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Abstract
Introduction Traumatic brain injury (TBI) represents a
major health and socioeconomic problem internationally.
The expansive nature of injuries results in a heterogeneous
population. The degree and type of long-term impacts
following TBI and improvement following injury are highly
variable. The use of electronic Patient Reported Outcomes
Measures (ePROMs) could help identify residual impacts
of TBI and support patient management and care. The
Patient Reported Outcomes Research in Trauma study is
a qualitative study exploring the long-term symptoms and
impacts that are experienced by those with TBI and the
potential utility of an ePROM platform to collect real-time
information on patient symptoms and quality of life to
inform treatment and identify support needs.
Methods and analysis Semi-structured telephone
and face-to-face interviews will be conducted with
approximately 30–40 individuals recruited from five
groups: (1) people with TBI; (2) carers and relatives of
individuals with TBI; (3) TBI healthcare professionals;
(4) researchers and (5) third sector staff members and
volunteers working with those with TBI. Data will be
analysed using directed thematic analysis employing an
iterative coding frame that will be modified as analysis
progresses. Intercoder triangulation will be employed to
enhance credibility.
Ethics and dissemination This study was approved
by the West Midlands—Black Country Research
Ethics Committee (Ref: 18/WM/0033). Findings will be
disseminated via conference presentations, peer-reviewed
journals, social media (@CPROR_UoB; http://www.
birmingham.ac.uk/cpror) and the National Institute for
Health Research Surgical Reconstruction and Microbiology
Research Centre.

Introduction
Head injury, which encompasses all types of
damage to the head, is the most common
cause of death and disability among people
aged between 1 and 40 years in the UK.1
Each year 1.4 million people attend accident
and emergency departments in England and
Wales due to recent head injury.1 Traumatic
brain injury (TBI) is caused by trauma to the

Strengths and limitations of this study
►► Use of electronic Patient Reported Outcomes

Measures (ePROMs) could help identify residual
impacts of traumatic brain injury (TBI) and support
patient management and care. This qualitative study
explores long-term symptoms and impacts of TBI
and the potential utility of an ePROM platform to
collect information on patients’ symptoms and quality of life to inform treatment and identify support
needs.
►► The semistructured interview format ensures a replicable process while allowing sufficient flexibility to
explore new and emerging concepts.
►► This study will draw on the experience of a wide
range of stakeholders with the aim of capturing the
most diverse possible range of perspectives to inform the development of an ePROM system.
►► Patient participants receiving inpatient and outpatient care will be drawn from one site (Queen
Elizabeth Hospital Birmingham) which may limit
the transferability of our conclusions to that locality. However, this will be mediated by recruitment of
those receiving support from regional and national
third sector organisations.
►► Our sample may be biased by the inclusion of only
participants who are assessed to have capacity to
consent. As such, we will be unable to capture the
perspectives and experiences of those who do not
meet these criteria. However, this may be an avenue
for future research.

head, and includes the effects on the brain
of other possible complications of the injury,
notably hypoxaemia and hypotension, and
intracerebral haematoma.2 TBI represents
a major health and socioeconomic problem
internationally3 and the expansive nature
of injuries, including those caused by falls,
involvement in traffic incidents, interpersonal violence, conflict and terrorism, results
in a heterogeneous population that challenges current concepts of classification and
research methodology.4
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Lived experience of TBI from a patient and carer
perspective is well documented in the literature29;
however, there is a lack of qualitative exploration with
TBI healthcare professionals and researchers. Although
previous research has provided recommendations on
core outcome measures for TBI,30–34 patients and carers/
relatives have not been included in the selection process
and their experiences and opinions of completing
PROMs for clinical and/or research purposes have not
been explored. Recommended outcome measures have
been selected in the context of clinical research; however,
it is important to ensure outcome measures for research
align with clinical and rehabilitation priorities to avoid
duplicate and competing data collection. The Patient
Reported Outcomes Research in Trauma (PRiORiTy)
study will explore outcomes of importance from the
perspective of patients with TBI and their carers/relatives; healthcare providers, including the third/voluntary sector; and researchers, and investigate the potential
utility of an ePROM platform to collect real-time information on patient symptoms and quality of life to inform
treatment and identify support needs. The PRiORiTy
study is nested within a larger programme of research
aiming to develop and assess the feasibility of an ePROM
pathway for inclusion within routine clinical care and TBI
research.
This paper provides a summary of the qualitative
study protocol in which semi-structured interviews will
be conducted to inform the development of an ePROM
system with: people with TBI; their relatives and carers;
and TBI healthcare professionals, researchers and third
sector/voluntary workers.

