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ABSTRACT
Introduction: The implementation of people-centred care requires strategies that
respond to local conditions and contexts, with the participation of local stakeholders
in collaborative approaches such as co-design. Within this framework, the authors
performed a literature review to identify the most implemented practices in health
and social care services for co-designing digital solutions.
Methods: The literature review was conducted following five steps: (i) Definition of
the Keywords and their relations; (ii) Definition of the selection criteria; (iii) Search in
PubMed; (iv) Selection of papers; and (v) Analysis of the selected papers.
Results: 20 papers addressed to co-design health digital solutions with stakeholders
were analysed in terms of the activities implemented and participants involved.
Discussion: Previous studies using co-design methods for the deployment of health
digital solutions employed a wide range of activities, most of them combining activities
and/or mixed target groups.
Conclusion: Co-design is the key to deliver people-centred care as it allows to involve
stakeholders in the development of health digital solutions. Implementing one or
more of the co-design methods identified in this literature review should be considered
to better address the needs and specific projects and target groups.
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INTRODUCTION
The WHO Global Strategy in integrated people-centred
health services 2016–2026 calls for a shift in the way
health services are funded, managed, and delivered [1].
This strategy highlights the people-centred approach
as crucial to the development of health systems that
respond to current health challenges, including ageing
populations, multi-morbidities, and rising healthcare
costs. In this sense, people-centred care has been
defined as the process of treating the patient as a unique
individual [2]. It respects patients and service users as
individuals [3] and considers their opinions in decisionmaking [4]. Consequently, a people-centred approach
empowers patients by increasing their role in their own
health, giving them information, and providing support,
comfort, acceptance, legitimacy, and confidence
[5]. According to the WHO1 strategy for 2016–2026,
the implementation of people-centred care requires
strategies that respond to local conditions and contexts,
with the participation of local stakeholders and, specially,
of disadvantaged populations.
In Europe, delivering patient-centred care has
become a priority. Indeed, in the 2018 edition of Health
at a Glance [6] the need for more effective and peoplecentred health systems, which requires asking patients
about their healthcare in a more systematic way, was
stressed. In fact, the needs of the patients were moved
to the centre of European public health policy [7, 8].
In this sense, national efforts to develop and monitor
patient-reported measures have been intensified to
respond to the increasing importance of listening and
using patients’ voice for developing health systems and
improving their quality of care [6].
In this framework, value-based health care [9] is a
delivery model in which health providers together with
citizens/patients aim to reach the best health outcomes
for citizens. Thus, the term “value” is derived from
measuring health outcomes against the processes and
resources needed to achieve those outcomes. Moreover,
those outcomes that should be measured and that have
“value” are defined and jointly agreed with the person
in need of care. Thus, health care providers as well as
patients/citizens are engaged in a process of collaboration.
In this context, the project ValueCare1 aims to deliver
efficient outcome-based integrated care to older people
facing chronic health conditions in order to improve their
quality of life (and that of their relatives) as well as the
sustainability of the health and social care systems in
Europe. Based on the value-based health approach,
ValueCare is developing a robust, secure, and scalable
digital solution to integrate health and social care and
conduct efficient, outcome-based delivery of integrated
care solutions for older people.
New technologies have the potential to contribute to
more efficient and people-centred care [6]. The European
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Commission advocates for the digital transformation of
health systems to empower citizens to have access to
their health data and exchange that data with health
professionals. In particular, new technologies can
contribute to the transformation of health systems into
more integrated and people centred systems needed to
respond to the ageing European population. In this sense,
digital solutions for health can improve the wellbeing of
citizens and change the way health services are delivered
if they are designed purposefully and implemented
in a cost-effective way. To be effective, they must be
designed to meet the needs of both people and health
systems [10].
Within the ValueCare project, partners are defining
the digital solution following a co-design process with
end-users (older people and their families) and serviceproviders (health and social care professionals, and
managers). In this field, co-design and co-creation are
often confused terms. According to Sanders and Stappers
[11], although both terms are activities of collective
creativity shared by two or more people, co-creation
is a broader term applied from the material to the
metaphysical, while co-design is applied across a design
process. Thus, co-design appears in a specific phase of
the co-creation process. Co-design enables a wide range
of people (including professionals and citizens) to bring
creative contributions and different perspectives into
the discussion. Generally, professionals bring their own
expertise and citizens (end-users) share their needs,
desires, and requirements.
Within a health context, co-design is a method to
design better experiences for patients, their caregivers
and care professionals [12]. Traditionally, patients and
their families were passive recipients of health services,
but now considering their inputs into the design and
review of services is crucial [13]. Implementing co-design
in healthcare is a challenge, especially because of high
clinical workloads. However, the benefits of co-design are
enormous, in terms of increased staff understanding of
patients’ experiences and better experiences for patients
[12]. For that reason, the present work aims to identify
the most implemented practices in health and social care
service co-design for digital solutions to guide the codesign process in the ValueCare project. In concrete, this
literature review is addressed to map co-design activities
implemented in health and social care focused to codesign digital solutions with different target groups (not
limiting to any disease or age-group) and with a detailed
description of the co-design activities implemented (not
guidelines).

