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Abstract 

Background

Co-design methods, which create innovation tailored to the end-user needs and 

setting, are increasingly used to improve research uptake and impact. Peer review 

and methodologists have emphasised the need for early, meaningful, and continuous 

involvement of stakeholders, and the transparent and detailed reporting of co-design 

methods. The implementation of both complex interventions (such as an integrated 

care pathway), and technology, into healthcare is difficult and has high failure rates. 

Designing, implementing, and adapting interventions to ensure they work in the local 

context requires in-depth understanding of multiple end-users’ needs, processes, 

and contexts. Achieving this requires early, meaningful, and continuous engagement 

between multiple end-users. This study aimed to contribute to co-design research by 

reporting the: 1) process used to develop and test Participatory Rapid Appraisal and 

Focus Groups methods to co-design integrated care. 2) details of how the method 

was applied in the GERONTE project. 3) core steps involved in this co-design 

method (to facilitate use and/ or adaptation of the method).
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Aim

The study aimed to develop, test, and evaluate a co-design method that: I. enabled 

early, continuous, and meaningful engagement of multiple end-users in different loca-

tions and across different design iterations. II. enabled timely feedback and checking 

between the end-users and design team. III. optimised end-users participation by 

being flexible in the time, duration, and method of data collection and feedback.

Materials and methods

The Participatory Rapid Appraisal and Focus Group to co-design integrated care 

method was developed in four stages. The first stage involved defining the project’s 

co-design needs and reviewing the co-design literature to identify how to meet these. 

GERONTE aimed to co-design, evaluate, and prepare for EU-wide deployment, an 

integrated technology-supported care pathway for older adults with cancer and other 

morbidities. Focus Groups and Participatory Rapid Appraisal, in combination, were 

chosen as an empirically-based and practical approach. Focus Groups (FG) provided 

a participatory-based way to collect data in order to identify and agree multiple stake-

holders’ needs and collective priorities. Participatory Rapid Appraisal (PRA) provided 

a timely way; to gain participant feedback on the data collected; and, to ensure accu-

racy in the data sent to the pathway and technology design teams. The second stage 

involved applying the method in the GERONTE Project (using meetings between 

the project team, technologists, and older adults to develop a co-design protocol 

for the project). The third stage involved the use, refinement, evaluation, and report-

ing of the co-design method. The fourth stage, evaluation of the method, is ongoing.

Results and discussion

This study resulted in the development of a structured approach to using Participa-

tory Rapid Appraisal and Focus Groups in combination to co-design technology- 

supported integrated care. This method is proposed as an evidenced-based, 

practical, user-friendly way to co-design (or adapt an existing design) an integrated 

technology-supported care pathway. This co-design method involves three cycles 

of design. Each cycle involves multidisciplinary FG to collect semi-structured data 

followed by rapid analysis and feedback of the FG data to the participants to design 

or refine the intervention.

Introduction

Need for integrated care

Healthcare policy, research and management have aimed to improve the quality and 
efficiency of services while responding to patient calls for more personalised and 
patient-centred care, and clinicians’ calls for organisational and technological support 
to achieve this [1,2,3,3,4,5]. Increased healthcare demands and costs, resulting from 
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changing life and health expectancy [6], are intensifying the demand for sufficient, sustainable, accessible care  
[EU 7,8] that addresses chronic illness, multi-morbidity, and complex needs in a patient-centred cost-efficient way [9]. 
Person-centred care requires; integration and coordination across multiple disciplines, services, and sites; and, flexibility 
to respond to patients’ evolving care and support needs [10,11].

There is broad agreement that integrated care results in improved safety, quality, and value [12,13]   Considerable 
research and investment have not achieved the needed or sustained adoption, scale-up, and spread of integrated or 
patient-centred models of care due to the difficulty and complexity in designing and adapting interventions so they achieve 
the intended outcomes when implemented [14,15].

Co-designing and implementing integrated care

Designing and implementing complex interventions, such as integrated pathways, or technology, into existing healthcare 
systems has a high failure rate. The local context (population needs, resources, policies, and processes) impact if and 
how the intervention works. Common and critical causes of failure include the: complexity in creating interventions than 
can meet multiple patients’ varied and complex needs; costs and limited resources; and conflict with existing organisa-
tional processes or practices [16,17]. Most complex interventions, even those evidenced as effective, require adaptation to 
local contexts to achieve the intended outcomes [15].

There are a number of key steps and processes to implementing integrated care, including; identifying, formally 
involving, and supporting the specialist medical, health, and support professionals that need to be involved in the care 
pathway; identifying, and making available, the health and patient information (needed by patients and health profes-
sions during the patient’s care journey); and appointing and supporting a dedicated role, ideally a nurse specialist, as a 
central point of contact for the patient, and to co-ordinate the care across services. The professionals, process, time, and 
support needed will differ in line with the population’s, the illnes’, and sites’ needs [9]. Providing integrated care at scale 
is resource- and time-intensive, often requiring technological innovations to make it feasible. Digital technologies can 
support structured communication, data collection and sharing (for improved decision-making), the provision of tailored 
supportive information (based on patient’s profile), and automated alert and follow-up systems to support coordination of 
care at scale  [18,19]. Co-design methods and Implementation Science (IS) are distinct and rapidly developing areas, with 
the shared aim of creating sustainable interventions that are tailored to the local needs and contexts, and that can result in 
real-world impact [20, Cherly et al, 2022, 21].

Co-design involves meaningful collaboration between researchers, health service users and providers, and other stake-
holders, to identify, prioritise, co-design, test, implement and evaluate solutions. Co-design principles (inclusion, participa-
tion, outcome-focussed) have been widely adopted across health and social science disciplines, with extensive evidence 
of positive outcomes [22]. Commonly used co-design methods in healthcare include focus groups, surveys, expert groups, 
design workshops, user-testing and feedback, and public events [21]. While there is a significant amount of research 
reporting the use and outcome of co-design, and an increasing amount of research that describes in detail the data col-
lection, analysis, synthesis methods, there is limited empirical evidence specific to the co-design of technology-supported 
integrated pathway which are increasingly part of healthcare reform [23,21].

Implementation Science has established evidence-based theories, models, frameworks (TMF), and strategies [21]. 
Increasingly these highlight the need to consider the impact of context on the intervention and its implementation [24,25]. 
Classic theories (such as theories on behavioural or change), process models (such as those outlining the process or 
phases of translation of knowledge or research into practice), determinant frameworks (outlining factors that influence 
implementation and adoption), and implementation theories, collectively provide a comprehensive understanding of IS. 
While the use of TMF, such as the classic “Theory of Diffusion” [26], the “Consolidated Framework for Implementation 
Research” [27], the process model “Knowledge to Action” [28], the implementation model “Organisational Readiness” 
[29], and the Re_AAIM Framework [30]  have grown, and resulted in improved implementation success rates. In order 
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to facilitate replication and evaluation of methods in other contexts, research methodologies and peer-reviewers has 
advocated for improved and detailed reporting on how the IS or co-design method enables early, meaningful, continuous, 
and pre-implementation participant involvement and impact [31,32] and support practical and sustainable solutions to 
end-users’ needs [33].

