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Abstract

Background: The sustainability of health and socia care has led to an imperative to shift the balance of care to communities
and support person-centered, integrated, preventive, comanaged, and sustainable care. The digital tool set can support this shift;
however, it must extend beyond a clinical focus to include broader personal, social, and environmental needs, experiences, and
outcomes. The existing digital health and care design and user requirements literature focuses mainly on specific digital products
or design methods. There is little whole-system or whole-of-life consideration, which is crucia to enacting more significant
transformations that span different groups and domains.

Objective: This study aimed to present a set of recurring user requirements and themes for comanaged digital health and care
services derived from the body of co-design projectswithin adigital health and care program. This study aimed to enable people
and organi zations |ooking to reorient their approach to health and care research and delivery from a system-led and condition-specific
approach to a more person-centric, whole-of-life model.

Methods: Participatory design formed the core methodological approach in underlying the design research, from which user
requirementswere derived. The process of surfacing requirementsinvol ved a selection framework for theidentification of eligible
projects and a structured review process to consolidate user requirements.

Results: This paper presents a set of 14 common user requirements that resulted from a review of co-design projects. The
findings demonstrate overlapping and reinforcing sets of needs from citizens and care professionals related to how data are
comanaged to improve care and outcomes. This paper discusses the alignment, contrasts, and gaps with broader, comparable
literature. It highlights consensus around requirements for personal health storytelling, sharing data on care experiences and how
this can support personalized guidance, visualize trends to support decision-making, and generally improve dialog between a
citizen and care professionals. These findings identify gaps around how groups and networks of people engage, posing difficult
guestions for people designing support services as some of the user requirements are not easily met by organizations operating
insilos.

Conclusions: This study proposes future recommendations for citizens as active, informed, and consenting partners using new
forms of privacy-preserving digital infrastructure that puts the citizen in firm control. It is also recommended that these findings
be used by people developing new digital services to ensure that they can start with knowledge of the broader user requirement
context. Thisshould inform domain-specific research and devel opment questions and processes. Further work is needed to extend
these common requirements to more explicitly consider the trust framework required when citizens comanage their dataand care
across a broad range of forma and informal actors. Consideration of how authority, delegation, and trust function between
members of the public will be critical.
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Introduction

Background

Health care systemsworl dwide face unprecedented sustainability
challengesthat further exacerbate the impact of the COVID-19
pandemic [1,2]. A shifting political landscape and growing
recruitment crisis further affect the United Kingdom'’s health
care service delivery and staff well-being [3]. In parallel, there
is an increasing policy and practice imperative to shift the
balance of care to communities and enable a system that
supports person-centered, integrated, preventive, comanaged,
and sustainable care[4,5]. Scotland's strategy recognizes digital
technology asacritical asset for delivering changes at scale[6].

In previous work, the authors have proposed that the digital
health and social care tool set must help systems understand
peopl€e's lived experiences [7]. This study defined individuals
health in terms beyond what a clinical record system holds to
include broader personal, social, and environmental needs,
experiences, and outcomes. The authors also argued for a
balance between a health care system’s need for controlled,
governed, and secure record systems and a person’s need for
agency, trust, choice, and the ability to connect their dataacross
agencies, informal care circles, and communities. The authors’
systems of record arguments are nested inside the need for
broader changes to culture and practice, from a focus on
transactional relationships between citizens and systems to a
more personalized and collaborative approach to care and
support. In addition, the study proposed that a care system must
use any formal or informal assets to sustain engagement, care
interactions, and experiences on a comanaged basis. This
position recognizes the complexity of thedigital health and care
ecosystem among the stakeholders involved, the continued
exploration required to understand the efficacy of digital
methods, and the challenges of variousdigital toolsand products

[71.

Therefore, this concept of the comanagement of health and
socia care emphasizes working in partnership with citizensto
organize multiple relationships and assets to deliver
person-centered care. Thisapproach will create more sustainable
methodsto meet citizens' support and self-care needs and wishes
through mutual discussion and decision-making. This previous
work concluded by contrasting these principles with other
approachesthat focused on organi zation-centric needs, practices,
and efficiencies[7].

The literature on digital health and care design and user
requirements focuses mainly on either digital products [8-16]
or design methods [17-22]. Thisfocus limits digital health and
care domain knowledge to silos, such as individua clinical
conditions, care groups, clinical specialties, or domains of
influence (eg, health care, social care, housing, and social
security). There is no whole-system or whole-of-life
consideration, indicating that people looking to enact more
significant transformations have no common reference to span
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these groups and domains. Thislack of whole-system thinking
makes it difficult to formulate strategies, policies, and digital
architectures to satisfy the person-centered, integrated, and
comanaged care ambitions set out in government health care
transformation strategies described previoudly.

