
of addidion and emotional problems, decisional balance sheets)
drawn from a previous trial of dual diagnosis nterventons | Hug hes
ot al, 2008),

BAwas deivered in two sattings. During the first hall of the study,
participants assigned to this intervention were offered appointments
in primary care mental health dinies across the city (we called this
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‘parallel care) as is usual for patients who access the IAPT program.
During the second half of the study, new BA participants were offered
appointments in dinic rooms that were based within the (DAT services
{we called this ‘codocated’ care). This aspect of the study design enabled
us toinvestigate w hether the location of care made any difference to
engagement with therpy. For logitical reasons (eg. the need to obtain
and regularly use a dinic room in addiction settings, the impact of
travelling on psychological therapists’ ime and wider caseloads), it
was maore practical to switch to co-located care halfway through the
study, rather than to individually randomize BA patticipants to paralld
v, co-located treatments.

242, Guided self-help (GSH)

The GSH intervention was much more minimal in terms of length
and intensity, since it involved a single 1 hour session delivered by
a non mental health specialist This involved asking trained case
managers employed by (DAT services to provide, describe and encour-
age particpants to apply a self-help booklet for depression based on
principles of CBT [ Newcastle North Tyneside and Northumberland
Mental Health NHS Trust, 2012}, In brief, the book let introduces meaders
to common thinking biases, thought challenging techniques, self-
monitoring and goal setting. The intervention condudes with
homework assignments (eg. to Anish reading the booklet and to
apply it on a daily basis}). All GSH appointments wenre “co-located” in
usual COAT clinics.
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25 Measures

The Patient Health Questionnaire (PHO-9) was used to screen for
symptoms of depression and as a primary outcome measure. Thisis a
nine-item sell-completed questionnaire based on the Dggnostic and
Statistcal Manual | DSM-IV) diagnostic eriteria for major depressive dis-
arder (Kroenke Spitzer, & Williams, 2001 ). Each item israted on a0to 3
scale relating to the frequency of depressive symptoms over the last
2 weeks (0 ="not at all’ to 3 = ‘nearly every day’). Scores range from
0 to 27 with higher scores indicating greater severity, A cut-off score
=12 has been found to have adequate sensitivity (81%) and specificity
(75%) forthedetection of a current depressive episode in routine addic-
tion treatment; the measure akso has reliable temporal stability (10C =
78} in this setting which supports its use for outcome monitoring
(Delgadillo et al, 2011},

Given that anxiety symptoms commaonly co-occur with depression
and impact on clinical outcome | Barlow, 2002}, we also induded the
sever-item GAD-7 questionnaire (Spitzer, Kroenke, Williams, & Lowe,
2006} to screen potental participants for a severe anxiety disorder
which may render them ineligible for the trial interventions, The
GAD-T is scored in the same way as the PHQ-9, with a range between
0and 21. This scale has been established as a valid and reliable case-
finding measure for a variety of anxiety disorders in akcohol and drug
users using a cut-off = 9 (Ddgadillo, Payne, o al, 2012).

The Treatment Cutcomes Profile (TOP) is a validated questionnaire
that captures information about substanceuse in the last 4 week penod
using the timeline follow-back method (Marsden et al, 2008}, This
questionnaire is routinely applied at regular intervals (eg. 3 months )
to monitor outcomes in addicion services (National Treatment Agency
for Substance Misuse 2012). The TOP ako indudes a brid psychological
health scale (TOP itern 4a) that hasbeen demonstrated to reliably detect
the presence of a diagnosable commaon mental disorder [ cut-off = 12,
sensitvity = B3, spealiaty = 71%) when compared to a structured
diagnostic interview [Delgadillo, Payne, Gilbody, & God frey, 2013),

Seventy of depedence to the primary drug used was ssessed using
the5-ibem Severity of Dependence Scale (Gossopet al., 1995) which has
been widely validated as a reliable case-finder for substance use
disorders (Castillo, Saiz, Rojas, Vazuez, & Lerma, 2010; Kaye & Darke,
2002; Lawnnson, Copeland, Gerber, & Gilmour, 2007; Swift, Copeland,
& Hall, 1998}, This scale renders a continuous severity score ranging
from 0 to 15, where a score of 0 o 10 denotes mild-to-moderate
pychological dependence.

26, Trammg and supervigon

Qualified BA therapists accessed 2 training days delivered by practi-
toners with expertise in behavior therapy (DE) and dual diagnasis (D,
[H}, and had aceess to group and individual supervision (led by JD;
2 hours every 6 wesks) which was additional to their weekly clinical
supervision in primary care. (DAT workers who delivered GSH accessed
a hall day traning event with a counseling psyehologist (SG) who alkso
led their supervision group (1.5 hours every 6 weeks). All theapists
were required o keep written records of sessions, which were
nspected by the relevant supervisors, Due o limited study resources,
no additional fdelity chedes (such as independent analysis of recorded

sessions) were possible.

27, Data analysts

27.1. Feagbility analyss

Sereening, mecrutment, mndom alocation and treatment engage-
ment data were summarized using a CONSORT diagram (Fig. 1. In
arder to assess the integrity of randomization, demographic and dinical
characteristics were compared between groups using chi-square tests
for categorical variables, tests for normally distributed continuous
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variables and non-parametric Mann-Whitney U-tests for continuous
variables with skewed distnbutions,

Toquanbtabively ases the feasibility of sereening, recrutment and
sucressful treatment, we estimated the number needied to sreen | NNS)
in order to obtain one additional recruit, and the number needed to
treat ( MNT) in order to attain reliable and dinically significant improve-
ment with one patient, We were alsointerested in exploring potential
predictors of engagement with psychological interventions, which
was defined as having attended at least 1 therapy appointment. To
this end, we applied multivariate logistic regression models predicting
engagement (coded = 1) versus non-engagement (coded = 0}, using
backward elimination of variables with an alpha level of p = 05, Back-
ward elimination was considered appropriate given the small number
of participants and hence the likelihood that sample powerwould be in-
suffident to apply models that control for several vanables. Potential
predictors were demographics (age in quartiles, gender, ethniaty),
treatment group (BA vs. GSH), appointment modality (co-located vs.
parallel care), baseline symptom severity (PHQ-9, S05), and baseline
substance use variables (use of opiate substitute medication, percent
of days abstinent in the last 4 weeks, binary marker for poly-
substance use ). Goodness-of-fit in these analyses was assessed using
the Hosmer-Lemeshow test and by examining residual plots.

