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Abstract

Background: People with hearing loss, particularly those who lose their hearing in adulthood, are at an increased risk of social
isolation, mental health difficulties, unemployment, loss of independence, risk of accidents, and impaired quality of life. In the
United Kingdom, a single third-sector organization provides hearing dogs, a specific type of assistance dog trained to provide
sound support to people with hearing loss. These dogs may also deliver numerous psychosocial benefits to recipients. This has
not previously been fully investigated.

Objective: The study aims to evaluate the impact of a hearing dog partnership on the lives of individuals with severe or profound
hearing loss.

Methods: A 2-arm, randomized controlled trial will be conducted within the United Kingdom with 162 hearing dog applicants,
aged 18 years and older. Participants will be randomized 1:1 using a matched-pairs design to receive a hearing dog sooner than
usual (intervention arm: arm B) or to receive a hearing dog within the usual timeframe (comparator arm: arm A). In the effectiveness
analysis, the primary outcome is a comparison of mental well-being 6 months after participants in arm B have received a hearing
dog (arm A have not yet received a hearing dog), measured using the Short Warwick Edinburgh Mental Well-Being Scale.
Secondary outcome measures include the Patient Health Questionnaire-9, Generalized Anxiety Disorder-7, and Work and Social
Adjustments Scale. An economic evaluation will assess the cost-effectiveness, including health-related quality-adjusted life years
using the EuroQol 5 Dimensions and social care-related quality-adjusted life years. Participants will be followed up for up to 2
years. A nested qualitative study will investigate the impacts of having a hearing dog and how these impacts occur.

Results: The study is funded by the National Institute for Health Research’s School for Social Care Research. Recruitment
commenced in March 2017 and is now complete. A total of 165 participants were randomized. Data collection will continue until
January 2020. Results will be published in peer-reviewed journals and at conferences. A summary of the findings will be made
available to participants. Ethical approval was received from the University of York’s Department of Social Policy and Social
Work Research Ethics Committee (reference SPSW/S/17/1).

Conclusions: The findings from this study will provide, for the first time, strong and reliable evidence on the impact of having
a hearing dog on people’s lives in terms of their quality of life, well-being, and mental health.

Trial Registration: International Standard Randomised Controlled Trial Number Registry ISRCTN36452009;
http://www.isrctn.com/ISRCTN36452009

International Registered Report Identifier IRRID): DERR1-10.2196/15452
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Introduction

Background and Rationale

Around 5% of the world’s population currently experience
disabling hearing loss, and this is estimated to nearly double by
2050 [1]. In the United Kingdom (UK), 1 in 6 adults are affected
by hearing loss, and about 1% of the adult population is severely
or profoundly deaf. For this latter population, hearing aids offer
little benefit [2]. Adults with hearing loss, particularly those
who acquired hearing loss in adulthood, are at a risk of adverse
outcomes, including social isolation, emotional distress, mental
health difficulties, unemployment, dependence, increased risk
of accidents, and impaired quality of life [3-10]. Hearing loss
is also associated with cognitive decline and an increased risk
of dementia [11,12]. People experiencing hearing loss would
like access to services, equipment, and assistive techniques that
support mental well-being [13], activities of daily living, and
the best quality of life [4]. In cases where people are unable to
benefit from hearing aids [2], the focus shifts to adaptation of
hearing loss and the prevention (or minimization) of adverse
outcomes. A hearing dog is one of the support options available
[14].

About Hearing Dogs

In the United Kingdom, just one organization, Hearing Dogs
for Deaf People [15] trains and provides hearing dogs to UK
accredited assistance dog standards [16]. A hearing dog’s
specialist training means that it can alert a deaf person to a range
of everyday sounds (eg, cooker timers and alarm clocks), some
of which support communication with others (eg, telephone
calls, doorbells, and their name being called) and personal safety
(eg, smoke alarms and baby cry monitors). A hearing dog lives
with its deaf recipient and, in contrast to a pet dog, is legally
permitted (under the Equality Act 2010) to accompany the
recipient into service settings (eg, shops, pubs, and aircraft).

Once an application to Hearing Dogs for Deaf People is
accepted, a client advisor liaises with the applicant over 3 to 6
months to create a detailed understanding and written profile
of their lifestyle and hearing dog-relevant needs. This profile
is then released to the hearing dog training staff who liaise with
the client advisor to identify matches between an applicant and
the pool of hearing dogs coming toward the end of their training
(aged approximately 18 months old). It can take between 1 and
3 years for a hearing dog to be provided to an applicant
depending on the complexity of their needs. During the period
of introducing the hearing dog to the recipient and the dog
settling in their home, a series of strategies ensure the hearing
dog attaches exclusively to the recipient. Apart from when the
recipient is exercising the dog, the hearing dog wears a
distinctive hearing dog jacket when taken outside the home.
Hearing Dogs for Deaf People refers to the arrangement of a
hearing dog and recipient as a hearing dog partnership. Each
recipient is allocated a partnership instructor for ongoing
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partnership support in their local community. Initially,
partnership instructors visit regularly to offer bespoke advice
and support, tapering to a minimum annual visit once the
partnership is established, although recipients can still contact
them for support at any time and attend community activities,
events, and workshops. Routine visits ensure the recipient is
maintaining the dog’s welfare, standard of general behavior,
and sound work skills training, thus providing an opportunity
for the recipient to request advice and support on these issues
or other areas of concern. A hearing dog partnership can last
up to 10 years, after which the dog is retired.

Hearing Dogs for Deaf People report that the cost of training a
dog and creating and supporting a partnership throughout the
dog’s working life is around UK £40,000 (US $52,000) [17].

Although Hearing Dogs for Deaf People retain ownership of
their hearing dogs and cover the costs described above,
recipients are responsible for covering day-to-day costs such as
food, routine veterinary care, and insurance.