METHODS
A literature review was conducted following five steps:
(i) Definition of the Keywords and their relations; (ii)
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Definition of the inclusion criteria; (iii) Search in databases;
(iv) Selection of papers; and (v) Analysis of the selected
papers. A description of each phase is provided below.

The first search in PubMed using the key words and
inclusion criteria previously defined provided a total of
682 papers and publications.

DEFINITION OF THE KEYWORDS AND THEIR
RELATIONS

SELECTION OF PAPERS

The authors proposed a set of keywords that were
presented to the rest of the ValueCare partners in a
consortium meeting and later discussed in-depth with
the core team working on the co-design guidelines.
The final set of key words agreed upon and then used
in the review are those included in the following table
(Table 1).

DEFINITION OF THE INCLUSION CRITERIA
Together with the selected keywords, partners agreed
to limit the search to papers responding to the following
inclusion criteria:
• Scientific papers, as partners agreed to focus
only on peer-review papers with evidence-based
methodology and results, instead of publications and
grey literature;
• Published in the last three years in order to have
more updated evidence on co-design activities with
the three target groups, namely, adult patients and
their families, health and social practitioners, and
managers;
• Reports written in English language; and
• Papers with the selected keywords in the title,
keywords list or abstract.

SEARCH IN DATABASES
The open database PubMed was selected to carry out the
search due to its relevance in the health research field
and the introduction in recent years of papers addressed
to general care. PubMed comprises more than 30 million
citations for biomedical literature from MEDLINE, life
science journals and online books.

FIELD

The 682 papers were screened by the authors to eliminate
those not related to the research focus or duplicated and
include in the analysis only the papers that meet the
following criteria:
• reports written in English language;
• covering one of the three target groups defined in the
ValueCare project;
• used to create/design a digital health solution/
concept for patients/citizens;
• published in the last 3 years; and,
• offering a detailed description of the implemented
co-creation activities.
According to the above selection criteria, 31 papers were
selected. Of these, eight papers were eliminated from
the study (five papers addressed the target groups of
young people and children/parents – those age-groups
were eliminated because their high digital skills – and
three were not focused on the development of a digital
solution), providing at the end a total of 23 papers to be
analysed. A final review eliminated 3 more papers that
were not on the focus of the ValueCare project (1 was
focused to take the most of an existing platform, rather
than adapt or develop a new digital solution; other
was dedicated to caregivers as end-users of the digital
device – not considering patients as end-users; and 1 to
community managers views on and experiences with
knowledge co-creation in online communities). Therefore,
20 papers meeting the selection criteria were included
in the analysis (Figure 1). Finally, a quality appraisal was
performed to these 20 papers, checking that all of them
had been submitted to a peer-review process for external
reviewers.

CO-DESIGN/COCREATION TERM

Health (care)
Health and care
Social (care)
Care services/care pathways value in care
Digital health solutions

• Co-design
• Co-creation
• Contribution

Healthcare services

Working with Involving

Health care services

Accessibility

Value in care

Expectation

Sustainability of health- care services

Mutual understanding

Value in care

Empowerment

Table 1 Keywords used in the review.

TARGET GROUP

•
•
•
•
•

Patient(s)
Health & social professionals
Health & social managers
Families
Policy makers
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Figure 1 Literature review: adaptation from the PRISMA flow chart.

ANALYSIS OF THE SELECTED PAPERS
Twenty papers that addressed the co-design of digital
solutions with at least one of the ValueCare target groups
were analysed in terms of the activities performed and
participants involved (Table 2). Elements identified
include type of activities carried out for each target
group, characteristics, organisation, aims, sample size,
as well as the evaluation of the co-design processes
implemented.

RESULTS
The results of the analysis are presented below by the
target group addressed (see Table 3).

PATIENTS
Identified studies involved patients, some of them also
their caregivers, using surveys, interviews, focus groups,
workshops, and testing sessions in the co-design of
different people-centred digital solutions.
Surveys: Patients with cancer [14] and with rheumatoid
arthritis [15] were involved in the design of people-centred
health apps. Patients with cancer were surveyed after the

development of the app to confirm their preferences and
verify that the software design was aligned with their
preferences. In the case of patients with rheumatoid
arthritis, they tested the app prototype for one month
and provided their feedback in a dedicated survey.
Surveys were conducted in person (in waiting rooms
of the cancer centre) and online, including the System
Usability Scale and free text feedback. In relation to
the sample size, these studies achieved a conveniencesample of 361 patients [14] and 16 [15] who participated
voluntarily in the survey.
Interviews: Included studies used semi-structured
interviews [15, 16, 17], in-depth interviews [18] and
ethnographic interviews [19].
Patients with rheumatoid arthritis [15] and with
heart failure [19] were interviewed twice along the
co-design process. The aim of the first interview was
to explore technology use, assess digital literacy, and
to understand how these patients self-manage their
health in daily life. The second interview was performed
post app download [15] and after interacting with the
app for 14 days [19]. Patients living with HIV [16] were
also interviewed to facilitate the co-design process
of a mHealth platform to be integrated into clinical

YEAR

2019

2020

2019

2018

AUTHOR

Bonner et

Curtis &
Brooks

Farr et al

Giordanengo
et al

PAPER TITLE

Implementing cardiovascular
disease prevention guidelines
to translate evidence-based
medicine and shared decision
making into general practice:
theory-based intervention
development, qualitative piloting
and quantitative feasibility

Digital health technology: factors
affecting implementation in
nursing homes Digital health
technology: factors affecting
implementation in nursing homes

Pilot implementation of codesigned software for coproduction in mental health care
planning: a qualitative evaluation
of staff perspectives

Design and Development of a
Context-Aware Knowledge-Based
Module for Identifying Relevant
Information and Information Gaps
in Patients with Type 1 Diabetes
Self-Collected Health Data.