272 Secondary analyses

The outcome variable, change in the severity of depression
symptoms (PHQ-9) at endpoint follow-up, was compared between
groups using analysis of covariance (ANCOVAL Since we expected
difficulties with attrition and follow-up as i common in routine addic-
tion treatment, the study design with multiple follow-up assessments
enabled us to use the last available assessment as the endpaint for
each participant (applying a kst sbservation carred forward method ).
PH(-9 change scores were taken as the dependent varisble in
ANCOVA models, Change scores were calculated as the baseling minus
the endpoint measure o make inberpretation more intuitive, such that
a pasitive score denotes mprovement and a negative score denotes
deterioration in depression symptoms, Group (BA ve, GSH) was entered
as a fixed factor, baseline PHO-9 score, age [ categorized into quartiles),
gender and time were entered as covariates, The dme variable denoted
the time interval (in weeks) between the baseline and fnal available
measurement for each particdpant, which was variable considering
differences inattrition and follow-up. The main analysis was conducted
based on intention-to-treat principles. To account for cases with
completely missing follow-up data (n = 11; 2205}, inverse probability
weighting [ [PW) was used in the ANCOVA model as a sengtivity analy-
sis, IPW has been recommended as an appropriate method to minimize
bias that is common in complate-case analysis and is often preferable to
multiple imputation (Hernan & Hernandez-Diaz, 2012; Seaman &
White, 2013 ). Between-group differences were estimated, both in
terms of mean and adjusted PH-9 change scores and as standardized
effect sizes [ Cohen's d . Within-group effect sizes were also caloulated
using the method proposed by Minami, Serlin, Wampold, Kircher, and
Brown (2008 ); this estmate is comparable to Cohen’sd, computed for
repeated measures and weighted by sample size

Reliable and clinically significant improvement (RCSI) rates were
cakulated following the criteria proposed by Jacobson and Truax
(1991} and based on a PHQ-9 reliable change index (27) and cut-
point (=12} calibrated for dinical samples of aloohol and drug users
(Delgadilla, 2012). Between-group RCSI rates were compared using
chi=square analysis.

Changes in substance use (measured with TOP) were explored by
estimating percent of days abstinent (PDA) over the last 4 weeks for
each case. Endpoint PDA change scores were calculated as described
above and taken as the dependent variable in ANCOVA; with group as
a fixed factor; and controlling for age (quartiles), gender, time, baseline
S0 and basdine POA. In this analysis, a negative change score would
denote a reduction and a positive score would denote an increase in
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Table 1
Samiple charscteristics and comparisons between randomily =igned groups.

Fullample N = 50 (100)  BAn = Z3(46%) (CSHn=27(54%)  Testshitistic P
Demecg raphics
Miales 34[6R0O) 18(73) 16(583) Fll) =206 R
Mean age [3D) 372 (66) 384(R2) 367 (68) £[48) =123 22
Ethnicity
White British 36(720) 16(FA6) 20({7441) Fl=013 T2
Other 14(280) 7(304) 7(158)
Substances used in the Lest month
Alemhal 25(500) 14(609) 11(407) =20 6
Mean units per week [3D) 429(54) 539733 309 (300} U2y =600 76
Herain 17(340) 5[(217) 12(444) Fll)=285 m®
Mean g per wesk (S0 2a[33) A543 3437 U6 =325 2
Crack 11220} 3(130) 8(25) Fli=1m 6
Mean g per wesk (S0 913 A0[00p* 2[4 Uil =195 M
Cannabis 11220} 6[261) 5[185) Al =0 52
Miean spliffs per wesk 3D 103 [9.4)* 77 (103 13481 i) =25 17
Other substances a[a0) 4[17.4) 0 -
Puly-saibstance use 18(360) 7(304) 11(407) Fllj=amn A
Injedting 6(136) 3[150)" 3125 -
Abstinent a[180) 4[174) 5(185) -
Severity af dependence and prychalogial sympioms at screening
505 mean (3D a1[17) 73[38) 51(14) Us0) = 20200 03
PH-A meam (SO 169(43) 1761(47) 164 [40) H48) = —095 35
GAD-7 mean [5D) 11.9(47) 123 [40) 116(53) £[48) = 050 A2
TAP-42 mean 50) 45 [15)" 27[16) 23 [14)" H47) =039 i
Treatment
Mzan na weels in westment [30) 1953 (1191 W29 (165 1833 (1151)" H43) = 038 A
Using apiste substitute preseri ption 46 [920) 21[813) 35 (926 -
Using anfidepresants 32(640) 14(609) 18 [667) Fll)=018 7
Engaged with trial intervention 21 [420) #(348) 13 (484} £l = o 3

t = Sudent’s t-iedt; UF = Mann-Whitney Utest; 3 = chi-square test; - denoies missing estimates due o violation of test amumptions.

* Estimates exclude sbetainers from exch substinee.
® Estimates exclude mising dat
© Refers to participants who atended at ezt 1 sesion of alloctsd intervention.

substance use. Assocations between POA and PHQ-O change scores at
follow-up were explored using Pearson's correlations. Conventional as-
sumptions for ANCOVA analyses were verified using formal tests
assessing homogenaty of vadance and by inspecting residual plots,

3. Results
3.1, Sample characteristics and feasibiliny

A shown in Fg. 1, atotal of 207 patients wene approached for men-
tal health screening during an 18 month period, based on thar mesponse
tothe TOP (item4a) questionnaire which indicated that they potential-
by met critena for a common mental disorder. More detalled screening
using PHO-S was feasible with 186 patients [B9.9% of 207), out of
whom 73 (392% of sereened cases) met critena for the study but only
50 (68.5% of eligible cases) consented to particdpate. Based on these
observations, we estimate that it is necessary Lo screen 4 patients o
successfully recruit and randomize one consenting and eligible partici-
pant (207 /50 = 4.14 = number needed to screen ).

Consenting participants were mostly white British (72.05) malkes
(B68.0%), with a mean age of 37 2 (5D = 6.6), maost of whom were cur-
rently prescribed opiate substinite medication [92.0%) and anti-
depressants [(B4.0%). The maost commonly used substances in this sam-
ple were aleohal (50.0%), heroin (340%), crack (22.0%) and cannabis
(22.0%). Table 1 presents detailed sample characteristics and demon-
strates that there were no significant differences between the BA
{n =23} and GSH (n = 27} groups in any of these chamcteristics, ex-
cept for mean baseline SDS which appeared to be higher in the BA
group; U[50) = 20200, p= 03 Importantly, there were no significant
differences in baseline PHQ-9 between those who provided follow-up
data (mean = 16.72, 5D = 4.48) and those who did not (mean =
17.91,50 = 375); [{48) = — 080, p = 42 There were no significant
differences in mean PDA estimates between partidpants who were
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followed-up (mean = 038, SD = 0.38) and those who were lost to
follow-up (mean = 0.19, 5D = 024); t(26) = 1.96, p = 06. Overall,
the randomization process successfully produced two groups with com-
parable baseline characteristics, and there was no evidence of bias intro-
duced by cases lost to follow-up.

