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Background: Advancements in digital health technologies (DHTs) mean people are increasingly recording
and managing personal health data. As observed during the COVID-19 pandemic, sharing of such data may
provide unrivalled opportunities in advancing our understanding of conditions otherwise poorly understood,
including rare conditions.

Methods: A semi-structured focus group (n=25) explored perspectives and experiences of sharing health
data among those with a group of rare haematological conditions, sickle cell disorder (SCD). The focus
group explored (I) what ‘feeling well” looks like; (IT) how this could be monitored using DHTs; (IIT) which
data healthcare professionals (HCPs) should pay greater attention to and; (IV) types of data willing to be
shared, with whom, and under which conditions. Key themes were further assessed via an online survey (n=50).
Results: Patient-relevant measures of condition-management focused on “cverything else that comes
with” SCD, suggesting HCPs did not pay sufficient attention to day-to-day symptom variability. This was
juxtaposed against the “fived and one-off” electronic health record (EHR), collecting pre-specified data at pre-
determined snapshots of time, not considered reflective of outcomes associated with “feeling well” day-to-
day. Forty-four-point-seven percent of respondents had previously shared health data. Most were willing to
share data concerning symptoms and health service utilisation, but were less willing to share genomic and
EHR data. Sixty-one-point-seven percent believed HCPs did not pay enough attention to daily fluctuations
in mental and physical health. Financial benefits (74.5%), trust in organisations seeking data (72.3%), and
knowing how data will be used (61.7%) were key facilitators of data sharing. Seventy-one percent, 70% and
65.2% had not previously shared health data with the pharmaceutical industry, charitable organisations and
digital health interventions respectively, but were open to doing so in the future.

Conclusions: Those living with the rare condition SCD were supportive of collecting and sharing data to
foster research and improve understanding and outcomes. However, specific requirements were identified
to respect privacy and informational needs regarding future use of data. DHTs can be a valuable tool in
improving understanding of the day-to-day impact of health conditions, but understanding patient needs is
critical in ensuring involvement in the process, as not all data types are considered of equal value, benefit,

or risk.
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Introduction

People living with long-term conditions are increasingly
using digital health technologies (DHTs) to record and
monitor health data, using it to manage their personal
health (1-3); encompassing a broad range of information
such as medication adherence, health and lifestyle practices,
outcomes and experiences. Advancements in these DHTs
have arguably made this process simpler, with numerous
datapoints passively recorded and analysed, providing the
potential to improve both the management of long-term
health conditions (4) and resulting quality-of-life.

While the benefits of collecting real-world data (RWD)
about one’s own health may be numerous, including
tailored support from healthcare professionals (HCPs) (5,6)

and peer-support communities alike (7); the wider scale

Highlight box

Key findings

® Those living with the rare condition sickle cell disorder were
supportive of collecting/sharing personal health data with
healthcare professionals (HCPs), charitable organisations and
pharmaceutical companies; to improve understanding of day-to-
day condition impact.

* This would be more informative if focusing on outcomes patients
associate with “feeling well” day-to-day, which often differ from the
data needs of HCPs.

What is known and what is new?

* The willingness of those living with rare conditions to share
personal health data is well reported. However, no prior study
has highlighted the perceived utility of sharing patient-defined
data concerning day-to-day variability; nor have previous reports
of willingness-to-share personal health data with pharmaceutical
organisations been as high as those observed in this study.

What is the implication, and what should change now?

* As with COVID-19, digital health technologies will be an
increasingly valuable tool in improving understanding of poorly
understood health conditions, and particularly the day-to-day
impact. But consultation with patients is critical, as not all data
types are considered of equal value, benefit, or risk.
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collection, curation and analysis of personal health data
may provide unrivalled opportunities in advancing current
understanding of the natural history and progression
of health conditions that may otherwise remain poorly
understood (8,9). Furthermore, the COVID-19 pandemic
may have inadvertently acted as a catalyst for the systematic
coordinated sharing of routinely collected health data, with
13,395 publications of real-world evidence on COVID-19,
concerning epidemiology, quality-of-life, and symptoms in
just two years since the beginning of the pandemic (9).

It is this ability, to collect, curate and interrogate digitally
derived health data which is of particular interest within
rare disorders, a group of more than 10,000 conditions,
affecting approximately 350,000,000 people worldwide (10).
Exceptionally little is known about the day-to-day impact
of these conditions (11), how they affect quality-of-life,
symptoms, treatment side effects, and importantly, the
unmet needs individuals living with rare disorders face.
In this regard, our understanding of rare disorders is not
dissimilar to our understanding of COVID-19 early in
the pandemic. Approximately 79% of UK-based general
practitioners (GPs) are unsure how to manage patients
with rare disorders (12), with this lack of understanding
likely impacted by several difficulties in coordinating
and conducting experimental research, including patient
identification, unclear definitions of patient outcomes, and
significant heterogeneity (13,14).