Other attempts have been made to close similar gaps through
frameworks and guidance, such as the National Institute for
Health and Care Excellence Evidence Standards Framework
for Digital Health and Care Technologies [23] and the World
Health Organization guidance on digital health for researchers
[24]. However, these were limited to one system satisfying
requirementsrelated to safety and did not acknowledge the user
requirements and benefits of involving citizens to create value
for both the people and the system. There is a need to move
beyond acceptability and feasibility to ensure that the future
introduction and devel opment of digital tools meet theidentified
needs.

Onthebasisof an analysis of insightsfrom aco-design program,
this study proposes a set of recurring user requirements and
themes for comanaged digital health and care services. The
findings present a starting point for further development and
future research on digital health and care support options. It
provides evidence of unmet needs in a whole-system context
to support more holistic and integrated care led by the person.

Related Literature

This study categorized the digital health and care user
requirements literature into three main areas. (1) co-design
methods to change services or €licit user requirements; (2)
topic-, condition-, or product-specific design exercises; and (3)
a crosscutting review or discussion of general user
reguirements.

Greenhalgh et a [25] reviewed the cocreation literature,
identifying different threads across disciplines, including
business studies (value cocreation), design science
(experience - based co - design), computer science (technology
co - design), and community development (participatory
research). They noted commonalities across the methods that
determined success. Thesewere (1) systemsthinking, (2) focus
on creativity and human experience, and (3) emphasis on
process, (eg, relationships, governance, leadership, and conflict).
The broader literature reflectsthis characterization with evidence
of value c-creation [17], experience-based co-design [18],
technology co-design [19-21], and participatory research [22].
Additional studies reinforce the need to create end-to-end
co-design frameworksthat look beyond technological cocreation
[26,27].

Theliterature demonstrates adiverse range of co-design projects
covering healthy aging [8], palliative care[9], cancer care[10],
medicine adherence [11], reablement [12], and a range of
long-term conditions [13-16]. The precise methods vary, from
those undertaking user research through semistructured
interviews [8,9] to those focusing on group-based activity
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following user-centered design principles [10,13-15] to more
product-oriented approaches[11,12,16].

The peer-reviewed literature for a cross-cutting approach to
user requirementsis limited, focusing on common perceptions
and insights rather than user requirements [28,29]. The gray
literature provides the most cross-cutting user requirements
curation and analysis. Thismaterial isprovided by professional
membership bodies [30,31], regulators [32], or innovation and
delivery agencies[33,34].

Overdll, theliterature focuses on design methods and co-design
to elicit user requirementsfor specific technologies or services.
However, although there are calls for more focus on whole
systems, human experience, and processes, the literature does
not yet fully define common user requirements across diverse
groups of people, conditions, services, and technologies.

Objective

Thisstudy aimed to address this gap by sharing a set of common
user requirements based on lived experiences from a range of
co-design projects acrossthe health care continuum, which were
undertaken within a digital health and care program spanning
7 years [35]. Through this, the authors sought to inform the
future devel opment of digital health and careinterventions based
on human experiences that span whole systems. The
requirements shared in this paper have enabled the program to
evolveto undertake rapid coproduction-based service modeling,
prototyping and integration, and possible deployment exercises.
Therefore, this study intended to support knowledge sharing to
enable others to develop similar infrastructure and methods to
help move beyond apurely digital product focus and satisfy the
cross-cutting data-sharing, coordination, and integration needs
described hereafter.

Methods

Overview

Before providing details regarding the specific process of
identifying user requirements, it is important to provide the

Figure 1. Initia study selection.

Chute et al

methodological context and the range of projects from which
the regquirements were derived. The reviewed projects were
undertaken as part of a large-scale digital health and care
program in Scotland. The Digital Health & Care Innovation
Centre (DHI) was established in 2013 as aresponse to the need
to support collaborative approachesin research and innovation
across academia, civic organizations, and industry partners. The
initial model of the DHI recognized the value of academic
research in evidencing and testing ideas for innovation,
particularly in the digital health and care context where the
previous introduction of technological solutions failed to meet
the needs of health care services. In addition, design-led
approaches that supported rapid prototyping and testing of
solutions provided the opportunity to learn quickly and iterate
with the benefit of involving key stakeholdersin the co-design
process. During the first phase, the DHI commissioned and
delivered 105 projects over 3 years. The projects reached
varying stages of maturity, with some intended for concept
exploration only, whereas others went into live clinica and
academic trials.

Participatory design is the core methodological approach and
design research practice of academics working as part of the
DHI to engage a diverse range of participants in the co-design
of digital health and care projects. The approach across the
projectsfrom which the user requirementswere derived involved
a range of methods to engage people in co-design, such as
interviews, workshops, experience prototyping, creation of lived
experience personas, speculative design, and the wizard of oz
techniques. The methods applied within each project were
bespoke to the people, topics, and outcomes in question.