Only 21 participants (42.0%) actually engaged with their alloated
intervention (defined as attending at least one session ). There were
no significant differences in engagement between the BA (n = §;
34 B%) and GSH (n = 13; 48.1%) groups; y*(1) = 091, p = 34 Those
who engaged with BA attended a mean number of 3.13 sessions
(S0 = 1.73, mode = 5). A closer examination of the group of BA partic-
ipants that engaged in treatment revealed that those offered co-ocated
are (n= 5 625%) attended a higher mean number of ttal themapy
sessions [ mean = 420, 50 = 1.10) compared to those offered paralld
care (n =3, 37 5%, mean = 133, 5D = 58); however the small num-
bers did not allow us to apply formal tests of statistical significance.
All of those who engaged with GSH had only 1 session | as per protocol ),
except for one partidpant who required 2 sessions to work through the
self-help booklet due o obstades with concentration and literacy. We
explored potental predicdors of engagement using multivariate logistic
regression. The final logistic regression model reached through a two-
step process of backward elimination of variables s presented in
Table 2 According to this model, paly-substance users were s gnificant-
ly less likely to engage with therapy | odds ratio = 15, p = 02} and pa-
tients offered “co-located” appointments in a (AT clinic (who accessed
GSH or co-located BA) were at least 7 times more likely to engage com-
pared to participants offered BA in general primary care mental health
dinics (odds ratio = 7.14,p = (4],

32 Depression symplom ouloomes

The intention-to-treat (ITT) ANCOVA analysis predicting change in
depression symptoms (PHO-9) at folow-up found no significant main
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Tahle 2
Siep- wise log istic regresion modelling stategy to identify predictors of engagement” with pychologicd interentions.
Variable Step1 Sep2
Peudo £ = 45 Peudo I = 35
[ sE [ P [ sE [ P
Comtant —2358 28135@ =01 = -1.42 115 2 22
Cendler ® 134 1.26 im ] A3 0 170 A1
Age kowest quartile [ < 32) kil 77
Age quartile 2 [33-36) -28 152 6 A5 -8 1102 A2 a3
Age quartile 3 [37-43) 163 154 519 28 27 1m 131 79
Age quartile 4 [>44) a3 1.45 169 &) 1w 117 249 36
Paly-suls ame use® —235 1.18 R e —1.40 M A5 02
Miodality ® 347 1.73 319 04 1497 a8 714 04
Peychalogical treatment group® 126 153 15 Al
Ethnicity ® —140 1.45 2 i}
Opiate sulbstitue treatment® 1937 283563 5EA 21653 -«
Basefine PHIG-S ik} 14 1m A2
Rasieline 508 m A5 1m L)
Raseline PDA 122 151 im A2

* Engagement & defined as having sl at least ane sesion of the allocated intervention; step 1 entersd all potential prediciors of engagement, while step 2 presents a miare

arsimanious made] inwhich nan-significant predicion were removed by badoward elimination.
® Referencecaegaries gender = mas; age = lowest quartile; paly-substanes we = non paly-use; modality = paralielcare; prychological tatment group = BT guided slf-help;

ethmicity = white British; opiste subsitule trestment = not using; B = odds rata.

effects for treatment group aftercontrolling for covariates; {1, 33) = 29,
p= 58, The sensitivity analysis applying inverse probability weighting
[IPW) to assess the influence of missing data also confirmed the same re-
sult: A1, 33) = 06, p = B1. Only baseline PHO-9 was a significant pre-
dictor of change in depression symptoms in the ANCOVA models; ITT
model, {1, 33) = 8.89, p < 01; IPW mode, F{1,33) = 9,66, p < 1.
Table 3 presents unadjusted and adjusted mean estimates of PH-9
change scores for each group. The mean difference — 1,06 (955 Cl =
=505, 292 ) reflects an apprscimate between-groups effect size of d =
—~064 favoring GSH, although this was not statistically significant

ITT model, F{1, 28) = 12.10, p < 01: IPW model, F(1, 28) = 1029,
p = 01 The mean difference shown in Table 3 was 25 (952 C =
— 03, 52}, which reflects an approximate between-groups effect size
of d = 1.52 favoring BA, although this was not statistically significant
(p = .08}. Baseline and endpoint estimates reported in Table 3 were
used o calaulate within-group effedt sizes waghted by sample size;
these were d = 40 for BA and d = 02 for GSH. Mo significant assoda-
tions were found between PDA change and PHO-9 change scomes at
follow-up; r = 0.10,p = 57.

(p = 59). Baseline and endpoint meanscores and standard deviations - 4. Discussion
parted in Table 3 were used to estimate within-group offed sizes weight-
o by sample size: these wen d = 49 for BA and d = 63 for GSH. The 4.1, Main findings

propartions of patients meeting criteria for reliable and dinically signifi-
cant improvement [ROSI) were 11.8% brBA and 22.2% for GSH, although
differences were not datistically significant; (1) = 067, p = 41.The
averall proportionof participants meeting RCSIcriteria across both treat-
ment groups was 17.1% and the approximate number needed to treat in
arder to obtain full reovery with one patient was 6 (NNT = 583).

33 Substance use oulcomes

The ITT ANCOVA model predicting change in percent of days
abstinent (PDA in the last month) at follow-up found no significant
main effects for treatment group after controlling for covariates;
F 1, 28) = 332, p= 0& This finding was comoborated by the [PW
ANCOVA model; F 1, 28) = 382 p = 06. Baseline PDA significantly
predicted changes in endpoint PDA estimates in the ANCOVA models;

Table 3

This phase | feasibility trial applied a high volume, structured and
stepwise mental health sareening method to idently COAT patients
with clinically significant depression symptoms, Based on this strategy,
the ratio ofscreened to recruited patients was 4 to 1. Ourresultsdemon-
strated the integrity of the random allocation method and it was possi-
ble to follow up 785 of study participants post-treatment Overall, it was
feasible to conduct a tnal embedded within busy clinical setlings, ma-
imizing the extenal validity of the study design. A notewarthy aspect of
the study design s the demonstration that high velume sereming of
mental health problems can be feasibly embedded within mutine (DAT
services, and linked with evidence-hased psychological treatments. The
first point potentially offers an important advance, since consistent and
reliable mental health screening is known to be lacking in routine addic-
tion services (Weaver et al, 2003). Our pmgmatic approach also

Change in depression [ PH(A) and percent of days abetinent [PDA) in eachof the trewtment conadi ions.

Graup Bedine mean (D) End-pointmean (30)  Unadjusted mean change  Adjwied” meanchage Meandiffernes [3520)  p
saore [SE) scare [SE)

Depressian [FHQ-9)
BA[n = 19) 17.61 (468) 1521 [541) 1.79 [148) 1.68(132) =106 [ -505,292) 58
GEH[n =20 1644 (402) 1380 [536) 265 [120) 275(128)

Penentage days abstinent during
the Lt manth [ PDAT"
BA [n = 15) 38(40) 55 [ 45) A2 (13) AT(40) 25103, 52) Jil}
GSH{n =20 30(33) 30 (34) — 04 [08) —08(08)

n= denoies thetotal number of res pondents with campl e fol kw-up data per group and oulcome of inenst
* Adjusted for PH( -9 haseline severity, age. gender, Tllow-up time, wsing intenton-to-trest analysis; BA = behaviourd activation; 63 = guided sel-help baied on ag nitive

hehavioural therapy boaklet; SE = standard erar; {1 = 95% anfidence inervale

" Notethat ithe PDA estimates denote pereeniages an a (-1 scale, for example 38 = 385
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resembles recent studies aiming to train addicion treatment workers o
use sereening tools and to offer brief intervenbons for depressad sub-
stanee wsers (eg see Lo o al, 2011; Watkins et al, 2006).