Consequently, regulatory authorities are increasingly
recognising the value of RWD often derived via digital
health (15), to inform both pre- and post-authorisation
regulatory decision making for rare disorder therapeutics
(16-18). However, with patients not just the recipients
of care, but rather experts with lived experience of these
largely misunderstood conditions, the potential exists to
expand usage of digitally derived RWD to capture outcomes
of most relevance to patients, moving beyond “hard
endpoints” (19) to include patient experience, and patient-
reported experience measures (PREMs) (19), with a more
focused and holistic appreciation of patients’ most critical
needs, desires and aspirations.
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While many prior studies have explored the barriers and
facilitators of sharing electronic health record (EHR), and
registry data (20,21), few have explored what “feeling well
looks like” to patients with rare disorders and how this can
be captured via digitally derived RWD. The aim of this
mixed-methods study, conducted with individuals living
with a group of rare haematological conditions [sickle cell
disorder (SCD)] was to therefore explore (I) what ‘feeling
well’ looks like for someone living with SCDj; (II) how this
could be best monitored and reported day-to-day using
DHT; (III) which data patients believe HCPs should pay
more attention to and; (IV) which types of data individuals
affected by SCD would be willing to share, with whom, and
under what conditions.

Methods
Participants & eligibility

Utilising a mixed-methods design, a semi-structured focus
group was initially conducted to explore patient perspectives
and experiences, with identified key themes further tested
with a wider audience using a larger scale quantitative
survey. For the focus group, individuals aged 18 and over
with lived experience of SCD and who had provided
informed consent to take part in the study, were recruited
on a voluntary basis. We focused on SCD, as this is a rare
condition subject to considerable day-to-day variability,
with several key considerations impacting quality-of-
life, not all of which being routinely observed within the
health record, including hydration, the onset of sickle cell
crises, infection, swelling, side effects from medication,
including opiates, and issues with visual acuity. Following
introductions by a UK-based national sickle cell charity
(the Sickle Cell Society), an advertisement poster was co-
designed by individuals living with SCD and disseminated
on the social media pages (LinkedIn and Twitter) of the
Sickle Cell Society.

For the survey, individuals aged 18 and over with lived
experience of SCD self-selected to complete the survey.
While no formal verification of SCD status was performed,
the study was advertised both via a closed private SCD
Facebook group and via a verified sickle cell patient support
group (the Sickle Cell Society). A copy of the advertisement
shared on the Facebook group is provided in Figure SI.

In recognition of their time and expertise, both focus
group and survey participants received a £15 Amazon
voucher or could request a charitable donation for the same
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monetary value. While remunerating participants for their
time may have biased their motivations for taking part,
recognising people’s time and expertise is the best practice
in co-design the patient and public involvement research

(22-24).

Procedures (focus group)

The focus group analysis centred on one primary question
“What does ‘feeling well’ look like for someone with SCD and
how could this be best monitored and reported using digital health
technologies day-to-day?” We also asked a series of secondary,
related questions including (I) which, if any, data do you feel
that HCPs should pay more attention to when supporting
you in managing your SCD? and (II) which types of data, if
any, would you be willing to share, with whom, and under
which conditions?

"To address these core questions, a semi-structured topic
guide informed by existing literature (25) was co-designed
with a patient research partner (Z.G.S.) who the authors
engaged with via the Sickle Cell Society. Topic guide
questions were purposefully open-ended to facilitate in-
depth discussions about patient perceptions and experiences
of data sharing with suggested prompts also provided to
further facilitate discussion/clarification if required. Due to
ongoing COVID-19 concerns and restrictions, the focus
group was held online via Zoom. The focus group was
jointly facilitated by an experienced qualitative researcher
and the patient research partner with combined expertise
in qualitative research methods and lived experience of
SCD. The focus group was audio recorded, conducted with
informed consent, transcribed verbatim and anonymised
independently by two members of the research team.

Procedures (survey)

Based on the findings of the focus group, the cross-
sectional survey was developed in line with the Checklist
for Reporting Results of Internet E-Surveys (CHERRIES)
reporting standards (26). As such, the survey examined
attitudes towards what patients believed ‘feeling well’ looks
like for someone with SCD, and attitudes towards sharing
this data. The survey also explored if and how respondents
had previously shared their health data, whilst gauging prior
beliefs regarding the utility and benefit of doing so. A copy
of the survey is provided in Appendix 1.

Prior to being offered to participants, the survey was
tested for consistency by two members of the research team,
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the patient partner and subsequently piloted among a small
number of people with SCD to assess usability, readability
and interpretation. Recruitment for the pilot phase of
the survey was conducted over three working days in July
2022, with recruitment for the finalised survey conducted
over one week in September 2022. As with numerous prior
studies, the survey was administered via Google Forms.

Given the nature of SCD, a group of rare haematological
disorders, we aimed for a realistic sample of 50 people from
any location to explore, validate, or refute the findings of
the prior focus group which was focused predominantly
on UK perspectives to health data sharing. The survey
remained open until the required sample of participants
was reached. The survey was offered in English language
only due to resource constraints, and participants were
informed approximately how long the survey would take.
No personally identifiable data were collected or stored,
and all participants were reimbursed for their participation
in the survey with a £15 Amazon voucher. Additionally, each
respondent was given entry to a draw to win either a £100
or £40 Amazon voucher. Given the short duration required
to complete the survey (approximately 5 to 10 minutes),
the order in which questions appeared was not randomised
as we anticipated the likelihood of survey fatigue to be
minimal in such a short survey.