5
4
9

Patients with
diabetes
Health
professionals
Patients and health
professionals

15 professionals
and 5 managers

10

Health
professionals
(nurses)

Health
professionals and
managers

1 manager, 2
nurses, resident
and relative

2 facilitated
workshops and
a co-design
workshop

Workshop

Workshop

In-depth
interviews

Workshops

Individual
interviews

Semi-structured
interviews

Feasibility study

98
10 professionals
and 3 patients

Conference

Small group
meetings

CO-DESIGN
ACTIVITY

18

NUMBER OF
PARTICIPANTS

Manager, nurses,
resident and
relative

Health
professionals and
patients with
cardiovascular
disease

Health
professionals

TARGET PATIENT/
POPULATION
GROUP

Prototype for extracting relevant
information and documenting
information gaps from selfcollected health data by patients
using a context-aware approach.

Software for
co-production in mental health
care planning with interactive
touchpoints involving service users.

Digital health technology which
includes digital algorithms and
digital records

Website for GP guidelines, and
piloting of a new risk patient
calculator/decision aid to
help GPs to identify guidelines
recommendations for medication
and lifestyle change and
communicate this to patients.

DIGITAL SOLUTION BEING CODESIGNED

–

–

(Contd.)

Workshops enabled participating nurses
to co-create a three-step process that
supported the effective implementation
of digital health technology innovations,
which have the potential to release staff
time, improve quality of care, and have
positive effects on staff recruitment and
retention. From residents’ point of view, it
allows to analyse the level of acceptance
of technology in nursing homes.

The co-design process shows how GP and
patient feedback can be incorporated into
intervention design, but the timeframe
required for this process meant that the
qualitative analysis was pragmatic rather
than formally thematic.

EVALUATION OF THE CODESIGN
PROCESS
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YEAR

2017

2018

2018

AUTHOR

Grainger et al

Hobson et al

Jessen et al

PAPER TITLE

Patient-Clinician Co-Design CoParticipation in Design of an App for
Rheumatoid Arthritis Management
via
Telehealth Yields an App with High
Usability and Acceptance

The TiM system: developing a
novel telehealth service to improve
access to specialist care in motor
neurone disease using usercentered design.

Creating Gameful Design in
mHealth: A Participatory Co-Design
Approach.

7

Health
professionals

Co-design
workshops

Testing

Patients with MND,
careers, health
professionals
Patients with
chronic conditions

Semi-structured
interviews

Meetings

Patient with MND
and caregiver

22

3 patients, 6
carers or excarers, and an
MND specialist
nurse.

Patients with MND,
families and health
professionals

Workshops

Semi-structured
interviews

1 patient and 1
relative

Patients with MND
and families

Interviews and
online survey
Workshops

16

Patients with
rheumatoid
Arthritis

Semi-structured
interviews

CO-DESIGN
ACTIVITY

Patient with Motor
Neurone Disease
(MND) and public
involvement group

9 patients
and 11 health
professionals

NUMBER OF
PARTICIPANTS

Patients and health
professionals

TARGET PATIENT/
POPULATION
GROUP

mHealth self-management app

Telehealth service in MND

App for Rheumatoid
Arthritis management via
Telehealth Yields

DIGITAL SOLUTION BEING CODESIGNED

(Contd.)

Participants were both engaged, creative,
and voiced a wide range of ideas and
requirements; although much of the
reported input and ideas were in line
with previous research, it provided
important contextualization and nuance
to these design choices from the users’
perspective.

Authors strongly recommended usercentred design including all those
involved in the receipt and delivery of
care whenever a new intervention or
service is developed to increase the
chances of success.

–

EVALUATION OF THE CODESIGN
PROCESS
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YEAR

2019

2019

2018

2018

AUTHOR

Kildea et al

LaMonica
et al

Maia et al

Marent et al

PAPER TITLE

Design and Development of a
Person-Centered Patient Portal
Using Participatory Stakeholder
Co-Design.

Technology-Enabled PersonCentered Mental Health
Services Reform: Strategy for
Implementation Science

Implementing an Antibiotic
Stewardship Information System to
Improve Hospital Infection Control:
A Co-Design Process

Development of an mHealth
platform for HIV Care: Gathering
User Perspectives Through CoDesign Workshops and Interviews.