Surfacing Requirements

The process of surfacing user requirements, outlined in Figure
1, involved reviewing 52 co-design projects over 7 years,
working with >3500 citizens, >1000 health care professionals,
16 hedlth boards, 15 charities, and 10 socia care providers.
These projects supported diverse groups, generating insights
across severa areas, including healthy aging, mental health,
and long-term condition management.

|dentification

105 digital health and care
projects

¥

Screening

52 used participatory or co-
design methods

53 records excluded

L

Eligibility

52 full texts assessed for
eligibility

> 24 full texts excluded

v

Included

28 digital service co-design
projects (26 publications)

The dligibility criteria used to filter projects were as follows:

- The project focused on services where citizens were
engaged in the co-design process (eg, diabetes or multiple
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- Theproject explored communication, decision-making, and
planning, which could be improved through digital tools,
such as blood donation services. Other excluded projects
focused ontactile, physical, and rapport-based interactions;
for example, music therapy and objects to help young
people communicate their needs.

« The projects were from the first 4 years of the co-design
portfolio work. Thiscriterion wasintroduced asthe second
half of the program involved co-design work that was
informed by learning and experiences to date. This
minimized the risk of design insights being overtly
influenced by the design team because of their accrued
knowledge and experientia learning.

Following project selection, the team undertook 3 reviews, as
shown in Figure 2, of project reporting to gather and summarize
co-design insights.

Figure 2. Review process.

First Review
Longlisting of insights (51
recorded)

28 digital service co-design
projects (26 publications)
identified

P

Results

Common Citizen Needs

The findings were organized into 4 parts. Tables 1-5 are a
summary of the user requirements mapped to the projects that
generated insights. Example quotes from the co-design
participantswereincluded to illustrate the original insights. The
second part is a small section summarizing the professional

Table 1. Requirements: telling my story once.

Chute et al

The insights were then clustered and synthesized into a set of
common user requirements (>6 project references) in an
appropriate user design format: “As a [type of person or role]
| want to be ableto [do something] to [achieveagoal].” Insights
that did not fit within the user requirementslanguage and format
were analyzed thematically. Case study insights and innovative
ideas from the co-design activities that showed clusters of
requirements and themes in context were selected. Where
possible, the outlined user requirements and themeswere curated
using language that does not heavily lean toward any given
domain; for example, using generic language around people,
personal data, dialog, and care rather than medical language
around patients, clinical data, appointments, and treatment.

Second Review
Reread of reports, with
reference to the insights
longlist:

- Generating requirements
statements covering clusters
of insights (22 recorded).

- Recording examples and
their frequency

Third Review
Reread, generating a
requirements shortlist (18):
- Pairing requirements when
required
- Excluding 4 requirements
for not meeting a minimum
frequency threshold (6
studies referenced)

L

Case Study Selection
Identifying the co-designed
digital service innovations

that best demonstrate

clusters of requirements and
the underlying themes

>

Thematic Review
Reviewing the insights to
identify the underlying
themes not easily
represented in digita
requirements language

needsthat arosein parallel through the same co-design projects
to demonstrate that in most cases, the professionalswere asking
for the sametools, both for the citizen and to improve activities
and outcomes when providing care. The third section describes
the emergent themes that could and should not be trandated
into the required language. The fourth section offersa case study
that draws together many themes and requirementsto illustrate
user needs in context.

Codes Requirements (asacitizen  Example quotes
comanaging health care ser-
vices, | want to be able to)

Co-design studies

P1 Hold and share my personal
health story and have ser-
vices use thisto personalize

“Different people every time...It can be a bit annoying | think for anyone, if you
have one main doctor and you're seeing ten other different ones, feel like you're
telling the same story over and over and over again.” [Person living with diabetes]

[36-54]

my care [36]
. “..itwouldbereadly niceif there was alittle bubble with my story there without me
having to say it again and again.” [Person living with multiple sclerosis] [37]
P2 Share my experience and «  “Perhapswhen | am sending notes to you, you can see, ‘yes, she cycles once a [37, 41, 43, 48, 50,

outcomesand for thistoim-
prove care for myself and

othersin the future diabetes] [40]

week’—or ‘ she works seven days aweek on her back-side!” | think [the consultant]
needs to know that people are doing some level of exercise.” [Person living with

51, 53-57]

https://www.jmir.org/2022/6/€35337

RenderX

JMed Internet Res 2022 | vol. 24 | iss. 6 | €35337 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Chuteet al

Table 2. Requirements: meaningful dialog with professionals.

Codes

Requirement (as acitizen
comanaging health care ser-
vices, | want to be able to)

Example quotes Co-design studies

P4

Have conversations with
professionals that focus on
my priorities

Have conversations with
professionals who have the
necessary information or test
results available and gath-
ered ahead of time

Havean ongoing dialogwith
professionals outside of for-
mal appointments, allowing
me to ask questions on my
own terms

. “It'sjust trying to balance up what the patient’s needs are, versus your own agenda [38-40, 43, 48, 51,
with them.” [Care professional] [39] 52, 54-56, 58, 59]
« “Inthe holistic needs assessment, the client will tick what concerns they have and
will also score them out of ten. If someone’s scored something ten then that's are-
ally high concern for them, and that to me would be a priority” [Care professional]
(48]

. “..beforel comeinyouwould bereading [my] notes, and I'll haveaweedrop-down [38-43, 51, 53, 54,

box with the questions | would like to ask you about my blood sugar levels, soyou 56, 57]
have [time] to think ‘ oh that iswhat she wantsto discusstoday’” [Person living with
diabetes] [40]

«  “..youalwaysforget everything. The number of times| go to aclinic appointment, [43,50-52,55,56]

and | think ‘oh, | must ask them this,” and then afterwards you go out and my mum'’s
like, ‘did you ask about...?” [Person with asthma] [54]

Table 3.