Data integrity checks and mechanisms to protect against
unauthorised access were built into the study design,
including only advertising via private and closed Facebook
groups and through direct contact via patient support
groups. While IP checks were not performed, we used
the Google Forms feature limiting responses to one per
person per email address. Additionally, frequency checks
were performed once responses were submitted in order to
identify suspicious submission patterns, including surveys
being completed once every ~10 minutes for a sustained and
continuous period of time. Finally, participants could not
amend, review or change their answers to a question once
submitted, with no back button and no summary page of
responses provided.

Measures

Survey questions were co-developed in partnership between
the research team and the patient research partner, a
copy of which is provided in Appendix 1. In addition to
primary questions concerning (I) what ‘feeling well’ looks
like for someone with SCD; (II) how this could be best
monitored and reported day-to-day; (III) which, if any, data
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respondents believed HCPs should pay more attention to;
and (IV) which, if any, types of data respondents would be
willing to share, with whom, and under which conditions,
we additionally collected responses concerning SCD
activity, including the number of sickle cell crises and
hospitalisations respondents had recently experienced;
in addition to basic demographic characteristics of
respondents including gender, age and ethnicity, on account
of acknowledged differences in data sharing attitudes across
gender, age and ethnicity (7,20,25).

Statistical analysis

We imported participant responses into Microsoft®
Excel™ (Redmond, WA, USA). We present summary
statistics to describe the characteristics of the participants.
Categorical variables were summarised by frequency and
percentage, with continuous variables reported as mean and
standard deviation (SD). Subgroup analyses, segmented
by markers of condition activity and demographics (age),
were also conducted. For comparison of attitudes, barriers
and motivators for data sharing between sub-groups,
all statistical analyses were conducted using STATA 14
(StataCorp LP, USA).

Patient and public involvement

The study design, focus group topic guide and specific
survey questions were co-designed with a patient research
partner living with lived experience of SCD.

Ethics

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
obtained ethical approval from the University of Plymouth
Faculty Research Ethics and Integrity Committee (Approval
No. 2826). All participants in both the focus group and
survey provided informed consent.

Results
Focus group

In response to the primary research question of “What does
feeling well look like for someone with SCD and how could this be
best monitored and reported?”, focus group participants (n=25)
identified a range of measures including mindset, service
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Table 1 Participant-defined measures of condition management

Participant defined measures
of condition management

Verbatim examples

Number of hospital visits

Associated complications

Lifestyle choices and healthy
habits

Sociability

Mindset

Mental health/emotional
wellbeing

“The way | used to count it was the number of days where | didn’t have a hospitalisation. And | thought that
was a very toxic way of trying to measure how well | am because there’ll be times where | have a really bad
crisis, but because I’'m having like a streak of however many months, | got up to just over two years once,
that will kind of stop me from going and getting the help | need” (participant 1)

“It might not be the pain, but | have gallstones, or my eyes are being impacted, something’s going on in my
body related to sickle cell and there’s something that | can’t ignore” (participant 5)

“Using vitamins, exercising etc. Just general healthy habits which tend to help you have a better of quality of
life ... just how well | manage to do all of those (healthy lifestyle choices and habits) as opposed to actually
just avoiding certain things” (participant 3)

“Eating a balanced diet” (participant 6)
“Drinking lots of water” (participant 5)

“How social I'm able to be ... I'm a huge extrovert and | get my energy from other people so normally |
would love to have a full calendar of social events. But if | start getting really anxious about that or saying
I’m just too tired and | feel like I've been putting them off, | feel that’s my sickle cell talking saying you
actually just don’t have the energy at the moment and you have to use that energy to look after your health”
(participant 2)

“A positive mindset” (participant 8)

“It’s difficult, of course it’s difficult. We've all got the mindset that we know that sickle cell is in the background
but how | deal with it is I'm like ‘no I’'m going to conquer this. | have to conquer this” (participant 4)

“The reason why | said feelings is because a lot of the time we think more of a physical pain when it comes
to sickle cell, but mentally, it’s extremely detrimental. The pain is what it is. But mentally, it can be a real
downer” (participant 4)

“Sometimes it’s not about you know, what'’s actually happening within you as in, how’s the kidney stones
going? How'’s the vascular necrosis? Sometimes it’s just, how have you actually coped with living? How
have you coped with waking up and going to work? How have you coped with waking up and not going to
work? The mental side of sickle cell always gets left out, having a chronic illness and living with it every day,
no matter how strong a person you are, no matter how positive you are, it is going to have an effect and you
will have days where you really have to lift yourself up ... | mean, how often are you asked that question,
how often do people actually ask, ‘how are you feeling? Not pain wise, how are you feeling in yourself?’
That’s a big one and the one that’s tackled the least” (participant 3)

utilisation and lifestyle choices they used to assess and
monitor their condition management (7able I).

Measures of condition management described by
participants often focused on “everything else that comes
with” SCD as opposed to predominantly clinical measures
typically collected in EHRs, with many participants
suggesting valued patient measures are currently missing
from existing data collection methods and tools.