Current co-design research outputs demonstrate; methodological strength in the identification, selection, inclusion, and 
representation of the diverse cohorts of relevant stakeholders [22,34,35,21,36,37]. They also demonstrate philosophical 
alignment between co-design principles and data collection, analysis, and synthesis methods. Co-design method com-
monly use a combination of survey, focus or working groups, and/ or product testing to co-design the product or interven-
tions. As co-design methods are increasingly used and developed, researchers and end-users are calling for evidence 
of continuous (in addition to early) stakeholder involvement across design iterations, and an increased level of detail on 
the methods [34,22], as failure to maintain stakeholders’ engagement can result in late-stage design changes, delays, or 
failure at the pilot or implementation stages [22,38,39]. From an IS perspective, a co-design method that facilitates early, 
continuous, and cross-stakeholder engagement provides a rich and robust dataset to identify and document end-users’ 
needs and contexts, enabling evaluation against a meaningful baseline. It also enables identification of areas needing 
further exploration to support and inform implementation [40,15]. Co-designing an intervention, with the involvement of the 
necessary broad base of stakeholders working in busy healthcare systems, requires a robust, but pragmatic, iterative way 
to collect, analyse, and synthesise data to design and refine the intervention so that it meets the end-users needs and 
context [16,40]. Detailed reporting of methods supports peer-review and scientific development and refinement of meth-
ods in addition to support replication of studies and research efficiency [41,42,43–45].

Co-designing an integrated technology-supported care pathway as part of the GERONTE project

As part of the GERONTE study, the project team identified a need for an empirically-based, practical, and replicable 
method to co-design (and later adapt) the GERONTE intervention (to support widespread uptake).

GERONTE combined Focus Group (FG) and Participatory Rapid Appraisal (PRA), in a structured way (three 
design cycles of data collection, analysis, feedback and design) as its co-design method.

Each design cycle involved collection and analysis of semi-structured data from multidisciplinary stakeholders in Focus 
Groups. This was followed by ‘rapid analysis’ of the collected data to produce a summary of end-users’ needs and wants. 
The summary was checked by the FG participants for accuracy and comprehensiveness. Once approved, the summary 
was sent to the design team. This ensured the early and continuous involvement of the end-users in the intervention 
design and refinement.

Focus groups.  Focus Group (FG) is a qualitative research data collection method that facilitates in-depth exploration 
of the collective view on a pre-defined topic through open communication and the dynamic interaction between 
participants [46,47]. While the questions are determined by the research aim, the discussions are usually semi-structured. 
The FG size and duration is determined by the aim and stage, questions, and population needs.

FG are practical and advantageous in the design of an integrated technology-supported care pathway, as they facilitate 
the discussion between multiple stakeholders to achieve collective agreement on needs, priorities, and practical limita-
tions. FG are also practical and flexible methods within busy health and research projects, as they are familiar to many 
disciplines, require unsophisticated resources (private comfortable room, seating, recording devices) that are available in 
most clinician and research facilities, and they can be conducted at flexible times to meet participants’ needs [48].

Participatory rapid appraisal.  Participatory Rapid Appraisal (PRA) draws from early Implementation Science 
methods, where it was used effectively in International Development Aid and agriculture, to provide success where many 
other costly interventions had failed at, or following, implementation [49]. A PRA approach advocates collaboration with 
local people; in identifying priority problems; in collecting detailed contextual data (using a variety of data collection 
methods such as in-depth interviews, observation, or ethnography); and, in identifying and developing sustainable 
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interventions aligned to participants’ needs, priorities, personal and cultural preferences, and locally available and 
sustainable inputs [49,50]. PRA emphasises facilitation, empowerment, local knowledge and actionable, equitable 
and sustainable decisions and interventions, and it opposes a top-down, linear approach to decision making, and so it 
facilitates the development and implementation of interventions suited to, and sustainable, in different contexts.

In practical terms, PRA supports qualitative, quantitative, or mixed methods of data collection, analysis, synthesis, and 
reporting, but directs the methods to ensure meaningful involvement (participation) of stakeholders, and rapid analysis of 
their needs, priorities, and resources, with the aim of co-designing and refining a sustainable, practical solution [51].

Reporting on the GERONTE co-design method

This manuscript aims to contribute by sharing for review, and/ or adaptation and use, the development, application, 
and steps in the GERONTE Participatory Rapid Appraisal and Focus Groups in combination to co-design technology-
supported integrated care. Table 1 provides an overview of the type of information presented in this manuscript and how it 
is structured.

Materials and methods

Developing, applying, and refining the Co-design method in GERONTE

The Material and Method section identifies the process used to develop, apply, and refine Participatory Rapid Appraisal 
and Focus Groups to Co-design Integrated Care in the GERONTE Project*. The GERONTE clinicians and management 
(oncologists and geriatricians, nurse specialist and the multidisciplinary team, patient representatives, and implementation 
team):

1.	co-designed the GERONTE care pathway

2.	collaborated with technologists to develop and adapt technology to support that care pathway.

The implementation team researched, recorded, and reported the GERONTE co-design process.
The Participatory Rapid Appraisal and Focus Groups to Co-design Integrated Care was developed in four stages, 

which is described briefly below and in more detail in S1 Appendix (Supplementary Material). These were:

1)	Collaboration between the GERONTE stakeholders to identify the project’s co-design aims and needs (the timelines, 
stakeholders involved, and the resources needed and available) and a rapid literature review to identify a suitable 
co-design method

2)	Stakeholder meetings to develop the method and ‘GERONTE co-design protocol (S2 Appendix)’

Table 1.  Overview and structure of the information presented in this manuscript.

What this manuscript 
presents

Relevant section(s) of the manuscript Purpose

1 The process used 
to develop and 
test the co-design 
method

The Material and Methods section provide a summary of the steps used 
to develop, test, and refine the co-design method.
S1 Appendix (in the Supplementary Materials) describes the complete 
process.

To facilitate peer review and 
feedback on the method’s theo-
retical background, development, 
and testing, and refinement.

2 Details of how 
method was 
applied in the 
GERONTE Project

The Material and Methods, in particular “Stage 2” provides a summary of 
how the co-design method was applied in GERONTE.
S2 Appendix (in the Supplementary Materials), the “GERONTE Co-design 
Protocol/ Guide”, provides the full details of how the method was applied.

To facilitate peer review of the 
method’s application, strengths, 
limitations, and outputs.
To provide a worked example.

3 The core steps in 
the method

The Results section provides an overview of the steps in the GERONTE 
PRA and FG to Co-design Itechnology-supported ntegrated Care..

To facilitate use and/ or adapta-
tion in other projects.

https://doi.org/10.1371/journal.pone.0299411.t001



PLOS One | https://doi.org/10.1371/journal.pone.0299411  June 16, 2026 6 / 19

3)	Apply, test, refine, and report the co-design method in the GERONTE project

4)	Continued evaluation of the method.