The greatest difficulty we enmountersd was the high attrition rate
mesulting in poor engagement with treatment. This was in spite of the
additonal adminisirative support available to the research team
which was used to proactively chase up study participants to oy ©
maximize engagement. Our findings revealed that poly-substance use
was a risk factor for non-engagement in this sample. Most poly-
substance users in this study were combining heroin and crack-
cocaine, which is consistent with research indicating that this combina-
tion of drugs is assodated with treatment discontinuation (Leri
Bruneaw, & Steweart, 2003). However, readers should also consider that
other studies have yielded mixed evidence about the assodations
between treatment attrition and gquantity, frequency and type of
substance use (eg. see review by Srark, 1992}, It may be that poly-
substance use could be a marker for other complex factors that influ-
ence engagement with treatment, for example impulsivity, invoboe-
ment in criminal activity, impairments in sodal adustment, ete Such
potential assodations warrant further investigation. We also found
that offering appointments co-located in the (DAT setting considerably
increased the likelihood of engagement. Furthemmore, it appears that
oo-located care may also result in greater number of attended therapy
sessions by companson to parallel care. A possible explanation may be
thatco-location in a familiar setting minimizes dients’ concerns about
privacy or stigma related to mental health problems. For instance,
concerns about privacy have been previously endosed by patients as
a mason for dropping out of addictions treatment (Ball, Carroll
Canning-Ball, & Rounsaville, 2006). Another possibility is that co-
location simply makes access to treatment more convenient, especially
if patients may have limited finandal resources to travel to vanous
appointments in different locations.

The preliminary outcomes analysis evidenced modest improve-
ments in depression symptoms over tme, with moderate within-
group effect sizes (d = 49 o B3). These effects are comparable in
magnitude to the BA tnal conducted by Daughters et al. (2008 ), where
the approximate wit hin-group pre-post effed szes for the BA interven-
tion were d = 049 for the Hamilton Depression Scale and d = 091 far
the Beck 1 Depres sion measure. Considenng the wider literature in this
amea, Hesse (2009) reported aggregated depression symptom effect
sizes in the region of d = —0.58 (95% C1 — 1,10 to — .06} in a meta-
analysis favoring integrated psychological and substance use disorder
treatments compared to non-integ rated control conditions, & more
mecent meta-analysis (Riper et al, 20014) which spedfically focused on
integ rated CBT and motivational interviewing trials (iCBT) reported a
mome modest aggregated effect size for depression symptoms favoring
iCBT wersus usual care (g = 027,95 A 0.13 w0.41).

As noted by Hides et al (2010) trials comparing (BT to active control
conditions in depressed substance users mostly report non-significant
differences. Similady, we found no significant differences in depression
symptom outcomes betwem groups, which was remarkable consider-
ing that the GSH intervention was delivered over a condderably briefer
duration (1 session). However, this finding should be taken as prelimi-
nary since this study was not sufficiently powered to undertake a non-
inferiarity analysis. It is also possible that the non-significant differences
may be explained by the relatvely low number of mean treatment
sessions (mean = 313, mode = 5) attended by participants in the BA
gmoup. We note that the PDA estimate increased by 17% in the BA group
after treatment, indicating reduction in substance use, whereas no change
in substance use was apparent in the GSH group. This finding requires
replication in a larger sample snce the mean difference between groups
did not reach statigical significance. It nevertheless mises an interesting
question about the potential benefitof BA in the reduction of problematic
substance use, which is comparable in effect tothe average 14.1% PDA
gain reported in the meta-analysis by Hesse and collaborators | Hesse,
2009) favaring integrated psychological interventions,
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42 imphcations for proctice and research

The psychological care af dependent substanceusers has historically
tended to be a neglected area of practice and esearch. The present
study draws attenton to the feasibility of high volume mental
health screening, and the w-loation of psychological and substance
use intenvenbons.

Co-ocation of mental health and addicton specialists appears to
enhance engagement with treatment and is consistent with policy
developments urging professionals to co-ordinate care and break
down barriers for people with complex needs and co-morbidities
[Department of Health, 2002; Mental Health Foundation, 2013 ). We
underline two further points about co-location. First, future trials
could investigate whether it is possible to maximize the benefit of -
location by applying prindples of contingency management [(CM),
which involves the provision of incentives (e g vouchers, or prescoaip-
tions) o enhance treatment adherence @M has a robust evidence
base in addictions trestment andis recommended by dinical guidelines
(Mational Institute for Health and Clinical Excellence, 2007 ). For
example, co-located depression treatment appaintments followed by
CM specifically aimed to incentivize ( a) attendance and (b} abstinence
may provide the best possible context to enable patients to self-
manage their mental health. Secondly, the parallel care offered inour
trial was far more costly and less efficient due to lostclinical tme, addi-
tional administrative burden invested in chasing particpants up and
additional dinical time invested in calling and baising with workers in
COAT services. Future trials and indeed clinical services should consider
either co-locating mental health spedalists within (DAT units or train-
ing and supervising addiction workers to deliver evidmoe-based inter-
ventions for depression sympoms.

43, Limita tions

The stepwise screening method may have scduded some potential-
ly eligible parbapants simply due to the limitatons of the TOP item 4a
scale which was applied as the first step, since some “false negatives'
may have been exchuded from screening with PHQ-9. This is a plausible
limitation; however, ourdedsionto apply a pragmatic stepwise mathod
is congruent with our prior observations that some patients can find de-
tailed screening intrusive and emotionally challenging (Delgadillo,
Gore, etal, 2012}, We therefore argue that stepwise screening achieves
an adequate balance between reliability, acceptability and feasibility in
busy clinical settings. It is also possible that the study sample may be
less representative of more severely distressed and impaired substance
users, since we excluded those patients with severe symptoms of de-
pendence (defined by the SDS measure ). The rationale forthis exdusion
was to ensure that partidpants were reasonably stable on medication
and engaged inaddiction treatment by the time they had an opportuni-
ty to take part in the study. A further consideration about the screening
and recruitment method is that our pragmatic case-finding and recruit-
ment strategy introduced a low threshold for incusion in the study,
sinoe wie st out to find partidpants that may not otherwise have been
treatment seekers, Indeed, this low threshold meant that we had to
exclude a number of patients who were screened but turned out to
have primary anxiety, psychotic or bipolar disorders as illustrated in
Fig. 1. We also note that nearly half of the patients that wen sceened
but exduded from partidpating in the trial had either dedined therapy
or generally disengaged with the wider COAT intervention.