“It’s not about, you know, what’s actually happening within
you. As in how’s the kidney stones going? How’s the vascular
necrosis? Have you bad any crisis? Sometimes it’s just how have
you actually coped with living? How have you coped with waking
up and going into work? If you are going to work? How have

© mHealth. All rights reserved.

you coped with not waking up and going to work? And sickle
cell, the mental side of sickle cell always gets left out, having a
chronic illness and living with it every day, no matter how strong
a person you are, no matter bow positive you are, it is going to
bave an effect and it will bave days where you really have to lift
yourself up.” (participant 3).

Perceptions of how desired measures of condition
management could be best monitored and reported
included measuring sickle cell “day to day” (participant 6).
The value of measuring condition management on such a
regular basis was often juxtaposed against the significant
delay between consultant/specialist visits. For example, “I
see mry consultant every six months. So within those months I
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Demographic data

Symptoms related to my condition

How I’'m feeling physically, mentally or emotionally
Medication utilisation
Genomic data

Health record data

6.6 6.8

Figure 1 Types of data respondents were willing to share, by data type.

bave to manage myself, my medication and everything else that
comes with it.” (participant 4).

This “day-to-day” perspective on the impact of SCD
was contrasted with the rather fixed and one-off nature
of EHRs, which tended to collect data usually at pre-
determined snapshots of time, and often may not cover
outcomes which those living with SCD believed were
associated with feeling well. The perceptions of the focus
group participants regarding data sharing are presented in
conjunction with the results from the online survey below.

Survey

Demographics & baseline characteristics

Fifty adults responded to the survey with two failing to
meet the inclusion criteria and one failing to answer the
questions provided, resulting in a 94% completion rate.
Demographics and baseline characteristics of the survey
respondents are provided in Table S1.

Defining “what good looks like”, and the types of data
participants would be willing to be share

When asked on a scale from 0 (not willing to share at
all), to 10 (very happy to share), survey respondents were
typically willing to share all suggested data types (Figure I).
Respondents were most willing to share demographic data
(8.55/10), symptoms related to their condition (8.45/10)
and data concerning health service utilisation (8.23/10).
Respondents were least likely to share genomic (7.66/10)
and health record data (7.3/10). Similar notions were also
reflected in the focus group. For example, “I worked in

© mHealth. All rights reserved.
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Willingness to share data

genomics so 1 realise some of the impact that you can bave if you
share your genomic data, like insurance and all that kind of stuff.
So I feel like I was asking myself more questions and 1 was more
weary of it.” (participant 2). Similarly, “I think when it comes
to sharing my details, like as my actual bospital records, you know,
really in depth and GP, no, I would I think I would be more what
do you need it for? What are you going to do with it? But I think
actual experience personal experience, I bave no problem at all.”
(participant 3). However, similar to the quantitative results
presented, some participants were willing to share such data
reflecting the importance of choice and voice in what data is
shared and by whom:

When asked the secondary research questions of which,
if any data should HCPs pay more attention to, 70.2% of
respondents believed that HCPs should pay more attention
to how “I am feeling mentally”, with 63.8% and 61.7%
reporting they believed HCPs did not pay enough attention
to their lifestyle (diet and exercise), and daily fluctuations
in symptoms, mental and physical health respectively. The
importance of mental health/emotional wellbeing was
repeatedly reiterated by focus group participants as shown
in Table 1.

Factors influencing the decision to share health data
(including motivations/incentives)

When asked on a scale from 0 (completely disagree) to
10 (completely agree), respondents generally agreed that
sharing their health data may benefit other people with
SCD (7.94/10). Conditions found to facilitate respondents’
willingness to share health data included trust in the
organisations seeking data access and use, transparency in

mHealth 2024;10:4 | https://dx.doi.org/10.21037/mhealth-23-18
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Table 2 Factors influencing the decision to share health data

Factors Percentage (%)
Financial benefits (e.g. cash payments shopping or Amazon vouchers, etc.) 74.5
Knowing how your data has helped other people with sickle cell disorder 48.9
Knowing that my friends/peers are also sharing their health data 44.7
Knowing precisely how your data is going to be used 42.6
Being made aware of new treatments or trials which you may be eligible for 42.6
Personalised guidance and insights about your symptoms and condition management 40.4
Financial donations to charities (including patient support groups) 40.4
Being made aware of your contribution to sickle cell disorder research 40.4

80.0 74.5%
70.2%
70.0 66.0%

47), %

60.0 55.3%
48.9%

50.0

40.0 34.0%

30.0
23.4%
21.3% 19.1%

20.0 17.0%
10.0 I
0.0

Likelihood of sharing (n

Shared with Shared with Shared with  Shared with digital Shared with
charitable academic pharmaceutical health interventions health insurance
organisations (sickle institutions companies companies

cell patient groups)  (universities etc.)
mShared in the past = Would share in the future

Figure 2 Difference between willingness to share, and previous sharing of health data, by organisation type.

data sharing use and financial incentives.