Patients living with
HIV and health
professionals

Semi-structured
interviews

Co-design
workshops

Survey and
interviews

User-testing

Patients with
mental disorders
and health
professionals
Health
professionals

Survey, semistructured
interviews and
workshops

End-user testing

Presentations

Health
professionals and
managers

97 patients
and 63 health
professionals

10

Patients with
cancer and families

Focus groups

5 members of
the patient’s
committee
Meetings

Focus groups

3 patients

6

Survey

CO-DESIGN
ACTIVITY

361

NUMBER OF
PARTICIPANTS

Health
professionals

Patients with
cancer

TARGET PATIENT/
POPULATION
GROUP

mHealth platform for HIV Care

Antibiotic Stewardship Information
System

Technology-Enabled Person-Centred
Mental Health Services

Person-Centred Patient Portal

DIGITAL SOLUTION BEING CODESIGNED

(Contd.)

This process allowed authors to better
understand how clinicians and patients
were approaching, imagining, and
anticipating what the platform could do
for HIV care. The co-design approach
enabled authors to facilitate early
engagement in the mHealth platform,
enabling patient and clinician feedback to
become embedded in the development
process at a pre-prototype phase.

The close collaboration of stakeholders
under a participative approach, was the
baseline for a successful implementation.

As project matured, and more and more
stakeholders were engaged, authors
noticed an increase in the acceptance
by clinical staff of the concept of sharing
personal health information with patients

EVALUATION OF THE CODESIGN
PROCESS
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YEAR

2018

2019

2018

2018

2019

AUTHOR

Nguyen et al

O’Connor

Revenäs et al

Simões et al

Terrill et al

PAPER TITLE

Optimising eHealth tools for older
patients: Collaborative
redesign of a hospital website.

Co-designing technology with
people with dementia and their
carers: Exploring user perspectives
when co-creating a mobile health
application.

Co-Designing an eHealth Service
for the Co-Care of Parkinson
Disease: Explorative Study of
Values and Challenges.

Participatory implementation of an
antibiotic stewardship programme
supported by an innovative
surveillance and clinical decisionsupport system.

A Collaboration Between Game
Developers and Rehabilitation
Researchers to Develop a WebBased App for Persons With
Physical Disabilities: Case Study

Design box

User-testing

Multi-stakeholder

Problem
identification
(observation)
and meetings

Co-design
workshops

in-depth
interviews

in-depth
interviews

Prototype testing

CO-DESIGN
ACTIVITY

Rehabilitation
researchers,
software
development,
people with
physical disabilities
and
clinicians

Health
professionals

7 patients
and 9 health
professionals

1 manager and 1
IT expert

Manager and IT
expert
Patients with
Parkinson disease
and health
professionals

2 patients and 2
relatives

10

NUMBER OF
PARTICIPANTS

Patients with
dementia and
families

Multi-stakeholder
related with
patients with
colorectal cancer

TARGET PATIENT/
POPULATION
GROUP

Web-Based App for Persons with
Physical Disabilities

Antibiotic stewardship programme
supported by an innovative
surveillance and clinical decisionsupport system

eHealth Service for the Co-Care of
Parkinson Disease

Mobile health application

Hospital website

DIGITAL SOLUTION BEING CODESIGNED

(Contd.)

Authors recognised that engaging
stakeholders and end-users early and
regularly from initial design ideas
to prototype testing is critical. This
foster mutual understanding that
facilitates coherence within the project
while supporting unique professional
identities and responsibilities. In fact,
it allows synergies in interdisciplinary
collaborations that result in better ideas,
questions, and solutions than by any one
single discipline.

Authors concluded that co-design is not
mainly about creating new services, but
it is about improving current practices
to shape better care. Thus, they realised
that co-design is only a phase in the
cocreation and coproduction of better
health care, and its potential can only
be realised if the generated ideas are
implemented in practice.

According to the authors, more
participatory methods to create health
applications could help patients and
carers as they are not often involved in
co-producing technology that meets their
needs

EVALUATION OF THE CODESIGN
PROCESS
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2018

2018

2017

2019

Vluggen

Woods et al

Woods et al

Woods et al

A web-based program to improve
treatment adherence in patients
with type 2 diabetes: Development
and study protocol.

Conceptual Design and Iterative
Development of a mHealth App
by Clinicians, Patients and Their
Families

Design Thinking for mHealth
Application Co-Design to Support
Heart Failure Self-Management.

Co-Design of a Mobile Health App
for Heart Failure: Perspectives from
the Team

Table 2 Studies included in the review.

YEAR

AUTHOR

PAPER TITLE

11

7 health
professionals, 7
patients and 4
caregivers

Health
professionals,
patients with heart
failure and family
Multi-stakeholder

Prototype

Design
workshops

Interviews

Interviews

Patients with heart
failure

Prototype testing

Program
committee

CO-DESIGN
ACTIVITY

Ethnographic
interviews
12

NUMBER OF
PARTICIPANTS

Patients with heart
failure and families

Health
professionals

Patients with
diabetes, health
professionals and
IT experts

TARGET PATIENT/
POPULATION
GROUP

Mobile Health App

mHealth
Application

mHealth App

Web-based program to improve
treatment adherence

DIGITAL SOLUTION BEING CODESIGNED

Analysis of stakeholders’ accounts of the
co-design process has enabled a deeper
understanding of the strengths and
weaknesses in operationalising co-design.
As conclusions, authors stated that codesign can be achieved with a sincere
partnership between staff and consumers.
The findings suggested that managing
stakeholders throughout the design is key
to the project’s success.