Requirements: access and understand data.

Codes

Requirements (asacitizen  Example quotes Co-design studies

comanaging health care ser-
vices, | want to be able to)

P7

Access personalized guid-
ance, signposting, and navi-
gation support based on my
personal health story

Have joint visualizations of
clinical and personal data
available to help me and
others to see patterns and
trends over time

See atimeline or route map
of my care interactions and
understand their content and
purpose

«  “How important isit that you can personalise the system? 100% That's how you [36, 38, 40, 42,

make it work for you.” [Older adult] [60] 50-52, 54, 55, 61,

«  “That'sone of the challenges for patients, if clinical staff potentially aren't avare  62]

of the service, it could take somebody along time to then get engaged” [Care pro-
fessional] [48]

« “It'sall about constant monitoring and recording and using previous experience””  [36, 37, 39-43, 51,

[Person living with diabetes] [41] 53, 54, 56, 63]

o “l'wouldn’t know who to contact or even if you phonethe MS nurse, you leavea  [38, 40, 50, 51, 55,

message, and they’ |l get back to you but even that getslost in trandation...| dotend 56, 59]
to write things down...I must get abook because bits of paper just go missing, |
know it's my biggest problem.” [Person living with multiple sclerosis] [38]

« “Andasowesaid about having the care package—how much careis coming in and

what times they are going in, because often we'd be the same—we do joint visits
with carers, and you are running around trying to find out what times carers are
coming in.” [Professional supporting someone living with multiple sclerosis] [38]
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Table 4. Requirements. do things on my own terms.

Chute et al

Codes Requirements (asacitizen  Example quotes Co-design studies
comanaging health care ser-
vices, | want to be able to)

P9 Usemy technology to access “Fitbits are quite trendy but [anon] is wearing something here, she’'swearing some-  [36, 37, 39-43, 49,
services and monitor myself thing here, she walks about with a bottle of Lucozade and sweeties so something 53, 54, 56, 60, 63]
to support my care else would drive her nuts, she just wantsto fit in and be normal. A Fitbit is a good

example because everybody wearsonenow...” [Carer of aperson living with diabetes]
[41]

P10 Manage my circle of care, “I quite like to get advice from other mums as professionals so it's like real-lifeex-  [36-39, 42, 45, 47,
communicating and sharing periences, even if those professionals have fed themselves, it'sniceto have some 50, 51, 55, 58,
data with my peers, family, mums that are going through it at that particular point” [Mother] [61] 60-63]
friends, care professionals,
and community organiza-
tions

P11 Jointly manage personal, “So there’sateam of support there but | kind of needed to hold in my head that these  [41, 42, 45, 51-53,
“whole-of-life” care plans are al peoplethat can be accessed. But I'm quite motivated and articulate so | have 55, 56, 59, 60]
with my circle of care, pieced together the system that worksfor me, and thejourney has meant that different
agreeing to actions, access people have taken centre-stage at different times.” [Person living with multiple
rights and triggers in ad- sclerosis] [38]
vance “Things need to be kept local—once it goes to a big organisation they might use as

evidence to say you need to go to a home...makes it more personal—afriend, a
neighbour.” [Older adult] [60]
Table 5. Requirements. use my data to unlock care.

Codes Requirements (asacitizen  Example quotes Co-design studies
comanaging health care ser-
vices, | want to be able to)

P12 Trust in how others use my “The client needs to be able to trust us to be able to get the information from them”  [36, 40, 51, 54, 58,
personal information [Care professional] [48] 60, 63]

“...toget ahold of al of these powerful thingsthat are in the room takes understand-
ing and skill and compassion and it needs somebody to makeit safe” [Person living
with multiple sclerosis] [38]

P13 Share relevant, trusted data “If | need help, privacy goes out of the door” [Older adult] [58] [37-40,51,54,63]
with people who can help “So to be able to have aonce and for all, okay, it's not going to be once and for all
me because it’s changing all the time, but atemplate for my story of MSwith al the

awful bits remembered but without having to keep on doing it with each agency you
engage with, having to prove yourself.” [Person living with multiple sclerosis] [38]

P14 Have the authority to acti- “Although there might be things there, there was no trigger mechanismto trigger  [38, 47, 48, 50-54,
vate servicesthat | am enti- services happening” [Older adult] [62] 58, 62]
tled to myself “If it's combined with respiratory infection, | know that so | can go to the hospital,

but if it'sjust cold air or air quality I'm more towards staying at home than going
to the hospital.” [Person with asthma)] [54]

“Once (the GP) has made a diagnosis that someone has M S, that can be represented
by aletter or it can be represented by a digital letter or it can be represented by a
digital token and the person could carry that with them, asthey do, or it could be
live with (local) Council that when this person rings there’s a token that comes up
to say that thisiswho they are” [Person living with multiple sclerosis] [38]

Common Professional Needs

The co-design process often included citizens, carers, and health
care professionals. Although not the focus of this paper, this
section outlines the most common professional requirements
and co-design projects generating these insights. Thishigh-level
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summary illustrates that citizen requirements do not exist in a
vacuum. In most cases, carers and professionals want the same
types of data-sharing and navigation tools to help citizens and
professional teams better coordinate care together (Textbox 1).