Trust in the organisation seeking and using respondents’
data was the single largest facilitator of health data
sharing, reported by 72.3% of respondents, while 61.7%
of respondents stated that knowing how their data will be
used would influence their decision. Similar notions were
also reported in the focus group. For example, “straight
away, if 1 don’t feel comfortable and I feel like there’s notr 100%
bonesty then I'm not sharing it. But once I'm told what it entails
and what it’s going to be used for, then I usually share it.”
(participant 3). Participants also appeared to value, although
to a lesser extent, the ability to withdraw consent for using
health data at any point (49%), knowing data was stored
in a secure facility (42.6%) and knowing that organisations
which misuse data will be subject to large fines or penalties

© mHealth. All rights reserved.

(36.2%).

Other conditions found to facilitate data sharing
included personal incentives for actively sharing health
data. Financial benefits (or shopping vouchers) in exchange
for the time taken to provide health-related data were the
most commonly reported factor influencing the decision to
share data (74.5%), followed by knowing how your data has
helped others (48.9%) and knowing that friends/peers were
also sharing their data (44.7%), as demonstrated in Table 2.

Previous sharing of health-related data

While 44.7% of respondents had previously shared some
form of health data, the organisations with whom they
had shared this data with varied (Figure 2), with academic
institutions (34.0%), health insurance companies (23.4%)

mHealth 2024;10:4 | https://dx.doi.org/10.21037/mhealth-23-18
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and charitable organisations (21.3%) most commonly
represented. Across all organisational types, the proportion
of respondents willing to share data was consistently greater
than the proportion who had previously shared data with
these organisation types. The largest opportunity reported
by respondents was within the pharmaceutical industry
where 19.1% of respondents had previously shared data,
and 66.0% were willing to do so in the future; suggesting
that 71% of those willing to share health data were yet to
do so. This was followed by charitable organisations where
70% of those willing to share data were yet to do so (21.3%
shared to date compared to 70.2% willing to share) and
digital health interventions (65.2%).

Discussion
Principal findings

Responding to gaps in existing literature (12,13,19),
this research explores what ‘feeling well’ looks like for
those living with SCD, how this could be best monitored
and reported day-to-day using DHTs, and the barriers
and facilitators to sharing this data for the purposes of
improved condition understanding and research. Measures
of condition management considered to be of greatest
importance from a patient perspective were often focused
on “everything else that comes with” their condition. Central
to this was “measuring sickle cell on that day-to-day basis”, with
most participants believing that healthcare providers did not
pay enough attention to day-to-day variability in symptoms
and outcomes. A willingness for frequent recording and
reporting was often juxtaposed against the significant
delay between consultant/specialist visits. Patients were
willing to share symptom data, and those concerning health
service utilisation, but were less eager to share genomic and
health record data. However, conditions found to facilitate
patients’ willingness to share health data included personal
incentives for actively sharing health data, and being
informed about how their data had helped others. Finally,
the largest gaps between willingness and previous sharing of
health data were for the pharmaceutical industry, charitable
organisations and digital health interventions, where 71%,
70% and 65.2% respectively, of those willing to share health
data, were yet to do so suggesting a current disparity between
patient willingness to share health data and actioned
behaviour. As discussed, this may be due to factors shown to
influence patient willingness including trust, transparency
and relevant incentives not yet being fully realised from a

© mHealth. All rights reserved.
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patient perspective. The onus is therefore not on patients
to just ‘share’ their data, but rather for organisations and
DH'T5 to create a safe and appealing environment where
patients feel comfortable and empowered in sharing their

health data.

Interpretation

Prior research has shown that those living with rare
disorders, regardless of the severity of their condition and
their socio-demographic profile, are supportive of data
sharing to foster research and improve healthcare (7), with
DHTs increasingly being used to expedite this process and
inform how such data collected via digital health can be
better used to improve patient outcomes and experiences (19).

Our findings suggest that the measures of condition
management of most importance to patients were not the
hard clinical and laboratory-based measures typically used
to define condition management, but instead focused on
“everything else that comes with” their condition. Key to this
was “measuring sickle cell on that day-to-day basis”, which
was often juxtaposed against the significant delay between
consultant/specialist visits. This finding therefore suggests
a disparity between what is currently being measured and
therefore valued by clinicians in condition management,
and what is valued by “empowered” patients (27,28). This
suggests a key role for such data in filling gaps in our
understanding of poorly understood conditions from the
patients’ unique perspective, as opposed to simply providing
“biocapital” for others (29,30), including science and
technology industries to harness and exploit, as suggested
elsewhere (31).

This finding aligns with the recent movement among
health regulators to not only focus on “hard endpoints” (17-19)
but also on patient experience. Most participants in our
study believed that healthcare providers did not pay enough
attention to day-to-day variability in both symptoms and
outcomes, with 70.2% of respondents believing HCPs
should pay more attention to how “I am feeling mentally”,
with 63.8% and 61.7% reporting they believed HCPs
did not pay enough attention to their lifestyle (diet and
exercise). This may be a result of a lack of awareness
among HCPs in knowing what matters to patients with
specific rare disorders. Recent studies of primary and
secondary care providers in Kazakhstan (32), the United
Kingdom (12) and Poland (33) have demonstrated that
most physicians lacked basic knowledge about the aetiology,
epidemiology and prevalence of rare conditions, with 94.6%
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of physicians perceiving their knowledge on rare disorders
as insufficient or very poor, and less than 5.3% feeling
prepared for caring for patients with rare disorders (33).
Co-design between patients and HCPs may help broaden
current understanding and better align these stakeholder
perspectives and expectations with regard to data collection
and sharing. This requirement to better understand the
experiences of patients and how digital health may play a
role in broadening understanding has been well documented
among lower-income or culturally marginalized
individuals (7). This research therefore provides a valuable
addition to the literature, particularly in light of the
struggles those living with SCD face in being heard (34-36).