Objectives
Semi-structured telephone or face-to-face interviews will
be conducted to explore the perspectives and experience
of key stakeholders in relation to:
1. The key outcomes of importance to each participant
group.
2. Patients’ and carers’ experiences of living with TBI and
the impact of living with long-term symptoms.
3. Common symptoms that are experienced across the
TBI population.
4. Healthcare professionals’ and third sector/voluntary
workers’ experience of caring for those with TBI and
managing their symptoms.
5. Current use and experience of PROMs by participants
and their use in routine care and research.
6. The necessary features and functions of an ePROM,
and where it may be situated.
Methods and analysis
Participants and setting
Inclusion criteria are that participants:
►► Must have experience of TBI, within a professional
capacity or through lived experience.
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The degree of long-term impacts following TBI is highly
variable, ranging from no measurable impact to severe
impairment as indicated by neuroimaging and neuropsychological assessment, and within these, improvement
following injury is also subject to great variation.5 The
types of long-term effect are also wide ranging.6–8 Existing
qualitative research shows how those living with the effects
of TBI experience complex several long-term impacts,
including exhibiting challenging behaviours,9 fatigue,10
mental health and cognition problems,11–14 within the
wider context of accepting and adapting to post-injury
circumstances.15 16 Carers and relatives of those who have
experienced TBI also report experiencing their own
unique set of challenges and quality of life related effects
relating to these.17–19
Advances in critical care, imaging and the reorganisation of trauma health systems have led to improved recognition and treatment of these complications, leading to
significant reduction in deaths and disability caused by
TBI.20 Despite this, research indicates the needs and
experiences of people following TBI warrants further
in-depth qualitative study so that more effective care and
support may be provided.21 22
One method of systematically capturing patients’ own
health perspectives is through the use of Patient Reported
Outcome Measures (PROMs). These are questionnaires
completed by patients to measure their own estimation of their health using domains such as symptoms,
mobility, mental health and social function.23 PROMs
may be a useful adjunct to clinical outcomes, which may
underestimate the impact of a condition.24 Patients’ own
reports better reflect their daily health status whereas
clinicians’ assessments better predict unfavourable clinical events; when used in combination, both forms of
data provide valuable insight into patients’ outcomes and
experiences.25
PROM data may be collected as part of routine clinical practice to aid communication; support shared
decision-making; improve patient activation and engagement in treatment decisions; improve symptom assessment and management; reduce hospital admissions and
improve health-related quality of life and quality adjusted
survival.26 For individuals, they may inform patient treatment choices; facilitate cooperation between healthcare
teams to provide personalised care and identify those
most in need of intervention. At a systems level, PROM
data may be used for audit and quality assurance; provide
long-term safety and effectiveness data for treatments
and inform pay-for-performance initiatives, prognostic
modelling and health policy.27
PROMS are traditionally collected through the use of
paper questionnaires; however, the introduction of electronic PROMs (ePROMs) has important advantages in
comparison. The use of ePROMs reduces administrative
burden and secondary data entry errors; are conducive
to collecting real-time data; may facilitate remote monitoring and response by the clinical team; and may reduce
patient burden through computer adaptive tests.28
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Data collection
Potential participants will be provided with a brief
outline of the research aims, PIS and details of how to
Retzer A, et al. BMJ Open 2019;9:e024617. doi:10.1136/bmjopen-2018-024617