Further review is underway to explore professiona
comanagement needs in more detail.
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Textbox 1. Care provider requirements.

Chute et al

Careprovider requirements (asa care provider comanaging health and care services, | want to be ableto)

Careprovider requirement 1

Accessand contribute to an individual’s personal health story so that | can deliver more personalized care and enhance dial og and joint decision-making

[38-43,46,48,50,53-58,63]

Careprovider requirement 2

Share and visualize where the individua is on their current care pathway, personalized to their story to help us both manage and prepare

[39,40,42,48,51,53,55,56,59]

Careprovider requirement 3

Help me and the individual understand their condition better through the joint recording of, and access to, personal symptoms, triggers, medications,

and test results [37,38,40,41,43,51,54-57]

Careprovider requirement 4

Empower an individual with the knowledge and assets to either self-manage or escalate to other people or services [37-42,46-52,54-56,58,61]

Additional Recurring Themes

In addition to the user requirements discussed in this paper,
shared themes related to emerging principles and visions for
future health care emerged during the review of the design
research team’s co-design work. Although it is not within the
scope of this paper to discussthesein detail, this section presents
an overview of these themesto contextualize user requirements
within broader transformations that are required socialy,
culturally, and palitically to guide future innovation in health
and care.

The emerging principles and visions for the future, as depicted
in Figure 3, focused on the following:

« Enabling a person-centered focus on understanding the
whole person rather than their health condition with systems

Figure 3. Co-design themes (image courtesy: author SR).

Case Study: Backpack

The Backpack research project provides an illustrative use case
for this paper to contextuali ze the user requirements. The project
aimed to explore how people living with multiple sclerosis
would like to manage their personal information to improve

https://www.jmir.org/2022/6/€35337

built around people’s holistic needs and what matters to
them

« Trust acrossal levels of the health care system, with akey
focus on interpersonal and professional relationships

- Equity of access to information, services, and systems,
revealing a tension between the need for standardization
and tailoring of care

- Ensuring citizens and health care professionals have time
to care for themselves and others

This paper presents an evidence base of user requirements for
the future development of digital health and care interventions.
However, their usewill only lead to ethical and meaningful care
experiences and outcomes if systemically and culturaly
underpinned by the values of trust, equity, and time.

their experience of accessing services and understand the
potential of a person-owned data store (or digital Backpack) in
the delivery of integrated and person-centered care [38]. The
project involved engaging people living with multiple sclerosis
in a focus group and a co-design workshop with health and
social care professionals.
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Findings from the focus group revealed the need for people to
do the following:

« Retell their health stories repeatedly when accessing
services and across multipleinteractionswith different parts
of health and social care

«  Understand what health and social care services are doing,
including knowing about and navigating available services
and keeping track of the people within their care team

- Copewith transitions and the requisite changein their care

In the first workshop, the participants designed their own
physical backpack, which served as a relatable analogy for a

Table 6. Backpack innovation concepts.

Chute et al

person-owned record. This process included considering what
information they would store and how, why, and with whom
they would share it. In the final workshop, health and social
care professional s set typical health care tasks to explore how
person-owned records might change the way they work through
paper-based and digital prototypes. Through these activities, 4
concepts emerged regarding the future use of person-owned
records. Table 6 outlines these concepts and relates them to the
defined common user requirements.

The findings from the Backpack project are evident in many of
the requirements shared in this study, asillustrated in Table 6.