Existing Evidence

A literature review of evaluations of assistance dogs was
conducted to make the case for this research (internal report by
Baxter and Beresford [18]). This review identified three studies
that had evaluated hearing dog partnerships [19-21] and a further
two with mixed samples of individuals with a hearing or
mobility impairment [22,23]. These studies indicated that there
could be psychological, social, and health benefits of an
assistance dog, but the study designs were weak, eg, before and
after studies and nonrandomized comparative studies, often
with small samples. Only two studies, both mixed samples of
individuals with a hearing or mobility impairment, considered
the cost implications of a hearing dog. All studies apart from
one [19] were conducted in the United States and Canada, where
the findings may not be directly transferable to the UK setting.
Since the publication of this review, two further studies looking
at the impact of hearing dogs on quality of life have been
published [24,25]. One of them was a UK study employing a
nonrandomized design to compare outcomes for recipients of
hearing dogs and mobility dogs to those waiting to receive one
[24]. Some improvements in quality of life were reported, but
the study had a poor response rate, and the representativeness
of the surveyed sample with respect to the population of hearing
dog applicants was unclear. The other was a longitudinal study
conducted in Sweden of outcomes for 55 dog owners before
and after their companion dog was trained to perform as an
assistance dog [25]. The majority of these dogs were trained to
become mobility (n=30) or diabetes assistance dogs (n=20),
with only 3 of them being trained to become hearing dogs.
Improvements in quality of life, well-being, and levels of
physical activity were reported, but there was no comparator

group.
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Design

The study will comprise a single-center, superiority randomized
controlled trial (RCT) with nested economic and qualitative
evaluations. In developing the protocol, the research team
worked closely with Hearing Dogs for Deaf People to ensure
the design fits with standard processes for creating hearing dog
partnerships, the highly variable time it takes to match an
applicant with a dog, and Hearing Dogs for Deaf People’s
commitment to create a partnership within 3 years of application.

Objectives

The overall aim of the study is to evaluate the impact of a
hearing dog partnership on the lives of individuals with severe
or profound hearing loss.

The study objectives are as follows:

« To determine the impact of a hearing dog partnership on
mental well-being, as measured by the Short
Warwick-Edinburgh Mental Well-Being Scale
(SWEMWBS) [26], 6 months post receipt of a hearing dog,
compared with applicants who have not yet received their
hearing dog.

« To determine the impact of a hearing dog partnership on
secondary outcomes of impairment in functioning, anxiety,
depression, and health-related and social care-related
quality of life 6 months postreceipt of a hearing dog.

» To conduct a nested economic evaluation to investigate the
cost-effectiveness of hearing dogs.

+ To conduct a nested longitudinal qualitative study to
describe the impacts of a hearing dog on recipients’ lives,
and the mechanisms by which these impacts occur.

«  To gather initial data on the long-term outcomes of having
a hearing dog.

Methods

Study Setting

The setting is Hearing Dogs for Deaf People, the only
organization accredited to provide hearing dogs to UK residents.
Research participants are first-time applicants for a hearing dog
who may reside anywhere in the United Kingdom.

Inclusion Criterion

The inclusion criterion is first-time applicants for a hearing dog,
aged 18 years and older.

Exclusion Criteria

The exclusion criteria include the following:

« Individuals aged 17 years or younger.

» Individuals requiring a dog who can provide sound and
vision support.

« Individuals who are replacing a retiring hearing dog.

« Individuals with a learning disability (indicated by the use
of a proxy during the application process).

« Individuals still awaiting a hearing dog but whose
application is at a stage past the point where randomization
could take place. These applicants will have the opportunity
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to complete the research materials and form a part of an
exploratory longitudinal cohort study.

Intervention

The intervention includes the receipt of a hearing dog
specifically matched and trained to support the needs of the
applicant. The comparator includes not having a hearing dog.
Practices regarding cessation of a hearing dog partnership should
align with the standard Hearing Dogs for Deaf People protocols.
Outside of the intervention, participants should receive care as
usual.

Recruitment

Recruitment to the trial took place between March 2017 and
March 2018. Hearing Dogs for Deaf People will screen all
applications during this period. Typically, the charity receives
over 200 applications annually. For those fulfilling the study
eligibility criteria, Hearing Dogs for Deaf People will post a
study recruitment pack (including a participant information
sheet, consent form, contact preferences form, study
questionnaire, and reply-paid envelope). Applicants wishing to
participate can choose to complete the study materials on paper
or on the Web in either English or British Sign Language (BSL)
via Qualtrics, a Web-based survey platform. These will be
returned directly to the research team. In the case of
nonresponse, Hearing Dogs for Deaf People will send up to two
reminders (text message and email or post). Where possible,
reasons for decline will be obtained. Applicants not recruited
to the study will follow standard Hearing Dogs for Deaf People
procedures and timelines.

Randomization

Randomization will be conducted centrally by the York Trials
Unit (YTU), using an allocation schedule generated in Stata
v15. During their hearing dog assessment, study participants
will be categorized by a senior practitioner within Hearing Dogs
for Deaf People, with regard to their presenting needs, as
follows:

«  None: no remarkable or particular needs.

«  Personal: predominantly personal needs, this might include
particular health concerns or mobility.

«  Environmental: predominantly environmental needs, this
might include an inner city location or the presence of cats
in the home.

«  Both: significant personal and environmental needs.

When the profile of 2 individuals with the same categorization
of need is completed, they will form a pair and be randomized
together, one to each group using block randomization with a
block size of 2:

* Arm A: matching with a hearing dog occurs within usual
timelines or

«  Arm B: matching accelerated, receive a hearing dog at least
six months earlier than those in arm A.

The allocation sequence will be generated by the trial statistician
(CF) who has no involvement in the recruitment of participants.
As pairwise randomization is being employed, ie, the
randomization of 2 participants at a time, allocation is concealed.
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Participants will be blinded to their group allocation. Study
team members who are actively involved in the administration
of the trial will not be blinded.

Follow-Up Data Collection

Follow-up questionnaires will be administered by the research
team via post or email according to participants’ preferences.
Postal, email, and text reminders and an incentive (£20 per data
collection time point) will support retention to the study.

Figure 1 presents the flow of study participants through the trial.
T1 (6 months after the arm B participant has received their

Stuttard et al

hearing dog) is the primary outcome time point. Arm B
participants will also be followed up at 12 (T2), 18 (T3), and
24 (T4) months post receipt of a hearing dog. Arm A participants
will only be followed up at T2 if they have not yet received
their dog. Participants who withdraw their application or return
their dog will continue to be contacted according to this
schedule. In the case of arm B participants withdrawing, a
dummy date of partnership will be created. Given the
personalized nature of the intervention, some arm A participants
may receive their dog before their arm B partner.