As suggested in prior research (7), understanding what
patients want and need from rare disorder research and
data sharing, is critical to ensuring their participation
and engagement in the process as not all data types are
considered of equal benefit, or of equal risk. We found that
patients were willing to share symptom data, and those
concerning health service utilisation, but were far less
willing to share genomic and health record data. This is a
finding corroborated in prior research which showed that
genetic information is of particular concern among patients.
A recent study highlighted that 35% of respondents
believed genetic information is very sensitive (7), while
wider research shows a similar trend of genomic data being
considered more ‘sensitive’ than others (37).

A hesitation linked to sharing genomic and health
record data is often linked to a fear of reprisals, namely
data being used against individual patients or collective
communities (38-43) including a reduction or rejection in
medical insurance cover (35,40,44-48) and employment
opportunities (40,46,49-50). Prior studies have shown that
willingness to share health data among those with rare
disorders comes with specific requirements in order to
respect their privacy, choices and needs for information
regarding the use of their data (7), with such conditions
viewed as safeguards preventing data from being misused,
surreptitiously extracted or used to serve agendas that
benefit research and industry as opposed to patients (51,52).

In fact, emerging research suggests patients may be
willing to share more sensitive types of data such as
genomic data, provided explicit permission has been sought
and policies reflect patient expectations for how this should
be achieved (52,53). Confidence and willingness to share
more sensitive data is therefore not unachievable. For
example, a 2018 study exploring the reasons why those
living with rare disorders shared their personal health data
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online found that participants had several concerns about
privacy, but that the motivation for sharing despite this
risk was that it could lead to new developments, thereby
helping themselves and others (53). Another study (54)
found similar results, that patients (in their case members
of a European leukodystrophies database) supported data
sharing in order to generate greater knowledge and clinical
outcomes. While different demographic groups may have
different responses and attitudes towards data sovereignty,
prior research does suggest that patients living with a rare
disorder are increasingly willing to engage with research,
as it often offers the only hope of accessing a diagnosis
or benefitting from a treatment or a cure. Linked to
this theme of facilitators of data sharing, we found that
conditions promoting patients’ willingness to share health
data included trust in the organisations seeking data access
and use, transparency in data sharing and use, provision of
personal incentives, and knowing how your data has helped
others.

However, the willingness of patients and their families
to support the scientific research agenda and engage with
biomedical research and data sharing can often leave them
vulnerable (7). One of the key problems with research
into rare disorders has been that the hope and promises
associated with developments in technologies have often
been slow to translate into clinical outcomes, and that while
there might be scientific merit, patient communities have
often not experienced any benefit. This links to our finding
of providing more immediate and personal incentives
for participation, particularly if companies are known to
be making commercial gains from data sharing practices
(55-57). While for many, the incentive of more altruistic
benefits is enough (56,58), a range of incentives including
refunds or compensation from health insurers (59), financial
incentives (57,59) availability of research results (23,60) may
provide sufficient incentives to take part in rare disorder
research and data sharing (61).

It is worth noting that our findings differ to the majority
of research that says data security and management is often
the most significant influencing factor in affecting people’s
willingness to share data. In some studies, data privacy was
the most significant concern in comparison to other factors
reviewed (23,50,61,62) while in our survey the importance
of data privacy, while high, was less pronounced compared
to other factors. Having the ability to withdraw consent
for using health data at any point was a facilitator of data
sharing among 49% of respondents, while knowing data
was stored in a secure facility (42.6%) and knowing that
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organisations which misuse data will be subject to large fines
or penalties (36.2%) were also important, as also reported
elsewhere (40).

While our finding that respondents were more likely
to share personal health data with academic and public
institutions is not a novel finding, with trust in not-for-
profit stakeholders well documented to be much higher
than for-profit stakeholders (63), our finding that the
greatest “untapped” opportunity for data sharing is with for-
profit stakeholders is a novel one. Across all organisational
types, we found that the proportion of respondents willing
to share data was consistently greater than the proportion
who had previously shared data with these organisation
types, across all for-profit and not-for-profit stakeholders.
However, the largest opportunity reported by respondents
was within the pharmaceutical industry where 71% of
those willing to share health data were yet to do so,
followed by charitable organisations (70%) and digital
health interventions (65.2%). This is opposed to previous
literature that has historically suggested low support for
pharmaceutical use (54,63,64). While previous research has
often focused on a single population with just one of many
rare disorders, this general theme may be reflective of a
change in attitudes towards data sharing post COVID-19.
While yet to be assessed for validity and generalisability in
other rare disorders, our research highlights the importance
of regularly reviewing patient perspectives regarding
DHTs and data sharing practices, given the variable and
changeable nature of technology, condition awareness and
data sharing practices.