Authors concluded that the systematic
design process provides a robust
evidence-base for their speciality
in health technology design for the
advancement of patient-centred care.

Using participatory design processes
allowed for the inclusion of diverse
perspectives from different stakeholders
into the product’s features and functions.
According to the authors, accurate,
evidence-based and validated mHealth
apps, if designed with a balance of
consumer and provider input, can be
safely used at home.

The involvement of relevant stakeholders
was an essential element in the
development of our computer-tailored
program and the subsequent design of
the trial.

EVALUATION OF THE CODESIGN
PROCESS
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TARGET

CO-DESIGN ACTIVITIES

NUMBER OF PAPERS

Patients (and their caregivers)

Surveys, interviews, focus groups, workshops and
testing sessions

10 papers

Health and social practitioners

Interviews, meetings, presentations,
observation, workshops, survey and usertesting sessions

11 papers

Managers

Interviews

2 papers

Multi-stakeholder target groups

Interviews, workshops, feedback
sessions, meetings, design box session,
presentations

9 papers

Table 3 Overview of the literature review results by target group.

care pathways. HIV patients were asked about topics
similar to the interviews performed by Grainger et al
[15] and Woods et al [19] with rheumatoid arthritis
and heart failure patients respectively: HIV patients
were asked about their experiences of living with HIV,
functionalities for the mHealth solution, and barriers/
concerns. Patients with cardiovascular disease were
interviewed to collect data from a functional website
prototype, once it included inputs from interviews
conducted with general practitioners (GPs) [17].
Residents of nursing homes and their relatives were
interviewed to explore their understanding of digital
health technology and their experiences using it in
healthcare settings [20]. People with dementia and
their careers were interviewed to co-create a mobile
health application [18].
Interviews were continued until saturation was
achieved: 9 patients with rheumatoid arthritis were
interviewed [15] and the same numbers were achieved
in the case of patients with cardiovascular disease [17].
Woods et al [19] involved 12 patients, Marent et al [16]
performed 20 interviews to validate the tool, Curtis and
Brooks [20] interviewed 4 residents in nursing homes and
their relatives in each nursing home participating in the
study (that is, a total of 20 interviews), and O’Connor [18]
interviewed 2 people with dementia and 2 careers.
Focus groups: Patients of a care centre participated in
one focus group implemented to co-design and pilot
test a person-centred patient portal smartphone app
[14]. In this study, the focus group was complemented
with another focus group with members of the patients’
committee of the same cancer centre. The aims of those
focus groups were the following:
(i)

the focus group with patients (3 participants) tested
the app prototype in terms of features and usability.
The radiation therapy team helped identify patients
who had finished their treatment to be engaged
in the focus group. A total of ten patients were
identified but only three participated in the focus
group. Those not attending to the focus group
indicated they were unavailable at the time and
date chosen. The app was presented during the

focus group and participants were observed while
using it. Later on, moderators went through each
feature asking for patients’ feedback.
(ii) the focus group with the patients’ committee (5
members) rehearsed the registration process and
anticipated initial real-world problems.
Workshops: People living with HIV participated in a
total of ten workshops (including three which were
mixed workshops with clinicians) at the offices of
community partners, hotels or in the clinic, depending
on what was appropriate [16]. The authors combined
the workshops with semi-structured interviews with
the objective of facilitating the co-design process of
a mHealth platform to be integrated into clinical care
pathways. In the same line, 22 adults with chronic
conditions participated in three sets of two consecutive
co-design workshops using frames, scenarios,
prototypes, and sticky notes [21]. The aim of those
workshops was to explore user needs, preferences, and
ideas to implement playful designs in a health selfmanagement app.
User testing sessions: Users of a mental health service
participated in baseline and follow-up user-testing
sessions to gather ongoing feedback on a technologyenabled solution for mental health services reform for
continuous design and development of the tool [22].