register interest. Those interested in participating and
who consented to the contacted will be contacted by a
member of the research team and will be given further
opportunity to ask questions before deciding whether
to take part in an interview. An interview date will be set
for those wishing to participate. Due to logistical and
practical reasons, research nurses will arrange the time
and location at QEHB for group 1 participants receiving
inpatient care through liaison with the research team. All
other participants will be offered a telephone interview or
a face-to-face interview.
For face-to-face interviews, the consent form will
be completed and signed as a hard copy immediately
before the interview. For face-to-face interviews in which
the participant is unable to provide written consent
and for all telephone interviews, verbal consent will
be audio recorded and taken via a standardised script
immediately before the interview. In accordance with
the Mental Capacity Act (2005), group 1 participants,
including those identified by research nurses and assessed
as fulfilling the eligibility criteria for participation, will be
presumed to have capacity to consent unless it is proven
otherwise.
The interviews are likely to last between 30 and 60 min.
Participants will be interviewed using a predefined
topic guide (see online supplement), informed by the
research aims and developed through discussion within
the research team, with sufficient scope to explore novel
themes where appropriate and will be audio recorded.
Example PROMs will be used as visual aids. Additional
data will be collected regarding patients’ age, sex,
ethnicity and mechanism of injury through a short
demographic questionnaire. Interview recordings will be
professionally transcribed using intelligent verbatim. All
participants will remain anonymous, and all data will be
treated as confidential except for in exceptional circumstances indicating risk, harm, malpractice or criminality.
Study dates: June 2018–December 2018.
Reflectivity
The research team comprises experts in PROMs (MC, DK,
GMT, AR and AS), experienced qualitative researchers
(CM, LJ, AS and AR) and a consultant neurosurgeon
(TB). This qualitative study is nested within a larger
programme of research aiming to develop and assess
the feasibility of an ePROM pathway for inclusion within
routine clinical care and TBI research.
Three researchers will conduct the interviews (CM, AR
and AS). None of these researchers have any relationship
with the patient, carer/relative or third sector participant groups. However, a small number of the healthcare
professionals or researcher participants may be known
contacts.
Analysis
Interview transcripts will be analysed using directed
thematic analysis35 informed by the research aims,
exploring and developing the main themes emerging
3
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Are aged 18 years and over.
Are able to converse in everyday English.
Have capacity to provide informed consent to participate in the study.
Interviewees will be sampled from five groups: (1)
people who have experienced TBI; (2) relatives and
carers of individuals with TBI; (3) TBI healthcare professionals; (4) researchers and (5) third sector staff members
and volunteers. Based on the experience of the research
team, it is anticipated that the recruitment of approximately 6–8 individuals from each group will be required
to reach analytical saturation. Thus, approximately
30–40 participants will be required. Data collection will
continue until the research team judge that the data and
sample have sufficient depth and breadth to address the
research questions.
Group 1 will be identified using three strategies
intended to maximise sample diversity and will include
inpatients, outpatients and those receiving support
from third sector organisations. Diagnosis of TBI will be
confirmed by a consultant neurosurgeon; however, we
will not collect participants’ clinical data. Inpatients will
be identified by a research nurse from Queen Elizabeth
Hospital Birmingham (QEHB) in accordance with the
eligibility criteria. Outpatients will be those attending
a neurosurgical follow-up clinic at QEHB, identified by
research nurse and clinical members of the research team
in accordance with the eligibility criteria. Potential inpatient and outpatient participants will be provided with
information and the participant information sheet (PIS)
by the research nurse. If they express an interest in participating in the PRiORiTy study, the research nurse will
take written consent allowing for their contact details to
be shared with the research team so that an interview may
be arranged. Those receiving support from third sector
organisations will be contacted through snowballing and
circulation of information on social media and third
sector support organisations.
Group 2 will be contacted through the circulation of
information on social media and support groups and charities. Groups 3 and 4 will be identified and approached
by research nurses and clinical members of the research
team at QEHB, in addition to circulation of information
via the National Institute for Health Research Surgical
Reconstruction and Microbiology Research Centre
(NIHR SRMRC) national networks, known contacts
of the research team and snowballing. Group 5 will be
contacted through the circulation of information to third
sector organisations and snowballing. All participants will
be based in the UK.
Interviews will take place via telephone, Skype or faceto-face at the University of Birmingham, QEHB, participants’ homes or a neutral location, depending on the
participants’ preference.