Despite the considerable numberof partidpants who did not engage
with treatment, we managed to obtain follow-up data from 782 using a
last observation carned forward (LOCF) method. It is of course possible
that our esimations of end-point outcomes may be inaccurate since
the LOCF method assumes that no change has coourred since the last
available asspssment. Missing follow-up data are a commaon limitation
in dinical trials involving substance users with mental health problems
(Hesse, 2000}, Nevertheless, we ensured a robust analysis by applying
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intenton-to-treat principles and nverse probability weighting o
account for missing data A further limitation concerns the lack of formal
fidelity checks over and above regular case reviews and peer supervi-
sion, which was not possible to undertake within the finandal con-

straints of this study.

4.4, Concluding remarks

Overall, this study demonstrates that integ ating stepwise mental
health screening in routine addiction treatment is feasible and can be
linked with cognitive and behavioral interventions, ideally co-Hocated
in the same setting to maximize engagement. As others have argued
[Morisana, Babor, & Robaina, 2014; Torrens, Rossi, Martinez-Riera,
Martinez-Sanvisens, & Bulbena, 2012) we take the view that system
level, public health oriented, screening and psychological interventions
integrated within COAT are needed to improve the mental health and
functioning of patients.
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Background: Anxiety disorders are the most common mental health problems and often co-exist with
substance use. Little evidence exists to support the use of brief screening tools for anxiety disorders in
routine addictions treatment. This is the first study to test the validity and reliability of GAD-T and GAD-2
in an outpatient drugs treatment population.

Availatile online 4 April 2012 Methods: A sample of 103 patients completed brief screening questionnaires and took part in structured
ra— diagnostic assessments using CI5-B. A subgroup of 60 patients completed retests after 4 weeks. The
Sl:rzen'mgi results of brief questionnaires were compared to those of gold-standard diagnostic interviews using
Anzety Receiver Operating Characteristic | ROC) curves. Psychometric properties were also calculated to evaluate
Drugs the validity and reliability of self-completed questionnaires.
Alcohal Results: A GAD-T score =9 had a sensitivity of B0% and specificity of B6% for any anxiety disorder, also
Addiction displaying adequate temporal stability at repeated measurements ( intra-class correlation = 0.85) and high
GAD-7 internal consistency (Cronbach’s alpha=0.91). A GAD-2 score =2 had 94% sensitivity and 53% specificity,
with adequate internal consistency (0.82).
Conclusions: GAD-T adequately detected the presence of an anxiety disorder in drug and alcohol users;
although this study was limited by sample size to determine its reliability for specific diagnoses. Results
in this small sample suggest that GAD-T may be a useful screening tool in addiction services, although
replication in a larger sample is warranted.
£ 2012 Elsevier Ireland Led. All rights reserved.
1. Introduction (Juestions remain about the differential classification of specific

diagnoses and subtypes: however recent advances in research and

Anxiety disorders are the most common among mental and
brain disorders (Wittchen et al, 2011), with international preva-
lence rates in the region of 2 4-18.2% (WHO World Mental Health
Survey Consortium, 2004). Commonly reported anxiety problems
include mixed anxiety and depressive disorder, generalised anxi-
ety disorder {GAD), panic disorder with and without agoraphobda,
social anxiety, specific phobias, post traumatic stress disorder
(PTSD) and obsessive compulsive disorder (OCD). These problems
can range from mild presentations to very severely disabling con-
ditions often associated with anxious apprehension, autonomic
hyperarousal, intense fear and avoidance of anxiety provoking
stimuli,

* Corresponding authar. Tel.: +44 0113 843 4408,
E-mail address: jaime delgadillo@nhs.net {]. Delgadillo)

0376-8716/$ - see front matter & 2012 Elsewier [reland L, All Tights reserved.
dini: 10,1016 j.drugalctep 2012.03.011
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clinical practice support the notion that there are key factors under-
lying many anxiety disorders. Transdiagnostic theoretical models of
anxiety emphasise the central role of negative affect (NA: a tendency
towards worry, self-criticism and negative self-view), sensitiv-
ity towards NA inducing stimuli, physiological hyperarousal and
emotional avoidance strategies (Morton and Philipp, 2008). NA
has also been found to play a role in the development and
maintenance of problematic alcohol and drug use (Sheal et al,
2005; Mason et al, 2009). The dysregulation of stress response
pathways has been well documented in alcoholism, and anxi-
ety sensitivity is known to be implicated in chronic addictions
(Kreek and Koob, 1998; Zvolensky and Leen-Feldner, 2005). Alcohol
dependent subjects tend to hawve higher stress and adrenal sen-
sitivity compared to healthy subjects, and it is likely that such
hypersensitivity and arousal may contribute to relapse and poor
treatment engagement (Sinha et al., 2011). Consistent with the “self
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medication’ theory (Khantzian, 1997), there is some evidence that
people with anxiety disorders often use substances to regulate
affect or avoid emotional arousal. and this ranges between 7.9%
(in social phobia cases) and 35.6% (in GAD; Bolton et al., 2006).
Altogether, these findings sugzest that there are some common
risk factors that maintain stress/anxiety states and substance use
disorders. Although there is ongoing debate about the temporal
sequencing and interactions between these disorders, large scale
epidemiological studies suggest that anxiety disorders most often
predate the onset of problematic substance use (Merikangas et al.,
1048),

Unsurprisingly, people with anxiety disorders are 2-3 times at
increased risk of comorbid substance misuse (Regier et al., 1990;
Swendsen et al., 1998), A UK based study, for example, estimated
that between 19% and 32% of patients in drug and alcohol treatment
services also met diagnostic criteria for a severe anxiety disorder;
however these problems often went undetected and only 2 minor-
ity of patients received treatment for concurrent mental disorders
{Weaver et al, 2003, Such deficiencies in detection and access
to targeted treatment are important, given that comorbid disor-
ders are associated with greater rates of functional impairment and
suicidality (Kessler et al,, 19947,

Clinical guidelines recommend the use of standardised case
finding measures to detect anxiety disorders and to monitor
treatment cutcomes (Mational Institute for Health and Clinical
Excellence, 2011a). However, such measures are likely to be less
accurate in substance users because intoxication and withdrawal
symptoms are often similar to those of certain anxiety disor-
ders (e.z., see alcohol withdrawal criteria in; American Psychiatric
Association, 20000, Previous diagnostic validation studies have
found that measures such as the Beck Anxiety Inventory (BAIL) and
the Brief Psychiatric Rating Scale for anxiety (BPRS-A) do not accu-
rately distinguish between respondents with or without anxiety
disorders in clinical samples with comorbid substance use (Lykke
et al., 2008), The development and validation of accurate anxi-
By SCreening measures in substance users therefore remains an
important area of research, This study aimed to test the validity
and reliability of the 7 item guestionnaire for generalised anxiety
disorder (GAD-7), and an ultra-brief version of the tool (GAD-2) in
a sample of outpatients in routine addictions treatment.

2 Method

21. Desigm

Brief case inding questionnaireresultswere compared to a goid-standard struc-
tured dizgnostic interview in 2 cross-sectional sampile of outpatients. A prospective
Tallow-up phase of 4-6 weeks enabled us to assess temporal stabikity, with refer-
ence to D5M-IV criteria for differential diagnosis {American Psychiatric Association,
20007, The study was conducted as part of the CCAS programme (Case-finding and
Comarbidity in Addiction SeTvices); 3 wider research project investigating comman
mental disorders in addictions treatment.