Figure 1. Flow of trial participants through partnerships between deaf people and hearing dogs.
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Outcome Measures

The selection of outcome measures was informed by the existing
literature and in consultation with Hearing Dogs for Deaf People
and hearing dog recipients. All standardized measures are
available in BSL, and these versions have satisfactory
psychometric properties [27-29].

Primary Outcome for the Effectiveness Analysis

The SWEMWRBS [26] comprises seven positively worded items
related to psychological functioning with five response
categories (none of the time to all of the time). Respondents
indicate the response that best describes their experience over
the last 2 weeks.

Primary Outcome for the Cost-Effectiveness Analysis

The EuroQol 5 Dimensions (EQ-5D-5L) is a measure of
health-related quality of life capturing five domains: mobility,
self-care, usual activities, pain/discomfort, and
anxiety/depression [30]. Each domain is captured on a 5-point
scale, with respondents reporting how they feel roday.

Secondary Outcomes

The Work and Social Adjustments Scale (WSAS) measures
impairment in functioning and comprises five items, one related
to work and the remainder to social functioning [31].
Respondents rate their impairment on a 9-point scale (not at all
to very severely).

Two measures of mental health will be used: the Patient Health
Questionnaire (PHQ-9) and the Generalized Anxiety Disorder
Assessment (GAD-7) [32,33]. Respondents rate how often they
have experienced numerous mental health problems over the
previous 2 weeks. Each item provides a 4-point response scale
(not at all to nearly every day). Clinical cutoffs for BSL versions
have been established [34].

Descriptive outcomes include the status of the hearing dog
partnership (intact vs ceased); use of statutory, third sector, and
private health and social care services in the past 4 weeks; and
employment status.

The Hearing Dog Questionnaire [19] will be used to capture
reports of problems associated with hearing impairment that a
hearing dog is meant to alleviate: awareness of sounds (eg,
smoke alarm and doorbell), concerns about security (in and
outside the home), dependency on others, and being
misunderstood when out in public. It comprises 11 items, and
a 5-point scale captures the frequency at which these difficulties
are experienced.

Study participants who receive a hearing dog during the trial
will also be asked about the benefits and challenges of their
hearing dog partnership using fixed response (eg, “How
challenging did you find adjusting to having a hearing dog?”
with four response options from not at all challenging to very
challenging) and free-text response formats (eg, Please tell us
briefly how your life has improved since having a hearing dog).

Data Management

Data will be entered into SPSS 23 by someone who is
independent of the data analysis. A random sample of 10% will
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be double entered to assess data quality. An error rate exceeding
5% will require investigation including an examination of the
type of errors, eg, random vs systematic and potentially a double
entry of the whole data set. Missing data from a scale will be
managed using guidance from scale developers. For the
SWEMWRBS and WSAS, up to one missing item and, for GAD-7
and PHQ-9, up to two missing items will be replaced with the
scale mean.

Statistical Methods
Sample Size

There are limited published data on which to base a sample size
for this trial. Therefore, we have taken a pragmatic approach
and calculated a sample size that should be achievable within
the study timescale. We will aim to approach at least 200
applicants, of which we expect approximately 180 to be eligible
and of which 90.0% (162/180) will opt to join the study.
Allowing for 20% attrition at T1, this will result in a trial sample
at T1 of 128. This pragmatic sample size will provide 80%
power at 5% significance to detect an effect size of 0.5 of a
standard deviation on our primary outcome measure, the
SWEMWRBS. This is a moderate-to-large effect size.

Effectiveness Analysis

Trial analyses on the effectiveness of hearing dogs will be
conducted on an intention-to-treat basis, including all
participants in the arm to which they were randomized. Analyses
will be conducted in SPSS 23 or later, using 2-sided statistical
tests at the 5% significance level. The flow of participants
through each stage of the trial will be presented in a
Consolidated Standards of Reporting Trials diagram. The
primary analysis will estimate the difference in the SWEMWBS
scores at T1 between arms A and B using linear regression,
adjusting for the baseline measure and the individual’s
presenting needs (identified before randomization). The
difference between arms in the SWEMWBS score at T1 and
corresponding 95% CI will be presented. Model assumptions
will be checked, and if they are in doubt, data transformations,
alternative distributions, or nonparametric alternatives will be
considered. The secondary outcomes (WSAS, PHQ-9, and
GAD-7) will be analyzed in the same way.

Sensitivity analyses will investigate the robustness of the
findings given any nonadherence to the protocol. Application
withdrawals, placement cessations, and adverse events will be
summarized for each group.

An exploratory analysis of outcomes at T2 will analyze the data
using the same model as for the T1 with the caveat that there
will be systematic missing data as T2 data are not collected
from arm A participants who have received a hearing dog by
this point. Further exploratory analyses will examine the
longer-term outcomes collected for study participants where
data collection at 18 (T3) and 24 (T4) months post receipt of a
hearing dog is achieved. For these analyses, time will be added
as a variable to the regression model.

To date, the properties of the Hearing Dog Questionnaire have
not been tested to determine whether the items perform as a
scale. We will use classical test theory [35] to determine whether
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it is appropriate to calculate a total or subscale scores. If this is
not possible, we will present responses to the individual items.

The Statistical Analytical Plan will be uploaded to the trial
registry.

Economic Evaluation

An economic evaluation will be conducted to determine whether
hearing dogs are value for money. It will be undertaken from
multiple perspectives to inform value for money considerations
for different potential decision makers. Perspectives will include
(1) a voluntary sector perspective (including costs to Hearing
Dogs for Deaf People and of volunteers); (2) a social care
perspective (considering that costs of hearing dogs could fall
on social care budgets); (3) a health care perspective
(considering the costs of hearing dogs could fall on health care
budgets); (4) a public sector perspective (considering impact
on both social and health care budgets); and (5) a broader
perspective considering costs to the voluntary sector, social
care, health care, and costs incurred by the recipients of hearing
dogs. The choice of outcome will be perspective dependent,
choosing the most relevant outcome(s) for each decision maker,
with social care quality-adjusted life years (SC-QALYs) and
health quality-adjusted life years (H-QALYs) being key
outcomes to consider. To determine cost-effectiveness,
incremental costs and units of effect will be compared with
relevant cost-effectiveness thresholds [36-38] using incremental
cost-effective ratio decision rules and net benefit decision rules
where appropriate [39].