HEALTHCARE PRACTITIONERS
Included studies under review involved healthcare
practitioners in the co-design process of digital solutions
through interviews, meetings, presentations, observation,
workshops, surveys, and user-testing sessions:
Interviews: A number of studies used semi-structured
interviews [15, 16, 17, 22, 23] and in-depth telephone
interviews [24].
Semi-structured interviews were conducted with:
• 11 health care professionals to explore technology use,
app functionality, barriers and facilitators to app use, and
potential impacts of app implementation on rheumatoid
arthritis service provision and experience [15];
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• clinicians to (1) elicit experiences of working in HIV
care, (2) identify mHealth functionalities that are
considered useful for HIV care, and (3) identify
potential benefits as well as concerns about
mHealth [16];
• 10 GPs to test a preliminary website to support GPs
in cardiovascular disease prevention, 7 of them while
using the preliminary website and 3 of them once
the changes were incorporated according to the
feedback gathered in the first interviews [17];
• 2 nurses in four nursing homes to explore their
understanding of digital health technology and their
experiences using it in healthcare settings [20]; and
• health professionals during a 12-month process to
optimise technology-enabled solutions for mental
health services reform with the aim of assessing
digital readiness and competence, clinician
behaviours, attitudes, skills, and knowledge (baseline
and follow-up interviews) and retrospective review of
technology and social return of investment (followup interviews) [22].
In-depth telephone interviews were used to collect data
from 15 health professionals working in mental health,
about their views and experiences with an electronic
care pathway tool, acceptability, and feasibility of using
this tool, impact on working practice and ability to coproduce care plans, and suggested improvements [24].
Interviews were also used by Maia et al [25] to
co-design and implement an antibiotic stewardship
information system to improve hospital infection control
via an effective surveillance and decision support system
adapted to the local socio-cultural context. With the
same aim, Simões et al [23] conducted semi-structured
interviews supported by a pre-elaborated questionnaire
about the usefulness of the tool to all healthcare workers
involved in antibiotic monitoring and prescription
processes (infection control team, physicians, pharmacy,
and microbiology laboratory staff).
Meetings: GPs were involved in two small group meetings
to co-develop the website content for GPs’ guidelines
and a new risk calculator/decision aid in cardiovascular
disease prevention [16]. Simões et al [23] observed
healthcare workers for four hours during the morning
(the period of the day with more work related to antibiotic
prescription practices). Then, meetings were conducted
to characterise and understand their workload related to
these practices.
Presentations: Continuous staff input was gathered
by Kildea et al [14] with presentations of the planned
features and functionality of an app to various staff
groups, from on-the-floor care providers to the institution
board of directors to ensure awareness at all levels, to
obtain staff feedback and address their concerns, and to
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seek support to continue developing the person-centred
patient portal smartphone app. Those presentations
were combined with other co-design activities to develop
the person-centred app for cancer patients as survey
to patients, focus groups with patients, and end-users
testing. Bonner et al [17] organised a conference for
GPs via a presentation and question/answer session and
displayed a tablet in an exhibition room to pilot a website
prototype to support cardiovascular disease prevention.
Workshops: Marent et al [16] conducted seven
workshops with clinicians (three of which were mixed
workshops with people living with HIV). The authors
combined the workshops with semi-structured
interviews with the objective of facilitating the co-design
process of a mHealth platform to be integrated into
clinical care pathways. LaMonica et al [22] organised
baseline workshops with service staff working on mental
health (health professionals, administrators, and service
managers) and service consumers to further assess
digital readiness and competence, change impact,
quality, usability, and acceptability in a group setting,
together with three more follow-up workshops to include
retrospective review of technology, and social return on
investment. This activity complemented the survey and
interviews also conducted in this study. Curtis and Brooks
[20] implemented two co-creation workshops with ten
nurses who previously participated in interviews. These
workshops aimed to design a nurse-led process to
support implementation of a digital health technology
innovation in nursing homes.
Survey: A survey was implemented (pre and post) to
perform a feasibility study to assess the acceptability,
demand, and potential efficacy of the final version of
a website to support GPs dealing with cardiovascular
disease [17]. A 10-minute baseline survey was completed
by 123 GPs, followed by a 4-minute post-evaluation survey
sent one month after completion of the baseline survey,
and completed by 98 GPs. Similarly, LaMonica et al [22]
conducted a baseline survey to assess digital readiness,
change impact, quality, usability and acceptability to
health professionals of a technology-enabled personcentred mental health services reform tool. This was
combined with 4 follow-up surveys after three, six, nine
and twelve months from the baseline survey to assess
changes to previous questions and the social return of
the investment. A survey was also used by Maia et al [25]
to co-design and implement an antibiotic stewardship
information system to improve hospital infection control.
User testing sessions: LaMonica et al [22] implemented
baseline and follow-up user-testing sessions to gather
ongoing feedback on a technology-enabled solution for
mental health services reform for continuous design and
development of the tool.
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MANAGERS
Managers have been involved in co-design through indepth telephone interviews. Farr et al [24] interviewed
five managers to gather information about strategic
perspectives affecting the adoption of new IT innovation,
implementation, and organisation in mental health care
planning. A manager in four nursing homes was also
interviewed to explore his/her understanding of digital
health technology and experiences using it in healthcare
settings [20].