22 Comtext ond participants

The setting was a commumity drugs treatment service in Leeds, UK. The servica
DiTers access io medical care, structured care co-ordination and psychosocial inter-
ventions following naticnal treatment guidefines [ Department of Health, 2007). The
SETVICE engages approximately 640 patients per year, many of whom have mualti-
ple sacial, fnancial and health problems. Fatients commonly seek treatment for
herin, alcahol, crack and other substance dependence. Participants were recrsted
via sequential comtacts during a full calendar year, This ensared that patients at
various stages of traatment and with 2 range of needs had equal probability of par-
ticipating. The study excloded patients with severe mental fllness such as psychotic
dizorders identifled in clinical records.

23, Megsres
231, Gemeroiised muclefy disorder soale [CAD-7) GAD-7 is 2 questionnaire initizlly

develaped to diagnose generalised aniety disorder and to Measure the severity of
symptoms following DSM-IV criteria (Spitzer e2 al, 2006). This is a7 item measure
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in which each item is rated on a 0-3 scale relating to the frequency of anxiety symp-
toms over the Last two weeks [0="not at all" to 3= "nearly every day”). 5cores range
from 0o 21 with higher scoresindicating a greater severity of anxiety. Some sample
items are: “Feeling Nervows, anXious o7 an edge?™; “Not being able to stop or con-
Eral worrying?™. Scones of 5, 10, and 15 are taken to represent mild, moderate, and
SEVETE levels of anxiety. This measare can be self-admingsterad in bess than 5min,
Or admimdstered by an interviewer.

The original walidation study proposes that a cut-off score of 10 provides an
optimal trade-ofT between sensitivity (ESE) and specificity (B2X) far a diagnosis of
GAD. The mezsare’s relizbility, constrict validity, and factoril vakidity have been
establishied in the general population (LOwe et a1, 2008). The capacity of the GAD-
7 to detect other anxiety disorders including social phobia, past-traumatic stress
disorder and panic disorder has also been estzblished (Kroenke ef 21, 2007, 2010).
A cut-odT score of B o above has been recommended fo defect cases that reliably
meet criteria for any anxiety disorder. GAD-Z is an ultra-brief version of the Zbave
measure and has been recommended for use in primary care as a starting point in
the detection and assessmeant process for anxiety disorders using a cut-odf score of
3 or zbove [Natkonal Institute for Health and Clinical Excellence, NICE, 201 1a).

232 Revised clirdom! inderview schedule (05-R). CI5-R i5 2 goid standard structured
diagniostic interview that can be administered by suitably trained Lay interview-
eTs Wil the help of a computer interface (Lewis et al, 1992), This test generates
up o I diagnoses based an IC0-10 criteria (World Health Organization, 1992) for
non-peychotic aMective and anxety disorders including: generalised anxiety disor-
der, mixad anxiety and depressive disorder, depressive episode, phobias, absessive
compulsive disorder, and panic disorder. CIS-R also generates an overall severity
5COre based on the severity rating and frequency of mental health symptoms and
problems covered in the interview. A C15-R severity score of 12 or mare indicates a
chinically significant diagnosis and 2 score above 18 is indicative of 3 severe disarder
warranting trestment. C15-R has been wsed a5 a diagnostic measure in the natsnal
Peychiatric Morbidity Surveys conduocted in the UK (McManus et al, 2009 Melzer
et al, 1095), and also in addictions research (Gilchrist ef al, 2005).

213, Secomdary mensures. The Severity of Dependence Scale (DS )is abrief, 5-item
measure of compulsive sabstance use and it covers aspects of the respondent's con-
cern and degree of control over his or her consumption {Gossop et al, 1985). This
measure has been extensively validated in adult and adolescent samples (Martin
et al, 2006), with empirically derived diagnostic cut-ofT scores being reported for
dependence io aloohod, heroin, crack, cannabis and several ather illicit and prescrip-
tion drugs (Lawrinson ef al, 2007; Castilko ef al, 20010; Kaye and Darks, 2002; Swift
et al., 1958).

Drug and alcoinol use was 2ssessed using the Treatment Outcomes Prafile (TOF).
The TOP is 3 validated composite 20-iEm MEasure Covering four domains, sui-
stanice wse, injecting risk behaviaur, crime, health and social functianing (Marsden
et al., 2008). This questionnaire is routinely used as an oUtCOME MEJsLUre in drugs
treatment services in England as part of 2 drugs treatment manitoring system led
by the Mational Treatment Agency (NTA)

24 Frocedure

Fallowing approval from 2n independent research ethics committes, patients
were recriited using a standard study information leaflef. Consenting participants
were invited to self-Ccompiete brief questionnaires ina confdential inferview room,
and stail suppart was provided for people who could not do 5o unassisted, Poor
literacy was 2 problem far nearly 2 quarter of all participants, and therefore staff
s5iStance was an important facilitator to acceptable screening (see Delgadilloet al,
2012). Participants were then asked to partake in a diagnaostic interview [C15-K)
conducted by trained interviewers who were blind to self-completed question-
naire results wntil the end of the diagnostic interview. This was followed by an
opportunity to discuss the test results and any necessary assistance or treatment.
Participants wene also invited to participate ina retest appointment 4-G weekslater.
Supermarket vouchers valued at £10 were affered at both baseline and follow-up
appointments to incentivise participation in the stody.

25 Dotranalyss

‘W evaluated the diagnostic acooracy af GAD-T and GAD-2 with comparison to
ICD-10 psychiatric diagnases assessed wsing C15-R 252 goid standard. GAD-2 results
wene extracted from responses to the GAD-7 questionnaire. Briel questionnaires
were evzluated as case finding todls for any andiety disorder and alse specifically
for generalised anxiety disorder (GAD). Receiwer Operating Characteristic (ROC)
curves were used to assess the owerall performance of tests with reference to the
Area Under the Carve [AUC) statistic. We calculated 2 minimum sample of 50 cases
and 43 controls to reliably conduct ROC curve analyses, according to the sampling
method propased by Flahault ef al. (2005). This was based onan expected sensitivity
waloe of 0.80 informed by the original validation of GAD-7 &5 a screening tool for
any anxiety disorder [Kroenke et a1, 2007), a minimal acceptable lower confidence
limit of .50, 2nd an expactad prevalence rate of approximately 58X based on the
fgures reported by Strathdee et al. (2002) in UK substance wuse Services. Sensitiv-
ity, specificity, predictive power and likelinood ratios were computed as indicators
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Fig. 1. ROC curves: brief case Anging toals for any anxiety disarder.

of diagnostic validity for the optimal cofpoints identifled using the ROC method.
Valigity was farther examined by coarelating the mezsures against the gold stan-
dard CI5-R measare (conwergent vakidity) and the SDS which theoretically measures
2 distinct construct (discriminant validity'). The reliability of these measures was
evaluatad using Cronbach's alpha to test internal consistency. Intra-class correla-
tions were used to 2ssess temporal stability between test and refest amer 4 weeks.
Finally, ¥ouden's index was calmlzted as a single summary measure of overall test
30CURACY; Where an upper index of | represents a perfect test, and a kawer index af
-1 represents a fawed test |HiggerstalT, 2000).