Data on costs and resource use will be collected from Hearing
Dogs for Deaf People (via structured interview and documentary
analysis) and study participants at each data collection point
(using a previously developed service and resource use
questionnaire that will be updated specifically for this project).
Costs will be calculated by applying unit costs to resource use.
National unit costs (eg, the Personal Social Service Research
Unit’s unit costs of health and social care) [40] will be used,
where available, to aid the generalizability of findings. The cost
of the service will be calculated and reported as an average cost
of a hearing dog user.

For outcomes, data on health-related quality of life will be
collected using the EQ-5D-5L questionnaire at multiple time
points. SC- and H-QALY's will be estimated using these data.
H-QALYs will be calculated using the EQ-5D-5L score [41]
and the area under the curve (AUC) method [39]. The
SC-QALYs will be derived by converting the EQ-5D-5L’s
answers into EQ-5D-3L’s [42], as per the current
recommendation by the National Institute for Health and Care
Excellence [43], and then by applying the exchange rate
proposed by Stevens et al [44] to obtain A Severity
Characterization of Trauma (ASCOT) score to be used for the
AUC method.

A regression analysis will be undertaken to account for any
baseline differences in study participants between the trial arms
using appropriate techniques to account for non-normality of
outcomes and costs data [45]. Decision uncertainty will be
addressed using probabilistic sensitivity analysis, and
deterministic sensitivity analysis will be used to examine the
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impact on results of varying relevant parameters and
assumptions.

Nested Qualitative Study

The qualitative study seeks to understand the active ingredients
of a hearing dog partnership, outcomes of partnerships (positive
and negative, expected and unanticipated), the processes by
which changes in outcomes (or not) are perceived to occur, and
views on the process by which partnerships are created and
supported.

It will include a longitudinal study of 15 study participants who
have received their hearing dog. This number provides pragmatic
balance, allowing both for (1) recruitment to cover the range of
variables in the purposive sampling frame (see below) and (2)
the capacity and resource demands of the longitudinal approach.
A purposive sampling frame will be used (based on, eg, age,
gender, age at onset of hearing impairment, presenting health
and social needs, family composition, and previous experience
of a dog as a pet) to ensure a range of factors and circumstances
are represented. Face-to-face interviews will take place
approximately 4 and 10 months post receipt of a hearing dog.
Participants will be able to participate in English or BSL.
Depending on the language used, we will seek permission to
audio or video record the interview. For interviews conducted
in BSL, a detailed summary of the interview will be produced
by the interviewer, an approach we have used successfully in
the past [46]. Interviews will explore experiences of the
introduction of the hearing dog into the household, perceived
impacts on self and wider family, views on factors that have
supported or hindered the development of the partnership and
its potential impact, and views and experiences of the application
and matching process. During their second interview, recipients
with a resident partner will be asked for permission to approach
them regarding participation in a study interview. Thus, up to
15 partners (permanently living in the same household) will be
recruited. Telephone or face-to-face interviews will be used to
explore experiences of the introduction of the hearing dog into
the household, perceived impacts (positive and negative) on
self and hearing dog recipients and on the wider family, views
on factors that have supported or hindered the development of
the partnership and its potential impact, and experiences of the
application and matching process.

A cross-sectional qualitative study will explore the views and
experiences of Hearing Dogs for Deaf People staff regarding
factors that hinder or facilitate positive outcomes of the hearing
dog partnership. Focus groups (n=7; 5-10 participants per group)
will be used to gather views and experiences of the three groups
of staff most involved with hearing dog applicants and
recipients: Client advisors (who support an applicant through
to their match with a hearing dog, n=1 focus group); dog trainers
(involved in matching and handover of the hearing dog to a new
recipient, n=2 focus groups), and partnership instructors
(responsible for ongoing recipient support, n=4 focus groups).
The focus group with client advisors will explore preparation
of applicants for a hearing dog, applicants’ expectations and
concerns, and factors affecting efficiency and quality of the
matching process. Focus groups with trainers will explore dog
and person characteristics, early indicators of a successful match
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and the active ingredients of the intervention. Focus groups
with partnership instructors will explore factors that hinder or
facilitate positive outcomes of hearing dog partnerships, the
maintenance of the partnership, what constitute the active
ingredients of the intervention, and experiences of interfacing
or collaborating with statutory services. The number of focus
groups per staff group reflects differences in size of each
workforce. Focus groups for trainers and partnership instructors
will take place in both of Hearing Dogs for Deaf People’s
training bases (South and North England). Overall, the number
and location of groups will allow the research team to collect
data of sufficient breadth and depth.

The data will be analyzed in two ways. First, for the interviews
with recipients, we will create a narrative account that records
their experiences of a hearing dog partnership and traces changes
in outcomes and life situations of interviewees’ lives, which are
in some way attributed to the partnership, and the factors that
were perceived to precipitate, support, or hinder those changes.
These narratives will then be collectively interrogated using
thematic analytical techniques to identify and describe the active
ingredients of a hearing dog partnership and the factors that
support and hinder the effectiveness of that partnership. We
have used this approach to analyzing longitudinal interviews in
the past and found it a very effective and efficient tool [47].

Second, thematic analysis [48] of interviews with recipients,
their partners, and Hearing Dogs for Deaf People staff will be
used to identify and describe views and experiences regarding
the process of creating and supporting partnerships, impacts
and consequences, factors perceived to facilitate or hinder
positive outcomes, and views regarding the active ingredients
of a hearing dog partnership. An additional theme—perceived
impacts on the self—will be explored for the partner interviews.
For the analysis, we will use the Framework approach [49],
which facilitates systematic data management and an audit trail
of the analytical process.

Patient and Public Involvement

A user advisory panel (UAP) comprising 10 individuals with a
hearing dog has been formed. The panel will meet virtually
using an online forum and group email. We will seek the views
of the UAP on all aspects of the project, particularly the design
and content of study information and consent materials, analysis
of qualitative data, interpretation and synthesis of findings, and
the dissemination strategy. Discussions with the UAP will be
shared with the study steering committee. Hearing Dogs for
Deaf People will also be consulted about dissemination and
impact pathways, and we will advise them regarding their own
dissemination of study findings.