CO-DESIGN ACTIVITIES WITH MIXED TARGET
GROUPS
Some authors implemented co-design processes
involving different target groups in the same activity:
Workshops: Woods et al [19, 26] created a co-design
team composed of patients (adults with heart failure),
careers, clinicians, an app developer, and a research
team. This group was involved in design thinking process
that considered, among other activities, a two-hour
collaborative design workshop for idea generation using
creative thinking activities such as Idea Matrix, and a
second convergent thinking approach workshop to review
and discuss the outcomes derived from the first workshop
and select the best idea. In the same line, two participative
design workshops led by two nurses and conducted with six
clinicians and a patient were employed by Woods et al [27].
Revenäs et al [28] conducted four half-day codesign workshops with seven people with Parkinson
disease and nine health care professionals with the aim
of designing an eHealth service for co-care Parkinson
disease. According to the author [28], the term co-care
specifically stresses the combination of health care
professionals’ and patients’ resources, supported by
appropriate (digital) tools for information exchange, to
achieve the best possible health outcomes for patients.
The first three workshops were used to capture needs
and generate ideas for the eHealth service, and the
fourth workshop was focused on demonstrating the
prototype of the mobile app.
Moreover, Hobson et al [29]
implemented two
workshops with three patients with motor neurone disease,
six carers or ex-carers, and a specialist nurse. The workshops
were facilitated by a clinician, a specialist in user-centred
design and a telehealth user experience designer and
used practical dynamics (puzzles, patient journey mapping
exercise, personas). Feedback was requested in writing at
the end of the session. Those activities were combined with
consultation with health professionals and a final testing
with users. Giordanengo et al [30] implemented two
facilitated workshops with the participation of the author,
one patient with diabetes and one clinician with the aim of
designing a knowledge-based module.
Multidisciplinary consensus meetings/sessions: Nguyen
et al [31] implemented a co-design process with patients
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and professional stakeholders (researchers, physicians,
nurses, managers, policymakers, and website designers)
to redesign an existing hospital website with the objective
of making it more user-friendly for older patients with
colorectal cancer. The co-design process was performed
in three phases starting from the content and design
evaluation to the prototype testing and assessment. In
a similar way, a co-design session involving five patients
with diabetes, four clinicians (two endocrinologists and
two diabetes nurses) was organised by Giordanengo et
al [30] structured into three sub-sessions: patients only,
clinicians only, and all participants together. Vluggen et
al [32] created a programme committee to foster the cocreation process of a web-based programme to improve
treatment recommendation adherence in patients
with type 2 diabetes. The committee was composed of
practice nurses, diabetes nurses, a dietician, an internist,
a general practitioner, health scientists, eHealth experts
and patients with type 2 diabetes. They met three times
during the 18-month programme development.
Design box: A design box to discuss the needs and key
elements of the app was used by rehabilitation researchers
(three clinical researchers and a social scientist), software
developers, people with physical disabilities and clinicians
to co-design a web-based app for persons with physical
disabilities. The design box is a participatory, inductive
design methodology, that foster the collaboration
between users (in this case, rehabilitation researchers)
as designers (in this case, software developers). The
box allows them to discuss about four topics (each
of them in one of the sides of the box): (i) audience,
that is, anyone that could say no to the product (i.e.
clinical professionals, project founders); (ii) technology
development; (iii) aesthetic, those elements should focus
on how the end-user will feel when using the software;
and (iv) problem statement, that sums up the problems
the research team is trying to solve. Then, the prototype
was developed and later tested by users to identify errors
and gather feedback on usability and accessibility [33].
Interviews: Woods et al [26] implemented interviews
with patients, caregivers, and clinicians to capture
experience data and needs using creative representations
(journey map, stakeholder map, and patient personas).
In total, three patients, one caregiver and nine health
professionals (a cardiac nurse consultant, a cardiologist,
a physiotherapist, a dietitian, a pharmacist and two heart
failure nurse practitioners) were interviewed. Hobson et
al [29] also implemented a semi-structured interview
with a patient and caregiver who lived at a distance
from the location of the meetings to complement the
other co-design activities implemented in their study
(presentations and workshops).
Presentations: Hobson et al [29] presented early ideas on
a novel telehealth service to improve access to specialist
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care in motor neurone disease at three meetings with
patients and members of the public, and two local
associations in the field of the target disease.

digital solutions in the health field. Workshops were used
by nine studies [16, 19–22, 26, 28, 29, 30] and meetings
by six studies [17, 19, 23, 29, 31, 32]. Focus groups were
used only by one study [14] although the description of
the workshops in the papers reviewed is quite similar to
the focus groups. Surveys were also less used, with only
four studies using this tool to collect information for the
development of digital solutions [14, 15, 22, 25].
Most of the studies reviewed combined tools and
involved different target groups in the co-design activities
(see Table 4 below). Some of them were addressed to a
unique target group (patient or health professional) but

DISCUSSION
This review showed a variety of tools used to co-design
digital health solutions: surveys, focus groups, interviews,
workshops, meetings, presentations, and observation.
Interviews, used by 11 studies [15–19, 22–24, 26, 29],
were the most widely used tool for the co-design of

PATIENTS (AND CAREGIVERS)

PATIENTS AND HEALTH PROFESSIONALS

Workshops

3 sets of 2 consecutive co-design
workshops [21]

Workshops

Mixed workshops [28, 29]

Interviews

In-depth interviews with people with
dementia and their caregivers [18]

Meetings

3 meetings during 18-months process of
programme developed [32]

Survey and
interviews

Survey and semi-structured interviews with
patients and health professionals [15]

Interviews and
workshops

Semi-structured interviews with patients,
and combination of workshops with patients,
health professionals and mixed [16]

Only health professionals

Interviews and survey [25]

Observation, meetings
and interviews

Semi-structured interviews, 4-hours
observation and meetings [23]

Survey, focus
groups and
presentations

Health professionals and managers

Interviews

In-depth interviews [24]

Interviews,
workshops, and
meetings

Patients, health professionals and managers
Interviews and
workshops

Interviews with residents in nursing
homes, nurses, and managers, and
2 workshops with nurses [20]