Strengtbs and limitations

While several prior studies have focused on approaches to
genetic data pooling and registries sharing data (65,66),
there has until now been an absence of published evidence
dedicated to attitudes concerning the sharing of patient-
level health and experience data in rare disorders. This
study therefore provides a novel addition, by going beyond
data sharing concerning the EHR and the more clinically
focused patient registries, instead focusing on real-
world symptom and experience data which may be more
readily harnessed via the use of digital and other health
technologies. Additionally, the study being co-designed
and coordinated by those living with a rare disorder,
maximised relevance, highlighting what those living with
SCD truly believe to be the information that healthcare
providers, should listen to, but are not currently listening
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to, presenting a role for future data collection and sharing.
However, there are also several limitations to this analysis
which may impact the generalisability of the findings.
The first and most obvious limitation is that this analysis
concerned only a small group of people living with one
specific rare disorder, SCD, which in itself is a highly
heterogeneous group of conditions. As such, it would be
beneficial to repeat this exercise with other, more diverse
and representative groups of people living with a variety
of rare disorders, including family members and caregivers
whose views were also absent from this study; in order to
confirm the generalisability of the findings beyond SCD.
This links to a further limitation of the study was that
despite the focus group being quite large from a qualitative
perspective, the size of the survey was quite restrictive.
Given the number of participants, it is entirely likely that the
ability to participate was reduced and therefore that some
opinions were not, or could not be expressed, a limitation
of using a quota approach to sampling. Furthermore, the
nature of recruitment meant that it is likely only those with
a specific position for or against data sharing were likely
to attend, therefore disproportionately attracting more
fixed or even extreme views. This may have been further
compounded by advertising both the focus group and
survey via social media, and requiring respondents to take
part digitally. We had a high number of respondents aged
35 or under, and the age breakdown of those involved in
our study may not be reflective of the population norms
for SCD. Added to this is the limitation that we did not
collect demographic data as part of the initial focus group,
which informed the latter survey. Therefore, we cannot
be certain that we achieved a balanced mix of views from
those of varying ages, ethnicities and socio-economic
status, which may have subsequently impacted our ability
to delve into certain themes, and prevented exploration of
these themes during the subsequent survey. Additionally,
the availability of the survey in the English language only
may have also led to a more limited sample as this may be
exclusionary to certain Black, Asian and Minority Ethnic
(BAME) populations, which would be expected to be
highly prevalent among those living with SCD, a condition
which predominantly affects BAME populations. While
recruitment among those living with rare disorders is
generally more problematic than other condition areas (67),
a larger sample and alternative means for inclusion,
including face-to-face focus groups and paper surveys,
would have enabled the attitudes of the median person with
SCD to be highlighted, and the findings more likely to be

mHealth 2024;10:4 | https://dx.doi.org/10.21037/mhealth-23-18



mHealth, 2024

generalisable to wider populations. Further research should
mirror this work in other rare disorder cohorts to determine
if the findings are generalisable, and if in fact, patients
are willing to systematically collect and share health and
experience data through with the assistance of DHTs.

Future research

Future research should examine how the findings presented
here can be put into practice. Respondents in both our focus
group and survey were clear in their belief that more should
and can be done to understand the full spectrum of what it
is like to live with a rare condition, and that digital health
can play a valuable role in filling this gap. What is unclear
is how such a technology would need to look, the features
required, and how feasible collection of such data is on a
routine basis. Key to this is considering not only willingness
to provide data, but also the quality of such data collected
in real-world “non-controlled” settings, and how influential
this is for healthcare providers required to make decisions
regarding their patients’ care.

Conclusions

Patients living with SCD, a rare condition which is
characterised by poor understanding and awareness, were
supportive of data sharing to foster research and improve
healthcare. However, patients had specific requirements
in order to respect their privacy, choices and needs for
information regarding the use of their data. Measures of
condition management of most importance to patients often
focused on “everything else that comes with” their condition,
which they believed HCPs did not pay enough attention to,
including day-to-day variability in symptoms and outcomes.
Understanding what patients want and need from rare
disorder research and data sharing is critical to ensuring
their meaningful involvement in the process as not all data
types were considered of equal benefit or risk.
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The Sickle Cell Society are working with Prometheus Health and the
University of Plymouth to understand whether you would share your
health data, and under what conditions?

It will take 5 minutes to complete, and your involvement would be
completely anonymous.