Independent Oversight of the Study

A study steering committee has been appointed comprising
academics, researchers, and hearing dog recipients. The steering
group will meet on four occasions over the course of the study.

Ethics and Dissemination

The study protocol (v3 12/02/2019) included the original
application and subsequent amendments (as required) received
a favorable ethical opinion from the University of York

https://www.researchprotocols.org/2020/4/e15452
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Department of Social Policy and Social Work Research Ethics
Committee (SPSW/S/17/1).

The study has been designed so that no participant will wait
longer to receive a hearing dog than is usually expected. The
nature of the two arms and the process of randomization will
be made clear in study information materials as will the fact
that participation is voluntary and choosing not to participate
will not affect their application to Hearing Dogs for Deaf People
or the service they receive. Study information materials will be
developed in consultation with the user advisory panel.

Consent

All participants will be required to provide written, informed
consent on joining the study. Separate consent will be obtained
for the nested qualitative study. Participants will be informed
they can withdraw from the study at any time without this
influencing their application.

Confidentiality

All study-related information will be stored securely at the
University of York. Participant information will be stored in
locked filing cabinets in areas with limited access. All outcomes
data will be anonymized and given a coded ID. Records that
contain names or other personal identifiers such as address and
consent forms will be stored separately from outcomes data.
Electronic data will be saved on a secure university filespace,
access restricted to members of the research team that have a
role analysis. Following the study, all data will be archived and
stored in accordance with the University of York guidelines.

Protocol Amendments

All amendments to the protocol will be approved by the research
ethics committee.

Dissemination Policy

A summary of the findings will be published by the National
Institute of Health Research’s (NIHR) School for Social Care
Research. Study findings will also be reported in open access,
peer-reviewed journals and at relevant conferences. Participants
will be sent a summary of the findings.

Monitoring

Data Monitoring

Given the nature of the trial, the trial does not have a data
monitoring committee.

Adpverse Events

The study will record and report any details of serious adverse
events.

Auditing

This trial does not have an audit procedure in place.

Access to Data

The trial manager (LS) will oversee access to data. Cleaned data
sets will be shared with the PI (BB), supervising statisticians
(CF and CH), and economic team (HW, SW, and FL). Data
dispersed to the research team will be blinded of any identifying
participant information.
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Ancillary and Posttrial Care
Not applicable for this study.

Results

The study is funded by an NIHR School for Social Care grant,
and recruitment commenced in March 2017. Recruitment is
now complete, and 165 participants were randomized. Data
collection is ongoing.

Discussion

This is the first time an RCT design has been used to evaluate
the impacts of the hearing dog partnership. The findings from
this study will provide, for the first time, strong and reliable
evidence on the impact of having a hearing dog on people’s

Stuttard et al

lives in terms of their quality of life, well-being, and mental
health.

In addition, we have shown that it is possible to do research that
collects robust data on the impacts of assistance dogs on
people’s lives. We think this study will encourage further
research in this area, including for other types of assistance
dogs.

The study findings will be of relevance to people with hearing
impairment, Hearing Dogs for Deaf People and its supporters,
and statutory services responsible for the care and support of
people with hearing impairments (eg, audiology services and
social work or social care services). Findings will support
evidence-informed policy making, service development, and
practice. Study findings will also be relevant to assistance dog
organizations, in the United Kingdom and elsewhere.

Acknowledgments

The authors would like to thank the members of the study steering committee and advisory panel, the study participants for their
ongoing participation in the study, and the project administrator. The authors would also like to thank Hearing Dogs for Deaf
People without whose cooperation and commitment the study would not have been possible. This work is supported by the
NIHR’s School for Social Care Research grant number CO88/CM/UYYB-P111. The University of York is the study sponsor and
has legal responsibility for the initiation and management of the study: sponsor representative Mr Michael Barber, Research and
Enterprise Directorate, Innovation Office, York Science Park, Heslington, York, YO10 5DG, United Kingdom. The study sponsor
and funder have no role in the design of this study and will not have any role during its execution, analysis, interpretation of the
data, or decision to publish results. The views expressed are those of the author(s) and not necessarily those of Hearing Dogs for
Deaf People or the NIHR.

Authors' Contributions

BB is the principal investigator at Social Policy Research Unit (SPRU), University of York; CH is responsible for the trial design
at YTU, University of York; CF is the statistician at YTU; LS is the trial manager, SPRU; HW is a health economist at the Centre
for Health Economics (CHE), University of York; SW is a health economist at CHE; FL, CHE; JM is the qualitative researcher
(SPRU); and PB is the study support officer. LS led the preparation of the manuscript, and BB, CF, JM, and HW commented on
drafts. All authors read and approved the final manuscript.

Conflicts of Interest

None declared.

Multimedia Appendix 1

Peer-review reports from the National Institute for Health Research - Part 1.
[PDF File (Adobe PDF File), 455 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Peer-review reports from the National Institute for Health Research - Part 2.
[PDEF File (Adobe PDF File), 385 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Peer-review reports from the National Institute for Health Research - Part 3.
[PDEF File (Adobe PDF File), 112 KB-Multimedia Appendix 3]

References

1. World Health Organization. 2019 Mar 20. Deafness and Hearing Loss URL: https://www.who.int/news-room/fact-sheets/
detail/deafness-and-hearing-loss [accessed 2019-11-21]

2. Turton L, Smith P. Prevalence & characteristics of severe and profound hearing loss in adults in a UK National Health
Service clinic. Int J Audiol 2013 Feb;52(2):92-97. [doi: 10.3109/14992027.2012.735376] [Medline: 23205712]

https://www.researchprotocols.org/2020/4/e15452 JMIR Res Protoc 2020 | vol. 9 | iss. 4 | e15452 | p. 8

(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=resprot_v9i4e15452_app1.pdf&filename=5d092c7df94ed35e91a0f790ac8b78dc.pdf
https://jmir.org/api/download?alt_name=resprot_v9i4e15452_app1.pdf&filename=5d092c7df94ed35e91a0f790ac8b78dc.pdf
https://jmir.org/api/download?alt_name=resprot_v9i4e15452_app2.pdf&filename=939ca89134eb30d26a4df1035af9b536.pdf
https://jmir.org/api/download?alt_name=resprot_v9i4e15452_app2.pdf&filename=939ca89134eb30d26a4df1035af9b536.pdf
https://jmir.org/api/download?alt_name=resprot_v9i4e15452_app3.pdf&filename=5cf546969352c353d8c11355ebc463eb.pdf
https://jmir.org/api/download?alt_name=resprot_v9i4e15452_app3.pdf&filename=5cf546969352c353d8c11355ebc463eb.pdf
https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss
https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss
http://dx.doi.org/10.3109/14992027.2012.735376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23205712&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Stuttard et al

11.