Interviews,
meetings, and
presentations

In-person survey in parallel to the software
design to confirm patient preferences and
verify that the software was being developing
in this line, focus groups for the app prototype
testing with patients, and presentations
to health professionals along the app
development [14].
Interviews with patients and families not able
to attend to the workshops, workshops with
patients and professionals, and meetings with
health professionals [29].
Interviews with patients, caregivers and
clinicians to capture experience data and
needs using creative representations, plus
2-hours collaborative design workshop for the
idea generation and feedback sessions to test
prototypes [26]
Interviews to patients and health
professionals plus meetings and presentations
to health professionals [17]

Patients and professionals’ stakeholders (health professionals, researchers, managers, policy makers)
Meetings

Multidisciplinary consensus meetings [31]

Survey, semi-structured
interviews, workshops,
user-testing

Ongoing feedback from service staff is collected via online surveys, semi-structured interviews, and
workshops to evaluate and monitor the impact of embedding the technology solution. Staff and consumers
feedback about existing and newly functionalities are collected with quarterly user testing sessions.
Interviews with patients, nurses, and managers of nursing homes and 2 workshops with nurses [22]

workshops

Series of workshops from the idea generation to the consensus regarding the features and functions of the
wireframes plus Ethnographic interviews with patients [19]

Design box

The needs and key elements of the app were discussed. Then, the prototype was developed and later tested
by users to identify errors and gather feedback on usability and accessibility [33]

Table 4 Overview of co-design activities and target groups involved in the included studies.
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most authors combined activities and/or mixed target
groups. Most of the studies involved patients (and their
families) and health professionals in the co-design process
(a total of nine studies) and combined at least two types
of co-design activities (six studies). Four studies involved
a multi-stakeholder group with health professionals,
researchers, policy makers, patients, managers, using
multidisciplinary consensus meetings [31], surveys,
interviews, and user-testing sessions [21], workshops
[19, 22] and a design box [33]. Two studies involved only
one target group and one activity type. This is the case
of patients (and their caregivers) with workshops [21]
and interviews [18]. Similarly, two studies involved only
health professionals, but combined co-design activities:
interviews and surveys [25] and observation, meetings,
and interviews [23].
An overview of the activities used in the included
studies is presented in the following table (Table 4).

CONCLUSION
The implementation of people-centred care requires
strategies that respond to local conditions and contexts
and that involve local stakeholders [1]. European member
states have increased their efforts to listen patients’
voices in the delivery of health care and to improve its
quality [6]. In this context, digital innovations can greatly
contribute to achieve more efficient and people-centred
care [6] if they are designed to meet the needs of people
as well as health systems [10]. Co-design was revealed
as a key method to deliver people-centred care as it
allows the involvement of stakeholders (patients, health
professionals, managers, policy makers, and others)
in the development of the health digital solution, and
responds to their needs and requirements as a way to
increase the usefulness and sustainability of the digital
innovation.
This review provides evidence that a combination
of co-design tools and stakeholder groups (as detailed
in Table 4), mainly those directly affected by the digital
tool (patients and health professionals) are the most
common approaches to implementing co-design in
health systems for the deployment of digital solutions.
Among the papers reviewed, the main implemented
co-design activities were interviews and workshops
followed by meetings and surveys. Interviews were
used with patients to explore technology use [15] and
gather feedback about prototypes [16]; with families of
residents in nursing homes [20]; with both target groups
together (families and patients) to co-design an app
[18]; and with health care professionals and managers
by phone to co-produce a software with interactive touch
points between health professionals and end-users [24]
or in-person to design a mobile health application [18].
Workshops were used with patients [21] to co-design a
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mHealth self-management app, and health and social
professionals [22] to develop a technology-enabled
person-centred service.
In the analysed papers, authors stated that the
stakeholders’ participative approach was the baseline
for a successful implementation of the digital health
devices [25, 32]. Participative approaches allow for a
better understanding of the professionals and patients’
needs and requirements [18, 27, 26] facilitating at the
same time coherence within the project [14, 33], and
end-users engagement in the digital device use from
early stages [16]. Consequently, co-design is recognised
as a tool to increase the chances of success of the digital
device being developed [30]. For that reason, and based
on the literature review, authors provide the following
recommendations to researchers willing to implement
co-design activities to develop digital health and social
solutions involving patients, health professionals and
managers as a way to deliver people centred care:
(i) involve them from the beginning of the digital solution
idea; (ii) combine co-design activities (i.e. workshops
with interviews); (ii) combine sessions addressed to only
one target group with mixed sessions involving different
target groups (i.e. patients and health professionals); (iv)
and, if possible, add a session to test the device prototype
with real users.
The limited information provided by some of
the reviewed papers in relation to the number of
participants and the process of implementing the codesign activities is a constraint of this study. Further
research may explore middle-range theory building
through meta-synthesis of the 20 studies to extract
the successful aspects of the co-design activities. This
would deliver practical and useful recommendations
to new researchers seeking to implement co-design
activities to develop digital health solutions involving
patients, health professionals and managers as a way
to deliver people-centred care. Another limitation of the
study lies in the use of PubMed as the unique database
for the literature review. In this sense, other databases
with a traditional social perspective could have provided
more insights about the use of co-design activities in
social care.

NOTE
1 Project ValueCare – Value-based methodology for integrated
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grant agreement No 875215. Project website: https://
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