3. Results

We invited 162 patients to partake in the study. A total of 103
participated, 60 of whom also completed retests after 4 weeks. Only
3 patients expressly declined participation and a further 56 (35%)
failed to attend their planned appointments, This was higher than
the 28% attrition rate reported in outcomes research in compara-
ble mainstream addiction services in the UK (Gossop et al,, 2000),
Maost participants were unemployed (n- 86, 34% of total), males
{n=79, 77%) and of white British background (n=-96, 93%) with a
mean age of 35 (50 =7.09; range= 23-54), Only 5 (5%) respondents
were currently in training or education. The most frequently used
substances were alcohol, heroin. cannabis and crack, with 63 (61%)
respondents reporting polysubstance use and only 9 (9%) report-
ing abstinence in the last month. More detailed demographic and
clinical characteristics of the participating sample are reported in
Delzadillo et al, (2011),

Sixty seven participants (65% of sample ) met diagnostic criteria
for an anxiety disorder according to CIS-R test results, The most
commonly diagnosed anxiety disorders were GAD (n=131, 30%),
mixed anxiety and depressive disorder (n=- 27, 26%), panic disorder
{n=7,7%) and social phobia (n-7, 7%). Comorbidity was commaon
in this patient population; with 40 participants (39% ) meeting diag-
nostic criteria for major depression and a secondary severe anxiety
disorder (this proportion excludes mixed anxiety and depressive
disorder),

Receiver operating characteristic (ROC) curves displayed in
Fig. 1 summarise the diagnostic accuracy of GAD-7 and GAD-2 as
screening tools for any anxiety disorder. Fig. 2 presents compar-
ative ROC curves for the specific detection of generalised anxiety
disorder, ROC curves represent the trade-off between sensitivity
and specificity across the full range of values for each measure;
where figures curving closest to the upper left corner are indica-
tive of good diagnostic accuracy. A visual inspection of Figs. 1 and 2
reveals that both measures performed better as broad case find-
ing tools for anxiety disorders rather than specifically for GAD. This
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Fig. 2. ROC curves: brief case ANding tonis for generalised anxiety disorder.

was further confirmed by the comparatively higher area under the
curve (AUC) values displayed in Table 1.

Table 1 describes the operating characteristics of case finding
tools at different cut-off scores, A limited range of alternative cut-
points is presented for simplicity, illustrating the relative trade-off
between sensitivity and specificity. We selected optimal cut-off
scores which maximised specificity whilst maintaining a minimum
sensitivity standard of 75% We then calculated detailed psychome-
tric properties based on optimal cutpoints displayed in Table 2.

GAD-7 as a case finding tool for anxiety disorders had a sig-
nificant AUC value of 88 {.81-95) and the best trade-off between
sensitivity (B0%) and specificity (B6%) at a cutpoint of 9 points and
above, GAD-2 had an AUC value of 86(.79-.93)and was highly sen-
sitive (94%), but its specificity was considerably lower (53%) at an
optimal cutpoint of 2 and above, These results indicate that both
measures are clinically wseful based on conventional guidelines
suggesting that AUC values =70 and <.90 have moderately good

Table 1
ATea Under the CUrve, sensitivity and spacincity at different cut-pi scores.
ALIC (555 C1) Cot-off  Semsitvity  Specificity

Any ardery disordar:

GAD-7 BB [ B14-.040)
=7 0331 0694
=8 0818 0531
=8 0301 0861

=10 07 0817

GAD-2  E58(785-331)
=2 0938 0526
=3 0667 0817
=4 0576 0817
=5 0271 1.000

Cenerniised mIEiety disoroer (GAD)

GAD-7 730(.631-.528)
=7 071 0451
=8 071 0515
=3 0838 0548

=10 0710 .53

GAD-2  J51(G57-B46)
=2 1000 0324
=3 0742 0662
=4 0513 0,600
=5 0321 0387

* Includes: GAD, mixed anxiety and depressive disorder, panic disorder, agora-
phobia, social phatia, sperific phobias, ohsessive compulsive disorger.
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Tahle 2
Psychometric properties of anxiety disordeT screening toals at the optimal cut-off scores.
Cronbach’s m I0C Cut-off Sensitivity Specificity Y -V +LR -LR Youden's index
Amy anxiety disarder?
GAD-7 0o14 0854 =0 id:ie] O.BE1 no1d 0685 5.636 024 OS2
GAD-2 DE2D AN =2 05839 0528 D7ES 0826 1.089 o115 DA
Gemaralisad anaety disonder
GAD-7 0914 R =8 0E39 0.549 D448 0885 1.E8Y 0290 0334
GAD-2 DEXD AN =3 0742 0662 DL4BS 0855 2195 0350 0404

ICC, intra-class correlation; PV, predictive value; LR, Ekelihood ratio.

* Includes: GAD, mixed anxiety and depressive disorder, panic disorder, agaraphobia, social phobia, specific phobias, obsessive compalsive disarder.

accuracy and AUC values =90 are highly accurate (Swets, 1988;
Greiner et al,, 2001). GAD-7 was accurate in 91% of cases with a
positive screen and 69% of cases that did not screen positive, The
corresponding positive and negative predictive values for GAD-2
were 78% and 83% respectively, Although GAD-7 was most accu-
rate overall, it was more accurate in confirming cases (+PV=0.91]
whilst the CAD-2 measure was more accurate in confirming non-
cases (—PV =0.81). Positive and negative likelihood ratios (LR) are
alsodisplayed in Table 2. These indicated that patients with an anx-
iety disorder were 5.7 times more likely than patients without an
anxiety disorder to have a GAD-7 score of O or greater. Anegative LR
of 024 indicated that patients with an anxiety disorder were only
one-fourth as likely as a person without an anxiety disorder to have
3 GAD-7 score less than 9, Table 1 additionally presents compara-
tive psychometric properties for GAD-7 and GAD-2 as case finding
tools for generalised anxiety disorder,

GAD-7 had robust internal consistency indicated by a Cron-
bach's alpha value (@ =.91) above the conventional threshold of
70 (Nunnally, 1970). Temporal stability of anxiety symptoms
measured by GAD-7 was highly consistent when correlating base-
line and retests after 4-6 weeks (ICC=.85), taking a conventional
threshold of =80 to indicate substantial agreement between mea-
sures (Shrout, 1998). The shorter version of the scale displayed a
Cronbach’s alpha value of 82 and comparable temporal stability
(ICC=.81). There was a significant correlation between GAD-7 and
CIS-Rir=76, p=.001}, indicating strong convergent validity. GAD-
7 was also significantly correlated to SD5 (r=_39, p< 001), although
the coefficient value suggests a weak association, indicative of good
discriminant validity, The same pattern was observed for GAD-2
when correlated to CIS-R {r= 73, p< 001} and 505 (r= 25,p= 011

4. Discussion
4.1. Main findings

The present results support the use of GAD-7 as a measure
with adequate internal consistency and diagnostic accuracy for the
detection of anxiety disorders. Our correlational analyses also indi-
cate that the GAD-7 has strong criterion validity and acceptable
discriminant validity, The ultra-brief version had generally com-
parable performance indicators, although its specificity tended to
be lower than that of the 7 item measure. Nevertheless, the post-
test probability of anxiety disorder was above 78% for a positive
screen on either measure, suggesting that both are clinically use-
ful, Anxiety symptoms were temporally stable, as demonstrated by
the moderate agreement between baseline and follow-up measure-
ments after a period of 4 weeks. This follow-up period of at least a
manth chservation of symptoms is concordant with guidelines for
differential diagnosis (APA, 2000).