12.

13.
14.
15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Carlsson PI, Hjaldahl J, Magnuson A, Ternevall E, Edén M, Skagerstrand A, et al. Severe to profound hearing impairment:
quality of life, psychosocial consequences and audiological rehabilitation. Disabil Rehabil 2015;37(20):1849-1856. [doi:
10.3109/09638288.2014.982833] [Medline: 25391816]

Department of Health. NHS England. 2015. Action Plan on Hearing Loss URL: https://www.england.nhs.uk/wp-content/
uploads/2015/03/act-plan-hearing-loss-upd.pdf [accessed 2019-11-21]

Lustig TA, Domnitz S, Cilio CM, Wunderlich G, Pope AM. Forum on aging, disability, and independence. In: Aging and
Disability: Beyond Stereotypes to Inclusion: Proceedings of a Workshop. Washington, DC: The National Academies Press;
2014.

Davis A, Smith P, Ferguson M, Stephens D, Gianopoulos I. Acceptability, benefit and costs of early screening for hearing
disability: a study of potential screening tests and models. Health Technol Assess 2007 Oct;11(42):1-294 [FREE Full text]
[doi: 10.3310/htal11420] [Medline: 17927921]

Hallam R, Ashton P, Sherbourne K, Gailey L. Acquired profound hearing loss: mental health and other characteristics of
a large sample. Int J Audiol 2006 Dec;45(12):715-723. [doi: 10.1080/14992020600957335] [Medline: 17132560]
Ringdahl A, Grimby A. Severe-profound hearing impairment and health-related quality of life among post-lingual deafened
Swedish adults. Scand Audiol 2000;29(4):266-275. [doi: 10.1080/010503900750022907] [Medline: 11195947]

Thomas AJ. Acquired Hearing Loss: Psychological and Psychosocial Implications. London: Academic Press; 1985.
Shield B. Hear-it. London: London South Bank University; 2006 Oct. Evaluation of the Social and Economic Costs of
Hearing Impairment: A Report for Hear-It URL: https://www.hear-it.org/sites/default/files/multimedia/documents/

Hear It Report October 2006.pdf [accessed 2019-11-21]

Lin FR, Yaffe K, Xia J, Xue Q, Harris TB, Purchase-Helzner E, Health ABC Study Group. Hearing loss and cognitive
decline in older adults. JAMA Intern Med 2013 Feb 25;173(4):293-299 [FREE Full text] [doi:
10.1001/jamainternmed.2013.1868] [Medline: 23337978]

Action on Hearing Loss. London: UCL Deafness Cognition and Language Research Centre; 2013. Joining Up: Why People
With Hearing Loss or Deafness Would Benefit From an Integrated Response to Long-term Conditions URL: https:/www.
actiononhearingloss.org.uk/about-us/our-research-and-evidence/research-reports/joining-up-report/ [accessed 2019-11-21]
Department of Health. London; 2015. Mental Health and Deafness: Towards Equity in Access URL: http://www.
deafinfo.org.uk/policy/Towards%20Equity %20and %20Access.pdf [accessed 2019-11-21]

Hearing Dogs for Deaf People. What Are the Impacts of Deafness? URL: https://www.hearingdogs.org.uk/
helping-deaf-people/ [accessed 2019-01-22]

Hearing Dogs for Deaf People. URL: https://www.hearingdogs.org.uk/ [accessed 2020-01-22]

Assistance Dogs UK. URL.: http://www.assistancedogs.org.uk/ [accessed 2020-01-22]

Hearing Dogs for Deaf People. We Train Hearing Dogs Who Transform Deaf People’s Lives URL: https:/www.
hearingdogs.org.uk/about/ [accessed 2020-01-22]

Baxter K, Beresford B. University of York. 2016 Oct. A Review of Methods of Evaluation and Outcome Measurement of
a Complex Intervention in Social Care: the Case of Assistance Dogs URL: https://www.york.ac.uk/media/spru/projectfiles/
SSCR%202672%20(Assistance %20Dogs%20Review %20-%?20internal %20report.pdf [accessed 2020-02-03]

Guest CM, Collis GM, McNicholas J. Hearing dogs: a longitudinal study of social and psychological effects on deaf and
hard-of-hearing recipients. ] Deaf Stud Deaf Educ 2006;11(2):252-261. [doi: 10.1093/deafed/enj028] [Medline: 16452611]
Hart LA, Zasloff RL, Benfatto AM. The pleasures and problems of hearing dog ownership. Psychol Rep 1995 Dec;77(3
Pt 1):969-970. [doi: 10.2466/pr0.1995.77.3.969] [Medline: 8559940]

Hart LA, Zasloff RL, Benfatto AM. The socializing role of hearing dogs. Appl Anim Behav Sci 1996;47(1-2):7-15. [doi:
10.1016/0168-1591(95)01006-8]

Rintala DH, Matamoros R, Seitz LL. Effects of assistance dogs on persons with mobility or hearing impairments: a pilot
study. J Rehabil Res Dev 2008;45(4):489-503 [EREE Full text] [doi: 10.1682/jrrd.2007.06.0094] [Medline: 18712636]
Valentine DP, Kiddoo M, LaFleur B. Psychosocial implications of service dog ownership for people who have mobility
or hearing impairments. Soc Work Health Care 1993;19(1):109-125. [doi: 10.1300/;010v19n01 07]

Hall SS, MacMichael J, Turner A, Mills DS. A survey of the impact of owning a service dog on quality of life for individuals
with physical and hearing disability: a pilot study. Health Qual Life Outcomes 2017 Mar 29;15(1):59 [EREE Full text]
[doi: 10.1186/512955-017-0640-x] [Medline: 28356121]