As a thank you for taking part, you will be entered into a draw to win
either a £100 or £40 Amazon voucher.

a
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Scan me with your

phone OR click the link
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Figure S1 Advertisement for survey.
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Appendix 1: Survey instrument

Background
1. How would you describe your gender?
o Female
e  Male
e  Transgender
o Gender neutral
e  Non-binary
o Other
o Prefer not to say
2. What is your age?
o 18-24
o 25-34
i 35-44
°*  45-54
e 55-64
e 65-74
e 75-84
d 85+

®  Prefer not to say

3. Please choose one option that best describes your ethnic group or background
Black/African/Caribbean/Black British

o African

e Caribbean

*  Any other Black/African/Caribbean background, please describe
Asian/Asian British

o Bangladeshi

. Chinese

¢ Indian

*  Pakistani

*  Any other Asian background, please describe
Mixed/multiple ethnic groups

e White and Asian

*  White and Black African

e White and Black Caribbean

*  Any other Mixed/Multiple ethnic background, please describe

White
e English/Welsh/Scottish/Northern Irish/British
e Irish

*  Gypsy or Irish Traveller

*  Any other White background, please describe
Other ethnic groups

o Arab

*  Any other ethnic group, please describe
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4. In addition to your sickle cell disease, do you have another healthcare condition or disability linked to your sickle
cell disease?

e Yes (please specify)

e No

° Not sure

5. In addition to your sickle cell disease, do you consider that you have another healthcare condition or disability not
linked to your sickle cell disease?

e Yes (please specify)

o No

° Not sure

6. How many sickle cell crises have you experienced in the past 12 months?

° 0

. 1-2

. 3-5

. 6-10
° 11+

7. How many times have you gone to hospital because of a sickle cell crisis in the past 12 months?

° 0

. 1-2

. 3-5

. 6-10
° 11+

8. How many times have you seen a sickle cell disease specialist [e.g., consultant haematologist, clinical nurse
specialist (CNS), etc.] in past 12 months

° 0

. 1-2
. 3-5
° 6+

9. Have you previously shared your health data, and if so with who?
e Yes (please specify)
i No
o Not sure
If you bave, please specify:
e Charitable research institutions (e.g., the Sickle Cell Society)
*  Academic Institutions (e.g., universities)
*  Commercial Research Organisations (e.g., pharmaceutical companies like Novartis)
¢ Digital Health Companies (e.g., eleven)
*  Health Insurance Companies
*  Viasocial media
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Main questions

1. How willing are you to share health data? (Scale Not at all willing 1 to 10 Very willing)

2. Which of the following factors may influence your likelihood of sharing your health data (multiple answer) (Yes/
No)

e How much I trust the organisation collecting/using my data

e How much I trust the company

*  Whether it is clear how my data will be used

*  Whether I have the ability to remove/withdraw consent of using my data at any point

*  Whether my data is stored in a secure facility

*  Whether organisations that misuse my data will be subjected to large fines or penalties

3. Which types of organisations would you most likely share your health data with in the future?
o Charitable research institutions (e.g., the Sickle Cell Society)
o Academic Institutions (e.g., universities)
*  Commercial Research Organisations (e.g., pharmaceutical companies like Novartis)
e Digital Health Companies
. Health Insurance Companies

4. Which types of health data would you be willing to share? (Scale Not at all willing 1 to 10 Very willing)
. Health record data (e.g., tests and data collected by your GP or hospital doctor)

. How I'm feeling mentally, emotionally or physically

. Symptoms related to my sickle cell disease

*  Details about how often I have been to the GP or hospital

*  Details about my use of medications, including whether I have taken them

. Demographic data (e.g., my age, my gender, my ethnicity, etc.)
. Genomic data (e.g., my DNA or genetic make-up)

5. How much do you agree with the following statement (1-Strongly disagree — 10-Strongly agree):
“Sharing my bhealth data may benefit other people with sickle cell disease”

6. Do you feel that healthcare professionals should pay more attention to any of the following when supporting you
in managing your sickle cell disease? (Yes/No)

e  How you are feeling mentally

o Your lifestyle (diet and exercise)

*  How regularly you take your medications

*  Your fluid intake

*  Daily fluctuations and changes in how you feel both mentally and physically

*  Other (please specify)

7. Which of the following would motivate or incentivise you to collect and share your health data?
e  Financial benefits (e.g., cash payments, shopping or Amazon vouchers, etc.)
o Financial donations to charities (including the Sickle Cell Society)
*  Personalised guidance and insights about your symptoms
*  Being made aware of new treatments or trials which you may be eligible for
¢ Knowing how your data has helped other people with sickle cell disease
*  Being made aware of your contribution to sickle cell disease research
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*  Knowing precisely how your data is going to be used
*  Knowing that my friends/peers are also sharing their health data

8. Is there anything else you would like to tell us about sharing your health data?
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Table S1 Demographics and baseline characteristics of survey respondents

ltems Frequency (% of sample) (n=47)

Age (years)

18-24 17 (36.2)
25-34 21 (44.7)
35-44 5(10.6)
45-54 2 (4.3
55-64 1@2.1)
65 and over 1@2.1)
Sex
Male 10 (21.3)
Female 35 (74.5)
Non-binary 2 (4.3)
Ethnicity
Black, Black British or Caribbean— African 17 (36.2)
Black, Black British or Caribbean— Caribbean 6(12.8)
Mixed or multiple ethnic groups—White and Asian 3(6.4)
Mixed or multiple ethnic groups—White and Black African 11 (23.4)
Mixed or multiple ethnic groups—White and Black Caribbean 12.1)
White (includes any White background) 1@2.1)
Prefer not to say 8(17.0)
Previously shared health data
Yes 21 (44.7)
No 26 (55.3)
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