Co-designed innovation concept Related user re-
quirements
Concept Description
Circle of care » Thisisadigital means of mapping interactions with formal and informal health and care systems. P8, P10, P11, and
«  Thecomplex, multi-organization services accessed by peopleliving with multiple sclerosis(MS) means CP2
that it can be challenging to understand who they are seeing or have seen and for what purpose. The
same issue occurs for the health and social care professionals who provide care, leading to unneeded
or duplicated referrals, poor resource use for the health care system, and unhelpful interactions for the
citizen.
«  Participants discussed “building your own care team”—mapping interactions with the person at the
center of a connected network of professionals and a timeline showing who they saw or will see.
« By mapping what has happened and what will happen, the “ backpack” should create a space for shared
and shared decision-making, leading to amore equitabl e rel ationship between care providers and people
who access support.
«  Circleof caretechnologies are beginning to emergein practice, for example, to support care for parents
and children [64].
Health story « Citizens can tell their own health stories using their choice of format and content. P1, P3, and CP1
«  Participants often found that professionals lacked even basic knowledge about them but did not wish
to recount their stories repeatedly.
«  Professionals saw value in understanding the citizen and their needs before meeting for the first time.
« A hedth story might be text or video, contain key dates (eg, diagnosis or change in personal circum-
stance), and can be updated. It may also contain other suitable information, such as a video of their
home environment.
« A hedth story would be shared by consent from specific organizations or publicly (which might help
othersin similar situations). These preshared health stories have been shown to improve communication
between care professionals and the people they are supporting [65].
Automaticform «  Thisisadigital means of avoiding repeated form filling. P6, P13, and P14
filling »  Existing datain aperson’s backpack could autofill many form fields.
« Inparticular, the data could be used to identify eligibility criteriaquickly and easily.
«  Thismethod would replace the need to “make yourself known” to various health care providersto find
out what services are available to an individual .
«  Thismechanism would gradualy fill up, collecting data asit went, and would not require a massive
data entry exercise at the beginning.
»  Thestored data could be used, with the person’s consent, to find eligible services automatically.
«  Participants also suggested an “in case of emergency” feature to share their backpacks with nominated
peopleif necessary.
Responsivecase «  Thisincludesdigital tools that help professionalsin sharing information and caring for people with P2, P5, P6, CP1,
management person-owned records. and CP3

« Aregiona MS nurse does not necessarily know about any change in circumstance for the people they
support. They may not be informed of hospital admissions, deterioration in a condition, or even death.
This mechanism was visualized as a list of all people with MSin the region.

«  TheMS nurse can send messages to individuals or a subset that matches chosen criteria.

«  TheMSnursecould order the patients according to criteriaand be alerted to any change of circumstances

entered in the “backpack” by citizens.

«  Thismechanism would allow the MS nurse to effectively help many people with MS.
»  Comanaged digital tools are now being studied, which use wearable data and patient-reported outcome
measures to help clinical teams identify and respond to change [66].
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Discussion

Principal Findings

Thisstudy providesarobust and systematic analysis of common
user requirementsfor the digital comanagement of care. On the
basis of adiverse body of co-design work, it providesa starting
point for people and organizations looking to reorient their
approach to health care data sharing from an organi zation-centric
to a person-centric model. This study set out to create an initial
frame of referencefor whole-system service and system design,
underpinned by insights generated through co-design with a
wide range of user groups across multiple domains. These
findings demonstrated aconsi stent set of user requirementsthat
look beyond individual technologies and processes specific to
onetype or domain of care. Through the active participation of
both citizens and care professionals in the underlying design
research, the findings also demonstrated overlapping and
mutually reinforcing sets of needs from both groups related to
how data are comanaged to improve care and outcomes.

Comparison With Prior Work

The peer-reviewed literature focuses mainly on co-design
methods and technol ogiesfor individual health and care services.
Thework comparable with this synthesiswas extremely limited,
with some studiesfocusing on common perceptionsand insights
[28]. Other studies elicited more definitive requirements for
more complex needs but still with an individual product focus
[24]. More systematic user requirements curation and analysis
were primarily found in the gray literature provided by
professional membership bodies, regulators, or innovation and
delivery agencies. As a result, although these pieces were
broader in scope, they were still tied to individual domains,
mainly medical [30,33] and social care record keeping [32].
Table 7 maps these 5 comparators against the common
requirements described in this study. It identifies the areas of
complete alignment and partial alignment.

In contrast to the approach shared in this paper, which focused
on co-design insights generated separately from any given
product, Vo et al [28] analyzed 43 studies reviewing mobile
health (mHealth) apps providing commentary on existing apps.
However, the analysis rose above individual products or
methods, focusing on the common strengths and weaknesses
of mHealth apps. This study’s concepts map well relative to
our findings, particularly regarding personalization, meaningful
dialog, and citizen participation. Without digital tools that
rebalance the power dynamic between citizensand professionals,
citizens may otherwise “resign themselves to receiving care
without taking up the possibility to engage in active
participation” [28]. Both their work and oursfound that citizens
wish to use these digital toolsto facilitate relationships and not
to replace them. Finally, the study identified concerns about the
scientific validity of some mHealth apps, which were not
covered within our user requirements’ elicitation [28].

The cross-cutting needsfor patientsidentified by Bhattacharyya
et a [29] arrived a a broadly comparable set of user
reguirements. The key features were again mapped to the most
common requirements in this study, focusing on elements
relating to trend analysis, navigation, and guidance. All key
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features were covered by the common requirements presented
in this study [29].

Further overlap was evident in the set of benefits and other
supporting materials of interviews and focus groups on the topic
of personal health records. However, the findings focused on
transactional National Health Service (NHS) service access
(beyond the scope of this work), such as reminders for
medications or access to test results [30].