►►
►►
►►
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Patient and public involvement
This study has been developed with consultation from
members of the NIHR SRMRC Accident, Burns and Critical Care (ABC) PPIE group. This group has provided
feedback on the proposed recruitment strategies, consent
processes and acceptability of interview and study documents. Future points for consultation include additional
recruitment strategy development; data interpretation
and analyses; and dissemination of findings.
Ethics and dissemination
The results of this study will be disseminated via conference presentations; social media, including the Centre for
Patient Reported Outcomes Research’s twitter account
(@CPROR_UoB), the University of Birmingham departmental website (http://www.birmingham.ac.uk/cpror);
the NIHR SRMRC and peer-reviewed journals in accordance with Consolidated Criteria for Reporting Qualitative Research guidelines.36 Dissemination activities will
target six key stakeholder groups:
►► Patients and the public.
►► Healthcare professionals/providers.
►► Academics.
►► NIHR SRMRC.
►► Charities and third sector organisations.
►► Policy-makers and commissioners.
The ABC PPIE group and stakeholder networks will be
consulted to maximise dissemination and impact.37
Participants will be anonymised, and all data collected
will be treated as confidential. Only anonymised,
non-identifiable characteristics and quotes will be used in
any arising publications or reports.
Discussion
Existing evidence relating to the routine use of PROMs in
clinical practice has demonstrated its utility and capacity
to enrich patients’ outcomes and experience of care.38 39
4

However, the question of the potential use of ePROMs
to support people following TBI is yet to be investigated,
as are their long-term impacts and support needs. Using
qualitative interviews, the TBI care pathway can be
established, and potential long-term impacts of TBI and
commonalities in experience can be used to formulate
an ePROM system that reflects patients’ experiences and
meets key support needs.
The main strength of our study is that we will draw
on the experience of a wide range of stakeholders with
the aim of capturing the most diverse possible range of
perspectives to inform the development of an ePROM
system. One of the limitations will be the time and
resource constraints which restrict the scope of data
collection. Patients with TBI will be recruited from one
site (QEHB) and, therefore, the diversity of the sample
will be limited by the relatively small sample. In particular,
the TBI patient group will not capture the diversity of this
population who are heterogeneous in demographic, clinical and injury characterises, and outcomes. Although
the small sample size will reduce the transferability of our
findings, this is an exploratory study and it was not our
aim to achieve a representative sample. In addition, our
sample may be biased by the inclusion of only participants
who are assessed to have capacity to consent. As such, we
will be unable to capture the perspectives and experiences of those who do not meet these criteria. However,
this may be an avenue for future research.
Our exploratory work will provide valuable insight
into the necessary features and functions of an ePROM
system so that it is acceptable and fit for purpose for use
with people with TBI. This will inform future research
into the feasibility of use in routine TBI and broader
trauma care. Using an e-platform to follow-up patients at
different stages of the care pathway can be used to facilitate research into the impact of TBI and the unmet needs
of patients and their families.
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from the data. Analysis will be undertaken simultaneously
with data collection. The different participant groups
will be analysed separately. A coding framework will be
developed iteratively. Additional codes will be included as
the analysis progresses and the framework will be modified accordingly. Formal triangulation of coding will be
employed at regular intervals to enhance the credibility of
the analysis. Data will be triangulated through researcher
triangulation. Data will be coded and analysed by two
researchers (CM and AS) who will compare and contrast
the analysis and interpretation of the findings. Any differences in the analysis will be discussed until consensus
has been reached. The final analysis and interpretation
will also be discussed with the wider team, including
our Patient and Public Involvement and Engagement
(PPIE) group, to ensure that the data analysis is reliable.
Differences in coding will be resolved through discussion.
NVivo 11 qualitative data analysis software will be used.
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