*An EU-funded GERONTE project (GA945218) which aims to co-design, test, and prepare for EU-wide deployment an 
integrated technology-supported care pathway for older adults with cancer and other morbidities.

First stage: Identify the co-design needs and a suitable method

The first stage (Fig 1), involved collaborative meetings to identify the project’s co-design aims and needs. This was 
followed by a review of the literature to identify a suitable co-design method. S1 Appendix (Supplementary Materials) pro-
vides a detailed overview of the first stage.

Project documents and meetings were used to identify and agree the co-design needs.  The data sources used 
to identify the co-design aims, needs, and timelines were:

a)	  key GERONTE documents (EU-Grant Agreement and governing documents) that identified the aims, timelines, out-
puts, and the research and reporting requirements and

b)	 feedback from the project stakeholders.

The document and meetings data were analysed and synthesised thematically and discussed across meetings to 
agree collective and priority aims, needs, and timelines (that the co-design method needed to support).

The stakeholders agreed that GERONTE’s co-design aims and needs were to:

•	 ensure early, continuous, and meaningful involvement of multiple different categories of stakeholders from different loca-
tions and within a project’s time limits

•	 co-design an integrated technology-supported care pathway that would meet end-users’ needs and contexts.

As such, a co-design method was needed that:

•	 facilitated the inclusion and discussion between multiple stakeholders in different locations across a number of design 
iterations

•	 enabled rapid analysis and feedback between the researcher, end-users, and design team to enable refinement across 
design iterations

•	 was sufficiently flexible to adapt to stakeholders’ time schedules.

Literature review to identify a suitable method.  A review of the literature identified FG and PRA in combination 
met GERONTE’s co-design needs. FG provided an empirically-based practical way to collect semi-structured data from 

Fig 1.  Overview of the process used to identify a suitable co-design method.

https://doi.org/10.1371/journal.pone.0299411.g001
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multiple stakeholders about their needs and wants. PRA provided an empirically-based practical way to rapidly gain 
participant feedback to refine the intervention.

The data sources and process involved a multidisciplinary research panel that conducted a search of CINAHL, MED-
LINE, SCOPUS and Google Scholar databases between the search dates 2010 and 2022, limited to empirical research 
published in the English language, using the terms and string:

1)	 (‘Co-design’ OR ‘co-creation’ OR ‘co-production’ AND ‘methods’) AND

2)	 (‘Implementation Science’ AND ‘theor*’ OR ‘model*’ OR ‘framework*) AND

3)	 ‘healthcare’,

to identify, analyse, and summarise the literature on co-design and Implementation Science principles and practices.
**Brief description of GERONTE’s core aims: a) improve care, outcomes, and experiences ([as defined by pre-defined 

objective clinical and health measurement], b) be economically viable [using a cost-benefit analysis to identify the total 
benefits as compared to the total costs], c) meet end-users needs, and d) be sustainable, scalable, and adaptable [as 
determined by the end-user feedback and implementation evaluation]).

Second stage: Developing the method and protocol

The second stage (Fig 2), was a sequence of multi-stakeholders meeting (between clinicians, research methodologists, 
patient representative groups, and managers) to:

•	 consider the suitability, strengths, and weaknesses of the proposed, and other, methods

•	 develop the ‘co-design protocol’ to be used in the GERONTE’s project.

Co-design, FG, and PRA literature and multistakeholder meeting were used to develop the method.  Following 
agreement on use of PRA and FG as a co-design method, a protocol describing how to use PRA and FG to co-designthe 
GERONTE intervention (and/ or to and/ or adapt it to additional sites) was developed. The ‘GERONTE co-design protocol’ 
is presented in S2 Appendix (Supplementary Material), but in summary it:

1.	documents GERONTE’s co-design aims

2.	defines the participant recruitment and inclusion processes (for the FG), and

3.	detail the practical tasks and processes required for the FG data collection and rapid analysis (PRA) and synthesis 
needed to co-design an integrated technology-supported care pathway.

Fig 2.  Overview of the process used to develop the PRA and FG co-design method and protocol.

https://doi.org/10.1371/journal.pone.0299411.g002
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The data sources and processes used to develop the protocol included;

1.	 literature providing guidance on co-design, PRA, and FG principles and practices

2.	sequential multi-stakeholder meeting (each with specific aims, outcome measures, and timelines) to develop, review, 
and refine the protocol across meetings (to ensure that it was robust, practical, reproducible, and achieved the intended 
aims).

Third stage: Applying and refining the method (in GERONTE)

The third stage involved applying and refining the method in GERONTE. It was an iterative process (Fig 3A and 3B), 
which is described briefly below, and presented in full detail in S1 Appendix.

The PRA and FG co-design method itself involved three design cycles consisting of an ‘ideation, early testing, and 
validation cycle’ (Fig 4).

Fig 3.  A. Overview of the process used to apply and refine the PRA and FG co-design method. B. Detailed view of the steps in applying and 
refining the PRA and FG co-design method.

https://doi.org/10.1371/journal.pone.0299411.g003
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The PRA and FG co-design method was tested and refined by using it in the GERONTE project. As such, we used 
each design cycle to gain feedback on the GERONTE PRA and FG Co-design method (Fig 3B).

Preparing, applying, and refining the method in GERONTE.  The first step involved preparing to apply the method, 
including:

•	 gaining ethical approval and

•	 recruiting and including participants.

The researcher team then conducted the co-design process in line with the GERONTE Co-design Protocol  
(S2 Appendix).

Number and type of participants and the nature of feedback to refine the method.  We had a total of 38 
focus groups across 3 countries (Ireland, France, and Italy) with a total of 79 participants including clinicians, patient 
representatives, and managers (Table 2). We sought feedback on; whether the method achieved its aim overall, and 
within each design cycle; and, whether or not it was user-friendly. These feedback questions are presented in  
S1 Appendix.

Fig 4.  Overview of the process used to test PRA and FG co-design method following its use in GERONTE’s co-design.

https://doi.org/10.1371/journal.pone.0299411.g004

Table 2.  Summary of the number and categories of participants who gave feedback on the co-design method.

Medical and other non-nursing 
professionals

Nursing Patient 
& family 
member

Patient rep-
resentative

Managers
(service or 
IT)

Co-design 
researchers

Total no 
of partic-
ipants

Type and number of per-
sons who participated in 
the co-design FG

20, consisting of (medical 14, 
pharmacist 2, dietician 1, physio 
2, occupational therapist 1

24 22 + 7 3 3 NA 79

Type and number of per-
sons who gave feedback 
on the co-design method

17 16 4 2 2 11 52

https://doi.org/10.1371/journal.pone.0299411.t002
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The participants were experienced practitioners and service users who were considered able to identify if the co-design 
method was providing them with the opportunity to engage meaningfully and impact the intervention’s design. The number 
and experience of participants was; considered practical within the scope of the Randomised Controlled Trial of a complex 
intervention; and, met the FG and co-design methods literature recommendations (to ensure the number of participants 
per FG, involved multiple end-users, and enabled diverse discussion followed by consensus). The feedback, on the  
co-design method itself, from:

•	 the FG participants, was collected at the end of the FG or in a follow-up interview

•	 the research team, was collected during later GERONTE team meetings and/ or in written (email) format.