In the context of previous work on user needs relating to
personal health records, there was further alignment with the
user requirements, particularly the data-sharing relationship
between a patient and clinical team, but with an additional focus
on trust and privacy not readily evident in the broader user
requirements literature. Another parallel was the account of
complementary professional needs in the comanagement of
data. A wider NHS work identified additional requirements
beyond the findings in this paper around the delegation of
authority over data and ethical limitations to medical data
sharing [31,33]. Equivalent exercisesin the social care domain
focused on general shared care record methods, prioritizing
more joint care team capabilities to improve citizen outcomes
[32].

Overall, the requirements aligned with previous research and
strongly in the case of requirements for personal health
storytelling, sharing data on health experiences and how this
can support personalized guidance, visualizing trendsto support
decision-making, and generally improving dialog between a
citizen and a care professional (a vertical relationship).
However, there were notabl e differenceswhere this study makes
key contributions. Thefirst contribution wasthe new knowledge
curated, with common requirements identified in this paper,
extending to cover more horizontal relationships and more
holistic needs beyond dialog with any one professional; for
example, the need to create care plans and manage care circles
involving multiple professionals, informal carers, agencies, and
technologies. Another example wasthe ability to comanagethe
data itself, with personally held data being trusted by
professionalsand, in turn, professional sbeing trusted by citizens
to use their personal data appropriately.

There were some contrasts and gaps; for example, only this
study identified that citizens needed to have authority granted
to them and the data they hold. This authority was crucia to
creating amore effortless experience in demonstrating eligibility
when moving between professional domains (eg, for a benefit
or being able to access rationed specialist services directly).
Overall, the differenceswererel ated to the scope of the different
pieces of work. The review of projects was concerned with the
whole of life and integrated services and, thus, reflected
requirements that spanned domains. Previous studies, acting
out of only one domain, tended to reflect requirements that
optimized citizen-professional dialog within that domain,
service, or specialty [30-33].

The second key contribution was related to this method. This
study and the summarized evidence covered 3 main elements
that were not entirely paralleled by any of the previous key work
comparators. For example, this paper hasreviewed alarge body
of co-design projects, considered citizen and professional needs
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in tandem, and generated specific user requirements through  This finding points to the need for robust literature that

thisreview (Table 8). summarizes and tranglates large bodies of co-design input into
reguirements language to support the comanagement of care at
the whole-system level.

Table 7. Common requirements comparisons across publications.

Royal College Care Quality
Bhattacharyya of Physicians ~ NHS?Digital Commission
Common requirement (authors) Voeta [28] eta [29] [30] [33] [32]
Hold and share my personal health story and have servicesusethis Partial Complete Complete Complete Partial
to personalize my care dignment  alignment alignment dignment alignment
Share my experience and outcomes—and for thisto improve care  Complete Complete Complete Complete Complete
for myself and othersin the future aignment  alignment alignment alignment alignment
Have conversations with professionals that focus on my priorities Complete Partial Complete N/AP Complete
alignment alignment aignment aignment
Have conversations with professionals who have the necessary Partial N/A Complete Complete Complete
information or test results available and gathered ahead of time alignment alignment aignment alignment
Have an ongoing dialog with professionals outside of formal ap-  Complete N/A Complete Complete N/A
pointments, allowing me to ask questions on my own terms alignment alignment alignment
Access personalized guidance, signposting, and navigation support  Complete Complete Complete Complete Complete
based on my personal health story aignment  alignment alignment alignment alignment
Have joint visualizations of clinical and personal dataavailableto N/A Complete Complete Complete Complete
help me and others to see patterns and trends over time alignment alignment alignment alignment
Seeatimeline or route map of my careinteractionsand understand N/A Complete N/A Partial N/A
their content and purpose aignment aignment
Use my technology to access services and monitor myself to sup- Complete N/A Complete N/A N/A
port my care alignment alignment
Manage my circle of care and communicate and share datawith ~ N/A N/A Partial N/A N/A
my peers, family, friends, care professionals, and community orga- alignment
nizations
Jointly manage personal, “whole-of-life” careplanswithmy circle  N/A Complete N/A Partial N/A
of care, agreeing to actions, access rights and triggers in advance alignment alignment
Trust in how others use my personal information Complete N/A Partial Complete Complete
alignment aignment alignment aignment
Share relevant, trusted data with people who can help me N/A N/A Complete Complete Complete
aignment alignment aignment
Have the authority to activate servicesthat | am entitled to myself  Partial N/A N/A N/A N/A
alignment
3NHS: National Health Service.
BN/A: not available.
Table 8. Comparison of study elements.
Royal College Care Quality
Bhattacharyya  of Physicians ~ NHS?Digital Commission
Study element Chuteeta [7] Voeta [28] etal [29] [30] [33] [32]
Reviewed large body of design studies  Yes Yes No No No Yes
Considered citizensand professionalsin = Yes No No No Yes Yes
tandem
Generated specific user requirements Yes No Yes Yes Yes No
3NHS: National Health Service.
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Implications for Practice