Lundqvist M, Levin L, Roback K, Alwin J. The impact of service and hearing dogs on health-related quality of life and
activity level: a Swedish longitudinal intervention study. BMC Health Serv Res 2018 Jun 27;18(1):497 [EREE Full text]
[doi: 10.1186/512913-018-3014-0] [Medline: 29945630]

Stewart-Brown S, Tennant A, Tennant R, Platt S, Parkinson J, Weich S. Internal construct validity of the Warwick-Edinburgh
Mental Well-being Scale (WEMWBS): a Rasch analysis using data from the Scottish Health Education Population Survey.
Health Qual Life Outcomes 2009 Feb 19;7:15 [EREE Full text] [doi: 10.1186/1477-7525-7-15] [Medline: 19228398]
Rogers KD, Young A, Lovell K, Campbell M, Scott PR, Kendal S. The British Sign Language versions of the Patient Health
Questionnaire, the Generalized Anxiety Disorder 7-item Scale, and the Work and Social Adjustment Scale. J Deaf Stud
Deaf Educ 2013 Jan;18(1):110-122 [FREE Full text] [doi: 10.1093/deafed/ens040] [Medline: 23197315]

https://www.researchprotocols.org/2020/4/e15452 JMIR Res Protoc 2020 | vol. 9 | iss. 4 | e15452 | p. 9

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.3109/09638288.2014.982833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25391816&dopt=Abstract
https://www.england.nhs.uk/wp-content/uploads/2015/03/act-plan-hearing-loss-upd.pdf
https://www.england.nhs.uk/wp-content/uploads/2015/03/act-plan-hearing-loss-upd.pdf
http://www.journalslibrary.nihr.ac.uk/hta/hta11420
http://dx.doi.org/10.3310/hta11420
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17927921&dopt=Abstract
http://dx.doi.org/10.1080/14992020600957335
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17132560&dopt=Abstract
http://dx.doi.org/10.1080/010503900750022907
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11195947&dopt=Abstract
https://www.hear-it.org/sites/default/files/multimedia/documents/Hear_It_Report_October_2006.pdf
https://www.hear-it.org/sites/default/files/multimedia/documents/Hear_It_Report_October_2006.pdf
http://europepmc.org/abstract/MED/23337978
http://dx.doi.org/10.1001/jamainternmed.2013.1868
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23337978&dopt=Abstract
https://www.actiononhearingloss.org.uk/about-us/our-research-and-evidence/research-reports/joining-up-report/
https://www.actiononhearingloss.org.uk/about-us/our-research-and-evidence/research-reports/joining-up-report/
http://www.deafinfo.org.uk/policy/Towards%20Equity%20and%20Access.pdf
http://www.deafinfo.org.uk/policy/Towards%20Equity%20and%20Access.pdf
https://www.hearingdogs.org.uk/helping-deaf-people/
https://www.hearingdogs.org.uk/helping-deaf-people/
https://www.hearingdogs.org.uk/
http://www.assistancedogs.org.uk/
https://www.hearingdogs.org.uk/about/
https://www.hearingdogs.org.uk/about/
https://www.york.ac.uk/media/spru/projectfiles/SSCR%202672%20(Assistance%20Dogs%20Review%20-%20internal%20report.pdf
https://www.york.ac.uk/media/spru/projectfiles/SSCR%202672%20(Assistance%20Dogs%20Review%20-%20internal%20report.pdf
http://dx.doi.org/10.1093/deafed/enj028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16452611&dopt=Abstract
http://dx.doi.org/10.2466/pr0.1995.77.3.969
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8559940&dopt=Abstract
http://dx.doi.org/10.1016/0168-1591(95)01006-8
https://www.rehab.research.va.gov/jour/08/45/4/pdf/Rintala.pdf
http://dx.doi.org/10.1682/jrrd.2007.06.0094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18712636&dopt=Abstract
http://dx.doi.org/10.1300/j010v19n01_07
https://hqlo.biomedcentral.com/articles/10.1186/s12955-017-0640-x
http://dx.doi.org/10.1186/s12955-017-0640-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28356121&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-018-3014-0
http://dx.doi.org/10.1186/s12913-018-3014-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29945630&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-7-15
http://dx.doi.org/10.1186/1477-7525-7-15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19228398&dopt=Abstract
http://europepmc.org/abstract/MED/23197315
http://dx.doi.org/10.1093/deafed/ens040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23197315&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Stuttard et al

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.
49.

Rogers KD, Pilling M, Davies L, Belk R, Nassimi-Green C, Young A. Translation, validity and reliability of the British
Sign Language (BSL) version of the EQ-5D-5L. Qual Life Res 2016 Jul;25(7):1825-1834 [FREE Full text] [doi:
10.1007/s11136-016-1235-4] [Medline: 26887955]

Rogers KD, Dodds C, Campbell M, Young A. The validation of the Short Warwick-Edinburgh Mental Well-Being Scale
(SWEMWRBS) with deaf British sign language users in the UK. Health Qual Life Outcomes 2018 Jul 24;16(1):145 [FREE
Full text] [doi: 10.1186/s12955-018-0976-x] [Medline: 30041627]

Rabin R, de Charro F. EQ-5D: a measure of health status from the EuroQol Group. Ann Med 2001 Jul;33(5):337-343. [doi:
10.3109/07853890109002087] [Medline: 11491192]

Mundt JC, Marks IM, Shear MK, Greist JM. The Work and Social Adjustment Scale: a simple measure of impairment in
functioning. Br J Psychiatry 2002 May;180:461-464. [doi: 10.1192/bjp.180.5.461] [Medline: 11983645]

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med 2001
Sep;16(9):606-613 [FREE Full text] [doi: 10.1046/j.1525-1497.2001.016009606.x] [Medline: 11556941]

Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 2006 May 22;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

Belk RA, Pilling M, Rogers KD, Lovell K, Young A. The theoretical and practical determination of clinical cut-offs for
the British Sign Language versions of PHQ-9 and GAD-7. BMC Psychiatry 2016 Nov 3;16(1):372 [EREE Full text] [doi:
10.1186/s12888-016-1078-0] [Medline: 27809821]