Evaluation and feedback used to refine the individual design cycles and the co-design method.  The FG 
participant and researcher feedback identified that the PRA and FG co-design method achieved the intended aims:

•	 to design and refine an integrated technology-supported care pathway

•	 while enabling continuous and meaningful engagement of different types of stakeholders in multiple locations.

We also sought feedback to identify if the individual design cycles achieved their intended aims. This feedback on the 
outcome of individual design cycles is identified in Table 3.

Refinement made to the co-design method based on the feedback.  There was no change made to the use of:

•	 3 cycles of FG and PRA as a way to co-design a technology-supported integrated care pathway.

The time between collecting the data (in the focus groups) and sending the findings to the participants for sense-
checking was not reduced (as the rapid analysis and feedback was considered a key contributor to ensuring participant 
recall and robust research).

Table 3.  Details of the feedback gained from each of GERONTE’s design cycles.

PRA & FG Details of the information gained in this cycle Outcomes from this cycle

1st
ideation cycle

- �Provided information, from multiple and different categories of 
end-users in different locations, on what they needed from an 
integrated care pathway

- �Identified the functions and user-friendly features the technology 
needed to have (again from multiple and different categories of 
end-users)

- �Enabled group discussion and agreement on the priority needs
- �Enabled rapid analysis, and sense-checking (through review and 

edit or approval by the FG participants) of the map of the care 
pathway and the technology’s functional and features.

- �a map defining the care pathway (such as who 
needed to be involved and what information and 
support the professionals and patients needed)

- �an early prototype of the technology (identifying what 
functions the technology needed to perform).

2nd
User-testing cycle

Enabled end-user to:
- review, discuss, and feedback on the care pathway map
- �use, review, discuss, and feedback on the technology design (func-

tions and features) prototype

- �a refined map of care pathway (with agreement on 
the core health professional and data that should be 
included)

- �a refined prototype of the technology’s functions, con-
tent, and user-friendliness for the intended end-users 
(such as ensuring that key multimorbidity data was 
clearly presented to the professional, and sending 
only tailored information to the patient, and using 
larger font)

3rd
Validation + /- further 
refinement cycle

Enabled end-user to:
- review, discuss, and feedback on the updated care pathway map
- use, review, discuss, and feedback on the updated technology 
prototype

- validation of the of care pathway map
- �validation of the technology and identification of 

additional features that would be helpful, but which 
were outside the scope of the RCT, but were noted 
for future post-trial adaptations.

https://doi.org/10.1371/journal.pone.0299411.t003
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Thechanges made to the method related to the practical aspects of conducting the FG, such as:

•	 Allowing additional time for the ‘patient and family member’ interviews/ focus groups (to allow informal discussion and 
rapport building)

•	 Increasing the time interval between the co-design cycles (to add flexibility for the patients and clinicians and to allow 
the design team additional time to refine the design between cycles)

•	 the addition of individual interviews (using the comparable questions) for older adults who preferred one-to-one inter-
action [for Covid, personal-preferences, or time-related reasons] and for clinicians who were unable to attend the FG 
times.

Fourth stage: Reporting and continued testing

The GERONTE clinical trial is ongoing. This co-design method will continue to be evaluated on its ability to co-design a ‘fit 
for purpose’ intervention (an integrated technology-supported care pathway) that meets end-users needs and context as 
part of a Randomised Controlled Trial. This co-design method will also be tested in other sites for its ability to co-design 
and/ or adapt an integrated technology-supported care pathway to different contexts.

As the level of detail and regulation in policy- and industry-standards have progressed since this Project’s started, the 
fourth stage will also involve the development of an additional set of FG questions designed to gain end-users’ feedback 
on industry standardised measures of quality and user-friendliness

Once the GERONTE project is complete and this method’s success or otherwise is known, this will be reported and 
submitted for further peer review and feedback.

Results

This study resulted in the development, application, and refinement of the Participatory Rapid Appraisal and Focus 
Groups to Co-design Technology-supported Integrated Care.

The method was used in the GERONTE Project to co-design an integrated technology-supported care pathway. This 
method, Participatory Rapid Appraisal and Focus Groups in combination, enabled early, continuous, and meaningful involve-
ment of multiple stakeholders across different locations and design iterations. It was found to be practical and user-friendly. 
The section will report the results of this study by identifying and explaining the method’s structure, steps, and output in detail.

The result of the ‘intervention’ (the integrated care pathway and the technology) will be reported separately as part of 
the GERONTE trial (where the effectiveness of the care pathway in improving older adults’ quality of care, experience, 
and life will be reported).

Three cycles of participatory rapid appraisal and focus Group to co-design integrated technology-supported care

The structure of the Participatory Rapid Appraisal and Focus Group method is 3 cycles of design, namely an: ideation, 
user-testing, and design validation cycle. Fig 5A and Table 4 below provides an overview of each design cycle and thier 
aims. Fig 5B provides a detailed overview of the steps in the PRA and FG co-design method.
Each of the 3 design cycles involves:

A.	 A number of multistakeholder focus groups from different sites to collect data on end-users’ individual and collective 
needs and priorities

B.	 rapid analysis (appraisal), and feedback to the FG participants for sense-checking, of the FG findings (which sought 
end-user feedback on the design needs and priorities)

C.	 the creation or refinement of a design (for the care pathway and/ or technology).
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Structures and steps in the co-design cycle and method

The overall structure and sequence of the Participatory Rapid Appraisal and Focus Group method is outlined in Fig 5A 
and 5B. This is supported with a worked example in S2 Appendix (the GERONTE Co-design Protocol) which is provided 
in the Supplementary Materials. Fig 5A and 5B outline and describe:

•	 the preparation and starting point for the PRA and FG method

•	 the broad 3 steps in the PRA and FG method

•	 the data collection, analysis, checked (participant sense-checking), and synthesis within each step/ cycle

•	 how end-user feedback is used to design and refine the final intervention (integrated technology-supported care).

S2 Appendix (the GERONTE Co-design Protocol) provides a worked example of:

•	 the co-design aims

•	 PRA and FG method’s data collection, analysis, and synthesis methods

•	 FG participant inclusion and exclusion criteria

•	 The FG questions used in GERONTE (for the care pathway and FG)

•	 and detailed description of the role and responsibilities

•	 the timelines for the FG

•	 resources needed for the FG

•	 identification of factors that impact the time needed for the 3 design cycles

Note on Co-design preparation and starting point.  The PRA and FG to co-design integrated technology-supported 
care method is aimed at co-designing, as opposed to co-creation of integrated care. Co-creation is an end-to-end 
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Table 4.  Overview of the aims of each of the design cycles.

Design cycle Design cycle and FG aim and questions

First cycle:
ideation session

- identify participants’ needs and wants
- develop an early design for the intervention (a map for the care 
pathway and a list of the functions and features needed from the 
technology).