The requirements summarized in this paper pose difficult
questions for people designing health care, socia care, and
broader support services as they are not easily met by
organizations operating in silos. For example, the most universal
of al the studied citizens' needs was that of people wanting to
tell their story once and not repeat themselves across different
parts of the system. Although there were numerous initiatives
to create a joint approach, they rarely looked across domain
boundaries. This problem is best illustrated by the ongoing
pursuit of asingle clinical record and the domain-specific goal
of aggregating al clinica data to drive improved care and
outcomes. This single medical record would undoubtedly help
health services and individual patients have morejoint medical
care. However, it would not meaningfully change the way
citizens transact with social security and housing or empower
their informal circle of care or a third or independent sector
organization to support their nonmedical needs. A record
dictated by a medica model and associated standards and
governanceisnot likely to tolerate new forms of datagenerated
by citizens, broader organizations, and other sourcesthat would
increasingly alow for more context-rich, whole-of -life outcomes
to be pursued through greater personalization and prevention.

However, a citizen-comanaged, holistic story would be heavily
dependent on the quality of the organizational systems and the
data it must synchronize with. A prerequisite for more citizen
control and reuse of their medical records requires that those
records be well-defined and structured and that those supplying
health care software conform to modern, standards-based
practices. In technical terms, these challenges are beginning to
be met at scale by the proliferation of application programming
interfaces, messaging standards (eg, Fast Healthcare
Interoperability Resources [FHIR]), and data storage models
(eg, OpenEHR). The technical barriers are increasingly
surmountable; however, a more significant effort will be
required in evolving the culture, commissioning, and supplier
practices to adhere to standards and separate the data from
software products to enable its reuse.

The routes available to meet the user requirements outlined in
this paper will almost certainly do so with the citizen as an
active, informed, and consenting partner using new forms of
privacy-preserving digital infrastructure that putsthecitizenin
firm control. Only through this kind of comanagement of data
can comanagement of care that respects whol e-of-life needsand
sati sfies whole-system governance and trust be achieved. The
findings in this study can be used by people developing new
digital health and care servicesto ensure that they can start with
knowledge of the broader user requirement context. Thisshould
inform domain-specific research and development questions
and processes. For example, when creating ashared care record
between health and socia care, the citizens' requirements in
this study may encourage system designersto consider how the
record needs to be viable beyond either of those 2 domains.
This additional consideration may help us collectively move
toward systems that support citizensto tell their story once and
reuse the record to access broader support services.
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Limitations and Future Work

There are three main limitations to this study and several ways
the authors attempted to mitigate them.

First, all source projects were undertaken by the same design
research team from one ingtitution (with other universities
occasionally collaborating). Therefore, although diverse, the
methods and results came from the same collective approach
to co-design, which may have limited the general applicability
of the outputs. A comparative review of the broader literature,
as documented in the Introduction section, aimed to test the
findingsin abroader context to mitigate this.

Second, as a design research group, knowledge and design
experience grew. Therefore, later work was often informed by
earlier work, which may have created patterns based on the
interventions. This study was limited to reviewing the first 4
years of work to mitigate this effect. Further =30 recent projects
have not been included to avoid more recent work artificially
inflating the perceived commonality of these requirements.

Finally, most of the design research was commissioned by the
NHS. Although many participants were in the socia care and
third sector, the overall tone of most of the work was health
(clinical care) focused. Theteam stroveto take astep back from
theinitial commissions and used design methods to ensure that
the project asked the right questions across diverse popul ations
in a broader context of health, care, and well-being. However,
the overall tone is undeniably still clinical care focused; thus,
futurework is needed to expand the understanding of nonclinical
common user requirements to complement the findings of this

paper.

Future research on co-design and requirements elicitation could
build on thisfoundation and address several gaps. For example,
although circle of care and joint care planning were common
requirements, they are both conceptsthat span many people and
organizations. Therefore, more work is required to harmonize
requirements and data sets across multiple actors. It is aso
unclear where peer networks (eg, diabetes management
community networks) end and circles of care (eg, friends,
family, and carers) begin and the level of data sharing and
privacy that relates to these different types of relationships.
Finally, the concept of delegation of authority has begun to
emerge as health care systems become more digitally enabled.
To support equity of access and maintain interpersonal care
relationships, some groups will need to name and delegate
authority to trusted people, who can then act on their behalf
with digital services.

Conclusions

This paper demonstrated common user requirements relating
to the comanagement of care between citizens and their circles
of care. The common requirements relating to vertical
relationships between a citizen and a professional were
corroborated by comparator literature. The common
requirements extended to cover the horizontal relationships
between people and their broader support networks across
services and agencies and their informal circles of care. Further
work is needed to extend these common requirements to more
explicitly consider the trust framework required when citizens
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comanage their data and care across a broad range of actors. in providing health, socia care, and well-being support. We
Consideration of how authority, delegation, and trust function  welcome further dialog on how these requirements can drive a
among members of the public will be critical. The authors person-centered integration agenda that brings value to people
propose that these user requirements can inform servicedesign  and the system.

and data-sharing infrastructure across organizations involved
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