The performance of the full and abridged measures was less
impressive when screening for generalised anxiety disorder. The
very high prevalence of other comorbid anxiety disorders in this
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population had an impact on the measure's specificity or ability to
adequately discriminate respondents who did not meet criteria for
GAD, The 2 core items of the measure tended to be relevant to a
range of anxiety presentations and therefore GAD-2 was less suit-
able for use as a specific case finding tool for GAD in this population.
However, it is acknowledzed that this study sample was underpow-
ered to robustly evaluate the diagnostic accuracy of brief screening
tools for GAD or other specific diagnoses, so these results require
further validation in a larger sample.

4.2 Limitations

Our recruitment method imvolved the use of incentives and
opportunistic recruitment in an outpatient clinic, This recruitment
method may have possibly excluded some patients with more
complex needs; for example those who require home visits and
assertive engagement outside of clinic, Nevertheless, demograph-
ics, clinical factors and drug use patterns in this sample were
generally comparable to trends reported in UK drug treatment
outcomes research (Gossop et al., 1997 ). We argue that our recruit-
ment strategy enabled the inclusion of a representative sample
of patients in mainstream UK community drugs treatment, which
adds weight to the generalisability of our results,

An important limitation was the relatively small sample size in
this study. Although the recruited sample was adequate to evaluate
the diagnostic accuracy of brief case finding tools for any anxiety
disorder, the sample was far too small to reliably conduct psy-
chometric testing for specific anxiety disorders which had smaller
prevalence rates. Therefore the brief measures' performance with
regards to generalized anxiety disorder should be taken as a prelim-
inary result which warrants further validation in a larger sample,

Unlike some diagnostic interviews such as PRISM (Hasin et al.,
1998), CI5-B does not probe for the temporal sequencing of sub-
stance use and other axis | disorders, or the pervasiveness of
psychological symptoms in periods of abstinence from alcohol or
drugs. Such methods are often advocated to detect drug induced
mental disorders {Schuckit et al., 1997; Schuckit, 2006). Whilst we
acknowledge this limitation, previous research using the PRISM
interview demonstrated that drug-induced anxiety and affective
disorders are fairly uncommon compared to induced psychotic
symptoms{Torrens et al,, 2011}, We therefore argue that the poten-
tial false positive rate that may be related to our choice of diagnostic
interview is at worst madest, and at best compensated for by our
efforts to evaluate re-test reliability after a 4 week period.

4.3, (Hnical and research implications

Clinical guidelines for the detection and treatment of anxi-
ety disorders such as GAD and panic disorder alert practitioners
to the common occurrence of comorbid substance misuse (NICE.
2011b, pp. 26-27). However, the accurate identification of clini-
cally significant anxiety disorders in the presence of dependent
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substance use is an important problem. The acute symptoms
of intoxication or withdrawal often mimic those of anxiety
disorders, but can be of a transient nature and subside after the
discontinuation of alcohol or drug use (Schuckit, 2006). Stress asso-
ciated with the acute phase of a substance use disorder and access
to treatment can also account for elevated anxiety and depres-
sive symptoms { Elbogen et al., 2005). This quandary is accentuated
by a general dearth of skills in the detection of diagnosable men-
tal health problems in mainstream addictions treatment services
{Weaver et al, 2003),

The use of valid and reliable case finding measures for anxiety
disorders is therefore a potentially useful clinical strategy within
a context of high prevalence and disability. Previous studies have
set out to validate anxiety measures in clinical samples with sub-
stance use, McPherson and Martin (201 1) reviewed studies on the
Hospital Anxiety and Depression Scale (HADS) and concluded that it
had a suitable factor structure, adeguate internal consistency and
re-test reliability. However, this review did not find any specific
primary studies that had investigated the psychometric properties
of HADS in homogeneous samples of alcohol users. As described
in the introduction, other anxiety measures evaluated in patients
with comorbid substance use disorders did not reliably detect anx-
iety disorders (Lykke et al., 2008). Our study expands the evidence
base for the validity and reliability of anxiety measures in rou-
tine addictions treatment, GAD-7 has several advantages such as
the brevity of the scale, its flexible use as a self-completed or
clinician-administered questionnaire, and the acceptable reliabil-
ity of its core 2 items (GAD-2 ). Furthermore, GAD-7 is increasingly
becoming a widely used measure in primary care given its brevity,
the availability of translated versions in several languages and its
availahility in the public domain which makes it more appealing
compared to other proprietary measures. For example it is used in
routine psychological therapy services working under the national
[APT (Improving Access to Psychological Therapies ) programme in
England as a routine screening tool and outcome measure (MNational
[APT Programme Team, 2011 ).

Implementation and use of routine screening strategies, how-
ever, should not solely rely on evidence of diagnostic accuracy.
There is still limited evidence of improved outcomes of treatment
take-up following screening (Gilbody et al. 2001; Gilchrist and
Cunn, 2007). Robust clinical trial data is required to confidently
advocate the routine implementation of screening strategies in tan-
dem with evidence based treatments for comorbid depression and
anxiety in addictions treatment, Emerging literature in the field
demonstrate that anxiety disorders can be effectively treated in
primary care (Rollman et al., 2005; Roy-Byrne et al., 2010). Such
systems-based interventions coupled with screening should also
be tested in patients with substance disorders,

Future validation studies in larger samples using interviews
such as PRISM would strengthen the evidence base for the reli-
ability and wtility of anxiety case finding tools; particularly with
more hard-to-engage groups such as those affected by homeless-
ness, those in criminal justice services and harm reduction services.
In addition, the validation of self-completed measures for specific
anxiety disorders in addictions treatment may help to increase the
precision of case finding strategies in this population with multi-
ple comorbidities, Given the challenges of conducting research and
recruiting participants in this patient population, further multi-site
studies are encouraged to maximise sample size and generalisabil-
ity of results.

In conclusion, the present study results support the use of GAD-
7 as a case finding measure for anxiety disorders in routine drugs
treatment services, Its brevity and ease of use makes it a potentially
helpful tool to identify those patients with comorbid disorders who
may benefit from integrated treatment for substance misuse and
anxiety problems.
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