Second cycle: user testing - end-users review the care pathway and technology design/ 
prototype
- end-users feedback on the intervention’s functionality and 
user-friendliness.

Third cycle:
‘validation of the design’

- end-users test and feedback or approve/ validate the design.
If the design is not considered complete an additional cycle(s) of 
FG and PRA can be added until a validated design is reached.

https://doi.org/10.1371/journal.pone.0299411.t004

Fig 5.  A: Overview of the 3 design cycles in the PRA and FG co-design method (and their aims). B: Detailed view of the steps and processes 
in PRA and FG to co-design integrated care. *Note: Defining the care pathway includes, identification and detailing of: which professionals need to be 
involved. what are the important times, events, and touchpoints along the patient’s care journey (referral consultation, diagnostic testing, diagnosis con-
sultation, treatment decision-making, treatment-specific milestones (such as 6 weeks post chemotherapy to assess tumour response). what information 
is needed, and when, by the health professional and patients.

https://doi.org/10.1371/journal.pone.0299411.g005
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process. As such, the starting point for PRA and FG co-design method requires that there is agreement on the problems 
and scope of the project (agreement on the aims, potential solutions, budget, timelines, and/ or outcomes measures). 
For example, in the GERONTE project, the starting point was that there was agreement (based on empirical research, 
clinician and patient experiences, and expert and end-user experiences) that an integrated technology-supported 
pathway could improve the care, experiences, and outcomes. Though the overall aim is identified in advance of the co-
design process, the inclusive nature of co-design allows flexibility for the solution to be adapted. If the aim or potential 
solution are not agreed, then this co-design process would need to add an earlier step in which the problems, priorities, 
and perceived solution are agreed.

Adapting the co-design method to suit your needs

Focus groups or individual interviews.  Multistakeholder FG can be replaced or supplemented with individual 
interviews if preferred by some, or all, of the participants. The methodological difference would then be:

•	 potentially a need to shorten the interview time

•	 a need to analyse a higher number of transcripts/ interviews and create a higher number of interview finding reports for 
participant sense-checking

•	 A need to synthesise the data from across a greater number of interviews within each cycle

Care pathway design (FG) guides the technology design.  It is optimal to conduct the FG to design the care 
pathway and technology separately. The decision to collect the information on the care pathway and technology in the 
same or separate FG would depend on:

•	 the amount or complexity of the change that is needed to the existing care processes

•	 how well developed the technology is

•	 who is best suited to inform the design of the care pathway and the technology

•	 the participants’ knowledge, skills, and preferences (professionals with experienced in the area may have sufficient 
knowledge of the existing and intended, care process and technology, may be comfortable in identifying the co-design 
needs, while for example, newly diagnosed patients may not have sufficient familiarity with the treatment, care, or sup-
portive care, processes, or of the potential role that technology can provide specific to their needs).

The implication for the co-design method is that, in practical terms the researcher will:

•	 need collaboration from service providers and users in identifying and including the range and type of stakeholders to 
include

•	 be organising, conducting, and reporting the care pathway and technology FG separately in most cases.

Questions within the FG.  In addition to the ideation, user-testing, and validation FG questions, additional questions 
can be added to some, or all, of the FG to gain feedback on policy- or industry standard measure related to the care 
pathway or technology. Such questions are likely to be specific to the category of end-user (e.g., patient, clinician, 
organisations) and are likely to be related to the ‘usefulness’ or ‘usability’ of the design.

Strengths and limitations

A strength of this method is that it facilitates multi-stakeholder collaboration, which enables early and continuous collabo-
ration in the design, and/ or adaptation, of an integrated technology-supported care. Additionally, the method’s use of rapid 
analysis enables time-bound project work. The inclusion of participants to sense-check the information (that will be used 
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to inform the intervention design) enables rapid and efficient design refinement across the intervention’s design, imple-
mentation, or adaptation process. This supports real-life time and funding limitations and contextual differnces.

While this method requires further testing (of its ability to co-design an intervention that is successful and sustained 
when implemented), the use of empirically-based and familiar, practical methods, and the feedback and results in 
GERONTE, indicate that it may be an effective, straightforward, and user-friendly way to co-design interventions that 
involve multiple stakeholders.

While this method has been used to successfully co-design and refine an integrated technology-supported intervention, 
that is now being implemented on an RCT that is ongoing in a number of sites, a limitation is that it is not yet established 
if the co-designed intervention meets end users needs once implemented, though end-user feedback so far indicates it is 
useful and haining a positive impact on care services. Additionally further use and evaluation across different age groups 
and additional co-design projects (designing different interventions) is needed to evaluate its ability to co-design interven-
tions meeting end-users’ needs and context. Work on reporting projects using this methodology continues.

Discussion

This project has built on existing literature and experience and developed a novel replicable approach to co-design an 
integrated technology-supported care pathway.

Current literature

Over the last three decades, there is a large body of co-design, IS, and related theoretical and empirical literature on their 
respective principles, practices, and definitions [Peters, 2024,33]. This has resulted in a comprehensive set of theoretical 
and practical guides for those undertaking co-design research [21,52,53]. The many local and national co-designed inter-
ventions that have succeeded when implemented demonstrate the utility and value of co-design principles and methods 
[54–60,61,62].

Most of these studies focus on the intervention (research output) or its impact. Many describe their co-design method, 
but, in line with the need to prioritise focus on research impact, the focus has been on the output, leaving lessspace to 
provide detailed description the method’s development, testing and refinement. Individually each of these studies have 
invested a lot of effort and time in developing a co-design method [57,63]. There are many methodological similarities 
across these methods, as they draw from the well-established co-design, and/ or IS, knowledge base [64]. The presence 
of a detailed robust and replicable method support research efficiency.

In real-world and time- and money-limited settings it is helpful to have a well-developed, structured and flexi-
ble, co-design method that maps onto the data collection, analysis, synthesis, and reporting processes [65,66]. The 
GERONTE project aimed to contribute to this gap, by developing and reporting a co-design method based in the existing 
evidence but applied to current healthcare needs (to implement integrated care).This co-design method provides a practi-
cal, replicable, evidenced-based approach which can be adapted to meet research needs and setting [67,68].

This project aimed to develop, test, and report in detail on a method that mapped PRA and FG onto the research pro-
cess. In reporting this method, we considered the ease and accuracy with which this method could be re-used and how 
best to ensure it was connected in a clear way to its evidence base (PRA and FG) to enable users to easily recognise 
and draw from this base. We endeavoured to provide sufficient detail to make the method readily re-usable or adaptable 
by providing a full guide in the Appendices [69,70]. We also worked to situate this method within the existing literature by 
using existing common co-design and IS terminology [71,72,73].