DeVellis RFE. Classical test theory. Med Care 2006 Nov;44(11 Suppl 3):S50-S59. [doi: 10.1097/01.mlr.0000245426.10853.30]
[Medline: 17060836]

Claxton K, Martin S, Soares M, Rice N, Spackman E, Hinde S, et al. Methods for the estimation of the National Institute
for Health and Care Excellence cost-effectiveness threshold. Health Technol Assess 2015 Feb;19(14):1-503, v-vi [FREE
Full text] [doi: 10.3310/htal19140] [Medline: 25692211]

Forder J, Malley J, Towers A, Netten A. Using cost-effectiveness estimates from survey data to guide commissioning: an
application to home care. Health Econ 2014 Aug;23(8):979-992. [doi: 10.1002/hec.2973] [Medline: 24038337]

Thokala P, Ochalek J, Leech AA, Tong T. Cost-effectiveness thresholds: the past, the present and the future.
Pharmacoeconomics 2018 May;36(5):509-522. [doi: 10.1007/s40273-017-0606-1] [Medline: 29427072]

Drummond MF, Sculpher MJ, O'Brien BJ, Stoddart GL, Torrance GW. Methods for the Economic Evaluation of Health
Care Programmes. Fourth Edition. Oxford: Oxford University Press; 2015.

Curtis LA, Burns A. Unit Costs of Health and Social Care 2018. Kent: University of Kent; 2018.

Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al. Development and preliminary testing of the new
five-level version of EQ-5D (EQ-5D-5L). Qual Life Res 2011 Dec;20(10):1727-1736 [EREE Full text] [doi:
10.1007/s11136-011-9903-x] [Medline: 21479777]

van Hout B, Janssen M, Feng Y, Kohlmann T, Busschbach J, Golicki D, et al. Interim scoring for the EQ-5D-5L: mapping
the EQ-5D-5L to EQ-5D-3L value sets. Value Health 2012;15(5):708-715 [FREE Full text] [doi: 10.1016/j.jval.2012.02.008]
[Medline: 22867780]

National Institute for Clinical Excellence. Position Statement on Use of the EQ-5D-5L Value Set for England (updated
October 2019) URL: https://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/
technology-appraisal-guidance/eq-5d-51 [accessed 2020-01-22]

Stevens K, Brazier J, Rowen D. Estimating an exchange rate between the EQ-5D-3L and ASCOT. Eur J Health Econ 2018
Jun;19(5):653-661 [FREE Full text] [doi: 10.1007/s10198-017-0910-x] [Medline: 28623464]

Barber J, Thompson S. Multiple regression of cost data: use of generalised linear models. J Health Serv Res Policy 2004
Oct;9(4):197-204. [doi: 10.1258/1355819042250249] [Medline: 15509405]

Greco V, Beresford B, Sutherland H. Deaf children and young people's experiences of using specialist mental health services.
Child Soc 2009;23(6):455-469. [doi: 10.1111/1.1099-0860.2008.00176.x]

Maddison J, Beresford B. The development of satisfaction with service-related choices for disabled young people with
degenerative conditions: evidence from parents' accounts. Health Soc Care Community 2012 Jul;20(4):388-399. [doi:
10.1111/5.1365-2524.2011.01042.x] [Medline: 22360567]

Miles MB, Huberman MA. Qualitative Data Analysis: An Expanded Sourcebook. London: Sage Publications; 1994.
Ritchie J, Lewis J. Qualitative Research Practice: A Guide for Social Science Students and Researchers. London: Sage
Publications; 2003.

Abbreviations

ASCOT: A Severity Characterization of Trauma
AUC: area under the curve

BSL: British Sign Language

CHE: Centre for Health Economics
EQ-5D-5L: EuroQol 5 Dimensions

GAD: Generalized Anxiety Disorder

https://www.researchprotocols.org/2020/4/e15452 JMIR Res Protoc 2020 | vol. 9 | iss. 4 | 15452 | p. 10

RenderX

(page number not for citation purposes)


http://europepmc.org/abstract/MED/26887955
http://dx.doi.org/10.1007/s11136-016-1235-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26887955&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/s12955-018-0976-x
https://hqlo.biomedcentral.com/articles/10.1186/s12955-018-0976-x
http://dx.doi.org/10.1186/s12955-018-0976-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30041627&dopt=Abstract
http://dx.doi.org/10.3109/07853890109002087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11491192&dopt=Abstract
http://dx.doi.org/10.1192/bjp.180.5.461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11983645&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=2001&volume=16&issue=9&spage=606
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-016-1078-0
http://dx.doi.org/10.1186/s12888-016-1078-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27809821&dopt=Abstract
http://dx.doi.org/10.1097/01.mlr.0000245426.10853.30
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17060836&dopt=Abstract
https://doi.org/10.3310/hta19140
https://doi.org/10.3310/hta19140
http://dx.doi.org/10.3310/hta19140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25692211&dopt=Abstract
http://dx.doi.org/10.1002/hec.2973
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24038337&dopt=Abstract
http://dx.doi.org/10.1007/s40273-017-0606-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29427072&dopt=Abstract
http://europepmc.org/abstract/MED/21479777
http://dx.doi.org/10.1007/s11136-011-9903-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21479777&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1098-3015(12)00058-7
http://dx.doi.org/10.1016/j.jval.2012.02.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22867780&dopt=Abstract
https://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/technology-appraisal-guidance/eq-5d-5l
https://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/technology-appraisal-guidance/eq-5d-5l
http://europepmc.org/abstract/MED/28623464
http://dx.doi.org/10.1007/s10198-017-0910-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28623464&dopt=Abstract
http://dx.doi.org/10.1258/1355819042250249
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15509405&dopt=Abstract
http://dx.doi.org/10.1111/j.1099-0860.2008.00176.x
http://dx.doi.org/10.1111/j.1365-2524.2011.01042.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22360567&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Stuttard et al

H-QALY: health quality-adjusted life year

NIHR: National Institute of Health Research

PHQ-9: Patient Health Questionnaire-9

RCT: randomized controlled trial

SPRU: Social Policy Research Unit

SC-QALY: social care quality-adjusted life year

SWEMWBS: Short Warwick-Edinburgh Mental Well-Being Scale
UAP: user advisory panel

WSAS: Work and Social Adjustments Scale

YTU: York Trials Unit
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