A method that aims to contribute to healthcare need

The current healthcare capacity, quality, efficiency, and policies identify the need for integrated care and services. A 
practical and efficient co-design method is needed to design the complex and interdependent changes needed to achieve 



PLOS One | https://doi.org/10.1371/journal.pone.0299411  June 16, 2026 16 / 19

integrated care.. The FG and PRA developed in GERONTE is presented as an evidenced-based, practical, flexible, afford-
able, replicable way to to identify and make change needed. Appreciably, there are limits, and consequently choices to 
what can be achieved within budget, time, or project limits, and we propose that PRA and FG can facilitates the collective 
discussion and agreement of these needs and priorities.. Consequently, while it is critical to have a co-design process giv-
ing meaningful inclusion and power-sharing [74], it is also necessary to have project leadership with relevant knowledge, 
alert to, balancing, identifying and developing all stakeholders priorities and needs within the co-design work [24].

The method’s current place and further growth

Much co-design research is locally driven and time and cost-restrained [24,75], and as such there is benefit to having a 
defined, structured, evidenced-based method, that uses established discipline terminology, to co-design interventions. The 
FG and PRA method has drawn from and added to the incremental development of empirically-based replicable co-design 
method, by grounding its methods in the literature while aiming to address the practical need to have defined and detailed 
structures and processes that can be applied in other projects.

The use of PRA and FG in a structure way has been used with success in the GERONTE project, and while its ability to 
co-design an intervention (integrated technology-supported care pathway) that works as intended in the real world setting 
can only be determined at the completion and evaluation of the GERONTE RCT, the end-user feedback during the project 
has indicated:

•	 the intervention meets their needs

•	 the co-design PRA FG method enabled meaningful engagement across different end-users, locations, and designs and 
was user-friendly.

Supporting information

S1 Appendix. Method used to develop & test the PRA and FG Co-design integrated technology-supported care 
method. Appendix 1 provides a detailed description of the methods used to develop and test the PRA and FG method to 
co-design integrated technology-supported care in the GERONTE Project.
(DOCX)

S2 Appendix. GERONTE Co-design Protocol. Appendix 2 provides the protocol used in the GERONTE project. It iden-
tifies the co-design aims and methods. It provides a worked example of: PRA and FG method’s data collection, analysis, 
and synthesis methods. FG participant inclusion and exclusion criteria. The FG questions used in GERONTE (for the care 
pathway and FG). And detailed description of the role and responsibilities. The timelines for the FG. Resources needed for 
the FG. Identification of factors that impact the time needed for the 3 design cycles.
(DOCX)

Author contributions

Conceptualization: Bridget O’ Sullivan, Anthony Staines, Shane O’ Hanlon, Ciara White.

Data curation: Bridget O’ Sullivan.

Formal analysis: Bridget O’ Sullivan, Paul Davis, Regina Connolly, Trudy Corrigan.

Funding acquisition: Anthony Staines.

Methodology: Bridget O’ Sullivan, Anthony Staines, Paul Davis, Una Kearns, Ciara White, Pierre Soubeyron.

Project administration: Paul Davis.

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0299411.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0299411.s002


PLOS One | https://doi.org/10.1371/journal.pone.0299411  June 16, 2026 17 / 19

Supervision: Anthony Staines, Paul Davis, Shane O’ Hanlon, Trudy Corrigan.

Writing – original draft: Bridget O’ Sullivan, Eleonore Lehn, Marianne Gros.

Writing – review & editing: Anthony Staines, Regina Connolly, Shane O’ Hanlon, Una Kearns, Vincent Thevenet, Trudy 
Corrigan, Lucia Ferrara, Cindy Kenis, Ciara White, Marije Hamaker, Pierre Soubeyron, Siri Rostoft, Hans Wilders, Celia 
Fourrier, Vittoria Ardito.

References
	 1.	 Curtis K, Fry M, Shaban RZ, Considine J. Translating research findings to clinical nursing practice. J Clin Nurs. 2017;26(5–6):862–72. https://doi.

org/10.1111/jocn.13586 PMID: 27649522

	 2.	 Dunn P, Fraser C, Williamson S, Alderwick H. Integrated care systems: What do they look like?. 2022;26.

	 3.	 Kokorelias KM, Gignac MAM, Naglie G, Cameron JI. Towards a universal model of family centered care: A scoping review. BMC Health Serv Res. 
2019;19(1):564. https://doi.org/10.1186/s12913-019-4394-5 PMID: 31409347

	 4.	 Long JC, Sarkies MN, Francis Auton E, Nguyen HM, Pomare C, Hardwick R, et al. Conceptualising contexts, mechanisms and outcomes for 
implementing large-scale, multisite hospital improvement initiatives: A realist synthesis. BMJ Open. 2022;12(5):e058158. https://doi.org/10.1136/
bmjopen-2021-058158 PMID: 35589340

	 5.	 Van der Heide I, Snoeijs S, Boerma W, Schellevis F r a n c o i s, Rijken M. How to strengthen patient-centredness in caring for people with multi-
morbidity in Europe?. European Observatory on Health Systems and Policies. 2017.

	 6.	 OECD, Eurostat, World Health Organization. A System of Health Accounts 2011: Revised edition. OECD. 2017. https://doi.org/10.1787/978926427
0985-en

	 7.	 EU Commission. Green Paper on Ageing Fostering Solidarity and Responsibility Between Generations. 2021. https://ec.europa.eu/info/sites/
default/files/green_paper_ageing_2021_en.pdf

	 8.	 Harris C, Allen K, Brooke V, Dyer T, Waller C, King R, et al. Sustainability in Health care by Allocating Resources Effectively (SHARE) 6: Inves-
tigating methods to identify, prioritise, implement and evaluate disinvestment projects in a local healthcare setting. BMC Health Serv Res. 
2017;17(1):370. https://doi.org/10.1186/s12913-017-2269-1 PMID: 28545430

	 9.	 CHRODIS. Multimorbidity care model: Recommendations from the consensus meeting of the Joint Action on Chronic. 2016. http://chrodis.eu/
wp-content/uploads/2017/11/ja-chrodis-multimorbidity-care-model-wp6-rokas-navickas.pdf

	10.	 Jo Delaney L. Patient-centred care as an approach to improving health care in Australia. Collegian. 2018;25(1):119–23. https://doi.org/10.1016/j.
colegn.2017.02.005

	11.	 Aung SHH, White K, Bloomfield J. The experiences and the needs of caregivers of patients with head and neck cancer: An integrative review. 
Cancer Nurs. 2021;44(6):E361–73. https://doi.org/10.1097/NCC.0000000000000833 PMID: 32541207

	12.	 World Health Organisation. Integrated Comprehensive Care Programme in Ontario, Canada. Case Study. 2023. Available at: https://www.who.int/
publications/b/67401

	13.	 Australian Commission on Safety and Quality in Health Care. Safety and Quality Health Service Standards. National Standards. 2026; Available at: 
https://www.safetyandquality.gov.au/national-standards/nsqhs-standards

	14.	 Braithwaite J. Changing how we think about healthcare improvement. BMJ. 2018;:k2014. https://doi.org/10.1136/bmj.k2014

	15.	 Braithwaite J, Churruca K, Long JC, Ellis LA, Herkes J. When complexity science meets implementation science: A theoretical and empirical analy-
sis of systems change. BMC Med. 2018;16(1):63. https://doi.org/10.1186/s12916-018-1057-z PMID: 29706132

	16.	 Abimbola S, Patel B, Peiris D, Patel A, Harris M, Usherwood T, et al. The NASSS framework for ex post theorisation of technology-supported 
change in healthcare: Worked example of the TORPEDO programme. BMC Med. 2019;17(1):233. https://doi.org/10.1186/s12916-019-1463-x 
PMID: 31888718

	17.	 Greenhalgh T, Wherton J, Papoutsi C, Lynch J, Hughes G, A’Court C, et al. Analysing the role of complexity in explaining the fortunes of technol-
ogy programmes: Empirical application of the NASSS framework. BMC Med. 2018;16(1):66. https://doi.org/10.1186/s12916-018-1050-6 PMID: 
29754584

	18.	 Vennedey V, Hower KI, Hillen H, Ansmann L, Kuntz L, Stock S, et al. Patients’ perspectives of facilitators and barriers to patient-centred care: 
Insights from qualitative patient interviews. BMJ Open. 2020;10(5):e033449. https://doi.org/10.1136/bmjopen-2019-033449 PMID: 32376748

	19.	 Steele Gray C, Kuluski K, Nelson M, Tang T, Singh H, Feng P. How to use virtual co-design method to advance integrated care. International Jour-
nal of Integrated Care. 2021;22(2). 

	20.	 Bauer MS, Damschroder L, Hagedorn H, Smith J, Kilbourne AM. An introduction to implementation science for the non-specialist. BMC Psychol. 
2015;3(1):32. https://doi.org/10.1186/s40359-015-0089-9 PMID: 26376626

	21.	 Slattery P, Saeri AK, Bragge P. Research co-design in health: A rapid overview of reviews. Health Res Policy Syst. 2020;18(1):17. https://doi.
org/10.1186/s12961-020-0528-9 PMID: 32046728

https://doi.org/10.1111/jocn.13586
https://doi.org/10.1111/jocn.13586
http://www.ncbi.nlm.nih.gov/pubmed/27649522
https://doi.org/10.1186/s12913-019-4394-5
http://www.ncbi.nlm.nih.gov/pubmed/31409347
https://doi.org/10.1136/bmjopen-2021-058158
https://doi.org/10.1136/bmjopen-2021-058158
http://www.ncbi.nlm.nih.gov/pubmed/35589340
https://doi.org/10.1787/9789264270985-en
https://doi.org/10.1787/9789264270985-en
https://ec.europa.eu/info/sites/default/files/green_paper_ageing_2021_en.pdf
https://ec.europa.eu/info/sites/default/files/green_paper_ageing_2021_en.pdf
https://doi.org/10.1186/s12913-017-2269-1
http://www.ncbi.nlm.nih.gov/pubmed/28545430
http://chrodis.eu/wp-content/uploads/2017/11/ja-chrodis-multimorbidity-care-model-wp6-rokas-navickas.pdf
http://chrodis.eu/wp-content/uploads/2017/11/ja-chrodis-multimorbidity-care-model-wp6-rokas-navickas.pdf
https://doi.org/10.1016/j.colegn.2017.02.005
https://doi.org/10.1016/j.colegn.2017.02.005
https://doi.org/10.1097/NCC.0000000000000833
http://www.ncbi.nlm.nih.gov/pubmed/32541207
https://www.who.int/publications/b/67401
https://www.who.int/publications/b/67401
https://www.safetyandquality.gov.au/national-standards/nsqhs-standards
https://doi.org/10.1136/bmj.k2014
https://doi.org/10.1186/s12916-018-1057-z
http://www.ncbi.nlm.nih.gov/pubmed/29706132
https://doi.org/10.1186/s12916-019-1463-x
http://www.ncbi.nlm.nih.gov/pubmed/31888718
https://doi.org/10.1186/s12916-018-1050-6
http://www.ncbi.nlm.nih.gov/pubmed/29754584
https://doi.org/10.1136/bmjopen-2019-033449
http://www.ncbi.nlm.nih.gov/pubmed/32376748
https://doi.org/10.1186/s40359-015-0089-9
http://www.ncbi.nlm.nih.gov/pubmed/26376626
https://doi.org/10.1186/s12961-020-0528-9
https://doi.org/10.1186/s12961-020-0528-9
http://www.ncbi.nlm.nih.gov/pubmed/32046728


PLOS One | https://doi.org/10.1371/journal.pone.0299411  June 16, 2026 18 / 19

	22.	 Greenhalgh T, Jackson C, Shaw S, Janamian T. Achieving research impact through co‐creation in community‐based health services: Literature 
review and case study. The Milbank Quarterly. 2016;94(2):392–429. https://doi.org/10.1111/1468-0009.12197

	23.	 European standard for patient participation in person-centred care. https://integratedcarefoundation.org/blog/european-standard-for-patient-partici-
pation-in-person-centred-care. 2021.

	24.	 Jagosh J, Stott H, Halls S, Thomas R, Liddiard C, Cupples M, et al. Benefits of realist evaluation for rapidly changing health service delivery. BMJ 
Open. 2022;12(7):e060347. https://doi.org/10.1136/bmjopen-2021-060347 PMID: 35896288

	25.	 Nilsen P, Bernhardsson S. Context matters in implementation science: A scoping review of determinant frameworks that describe contextual deter-
minants for implementation outcomes. BMC Health Serv Res. 2019;19(1):189. https://doi.org/10.1186/s12913-019-4015-3 PMID: 30909897

	26.	 Rogers E. Diffusion of Innovation. 3rd Ed., New York: Free press, 1983.

	27.	 Damschroder L, Aron D, Keith R, Kirsh S, Alexander J, Lowery J. Dams Fostering implementation of health services research findings into practice: 
a consolidated framework for advancing implementation science. Implementation Science. 2009; https://doi.org/10.1186/1748-5908-4-50

	28.	 Graham ID, Logan J, Harrison MD, Straus SE, Tetroe, J, Caswel, W. Lost in knowledge translation: time for a map. J Contin Edu Health Profession. 
2006;26(1):13–24

	29.	 Weiner B. A theory of organizational readiness for change. Implementation Science, 2009, https://doi.org/10.1186/s12913-021-06262-1

	30.	 Glasgow R, McHay HG, Piette J, Reynolds KD. The RE-AIM framework for evaluating interventions: what can it tell us about approaches to chronic 
illness management?. Patient Education and Counselling. 2001; https://doi.org/10.1016/s0738-3991(00)00186-5

	31.	 Dyb K, Berntsen GR, Kvam L. Adopt, adapt, or abandon technology-supported person-centred care initiatives: healthcare providers’ beliefs matter. 
BMC Health Serv Res. 2021;21(1):240. https://doi.org/10.1186/s12913-021-06262-1 PMID: 33731078

	32.	 Fisher M, Bloomfield J. Understanding the research process. JARNA. 2019;22(1):22–7. https://doi.org/10.33235/jarna.22.1.22-27

	33.	 Beidas RS, Dorsey S, Lewis CC, et al. Promises and pitfalls in implementation science from the perspective of US-based researchers: learning 
from a pre-mortem. Implementation Science, 2022;17:55. https://doi.org/dcu.idm.oclc.org/10.1186/s13012-022-01226-3

	34.	 Moll S, Wyndham-West M, Mulvale G, Park S, Buettgen A, Phoenix M, et al. Are you really doing “codesign”? Critical reflections when working with 
vulnerable populations. BMJ Open. 2020;10(11):e038339. https://doi.org/10.1136/bmjopen-2020-038339 PMID: 33148733

	35.	 Munce SE, Steele Gray C, Pomeroy BC, Bayley M, Kokorelias KM, Luong D, et al. Development of the Preferred Components for Co-Design in 
Research Guideline and Checklist: Protocol for a scoping review and a modified delphi process. JMIR Res Protoc. 2023;12:e50463. https://doi.
org/10.2196/50463 PMID: 37902812

	36.	 Raja M, Bjerkan J, Kymre IJ, Galvin K, Uhrenfeldt L. Telehealth and digital developments in society that persons 75 years and older in European 
countries have been part of: A scoping review. BMC Health Services Research. 2021. https://doi.org/10.1186/s12913-021-07154-0

	37.	 Santana MJ, Manalili K, Jolley RJ, Zelinsky S, Quan H, Lu M. How to practice person-centred care: A conceptual framework. Health Expect. 
2018;21(2):429–40. https://doi.org/10.1111/hex.12640 PMID: 29151269

	38.	 Bird M, McGillion M, Chambers EM, Dix J, Fajardo CJ, Gilmour M, et al. A generative co-design framework for healthcare innovation: Development 
and application of an end-user engagement framework. Res Involv Engagem. 2021;7(1):12. https://doi.org/10.1186/s40900-021-00252-7 PMID: 
33648588

	39.	 Churruca K, Ludlow K, Taylor N, Long JC, Best S, Braithwaite J. The time has come: Embedded implementation research for health care improve-
ment. J Eval Clin Pract. 2019;25(3):373–80. https://doi.org/10.1111/jep.13100 PMID: 30632246

	40.	 Birken SA, Powell BJ, Shea CM, Haines ER, Alexis Kirk M, Leeman J, et al. Criteria for selecting implementation science theories and frameworks: 
Results from an international survey. Implement Sci. 2017;12(1):124. https://doi.org/10.1186/s13012-017-0656-y PMID: 29084566

	41.	 Mc Menamin R, Isaksen J, Manning M, Tierney E. Distinctions and blurred boundaries between qualitative approaches and public and patient 
involvement (PPI) in research. Int J Speech Lang Pathol. 2022;24(5):515–26. https://doi.org/10.1080/17549507.2022.2075465 PMID: 35762365

	42.	 Mc Meniman R. Co-creating public and patient involvement in scholarship and research. Research conference output, 2020.

	43.	 Stewart DW, Shamdasani PN. Focus Groups: Theory and Practice. SAGE Publications. 2014.

	44.	 Thein K, Zaw KT, Teng R-E, Liang C, D O, Julliard K. Health needs in Brooklyn’s Chinatown: A pilot assessment using rapid participatory appraisal. 
2022. https://www.proquest.com/docview/220587521?parentSessionId=9r3CRejzj8hH9B%2B3ER2qX5f91YrXMB%2BASK2eGvoCkqQ%3D&pq-
origsite=summon&accountid=14504

	45.	 Timon CM, Heffernan E, Kilcullen S, Hopper L, Lee H, Gallagher P, et al. Developing independent living support for older adults using internet of 
things and AI-based systems: Co-design study. JMIR Aging. 2024;7:e54210. https://doi.org/10.2196/54210 PMID: 39447196

	46.	 Kitzinger J. Focus Groups. Pope C, Mays N. Qualitative Research in Health Care. 21–31. Blackwell Publishing Ltd. 2006. https://doi.
org/10.1002/9780470750841.ch3

	47.	 Liamputtong P. Focus group methodology: Principles and practice. SAGE Publications Ltd. 2011. https://doi.org/10.4135/9781473957657

	48.	 Krueger RA. Focus Groups: A Practical Guide for Applied Research. SAGE Publications. 2014.

	49.	 Chambers R. The origins and practice of participatory rural appraisal. World Development. 1994;22(7):953–69. https://doi.
org/10.1016/0305-750x(94)90141-4

	50.	 Feuerstein M-T. Partners in Evaluation: Evaluating Development and Community Programmes with Participants. 5 ed. Macmillan Education. 1987.

https://doi.org/10.1111/1468-0009.12197
https://integratedcarefoundation.org/blog/european-standard-for-patient-participation-in-person-centred-care
https://integratedcarefoundation.org/blog/european-standard-for-patient-participation-in-person-centred-care
https://doi.org/10.1136/bmjopen-2021-060347
http://www.ncbi.nlm.nih.gov/pubmed/35896288
https://doi.org/10.1186/s12913-019-4015-3
http://www.ncbi.nlm.nih.gov/pubmed/30909897
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.1186/1748-5908-4-67
https://doi.org/10.1016/s0738-3991(00)00186-5
https://doi.org/10.1186/s12913-021-06262-1
http://www.ncbi.nlm.nih.gov/pubmed/33731078
https://doi.org/10.33235/jarna.22.1.22-27
https://doi.org/dcu.idm.oclc.org/10.1186/s13012-022-01226-3
https://doi.org/10.1136/bmjopen-2020-038339
http://www.ncbi.nlm.nih.gov/pubmed/33148733
https://doi.org/10.2196/50463
https://doi.org/10.2196/50463
http://www.ncbi.nlm.nih.gov/pubmed/37902812
https://doi.org/10.1186/s12913-021-07154-0
https://doi.org/10.1111/hex.12640
http://www.ncbi.nlm.nih.gov/pubmed/29151269
https://doi.org/10.1186/s40900-021-00252-7
http://www.ncbi.nlm.nih.gov/pubmed/33648588
https://doi.org/10.1111/jep.13100
http://www.ncbi.nlm.nih.gov/pubmed/30632246
https://doi.org/10.1186/s13012-017-0656-y
http://www.ncbi.nlm.nih.gov/pubmed/29084566
https://doi.org/10.1080/17549507.2022.2075465
http://www.ncbi.nlm.nih.gov/pubmed/35762365
https://www.proquest.com/docview/220587521?parentSessionId=9r3CRejzj8hH9B%2B3ER2qX5f91YrXMB%2BASK2eGvoCkqQ%3D&pq-origsite=summon&accountid=14504
https://www.proquest.com/docview/220587521?parentSessionId=9r3CRejzj8hH9B%2B3ER2qX5f91YrXMB%2BASK2eGvoCkqQ%3D&pq-origsite=summon&accountid=14504
https://doi.org/10.2196/54210
http://www.ncbi.nlm.nih.gov/pubmed/39447196
https://doi.org/10.1002/9780470750841.ch3
https://doi.org/10.1002/9780470750841.ch3
https://doi.org/10.4135/9781473957657
https://doi.org/10.1016/0305-750x(94)90141-4
https://doi.org/10.1016/0305-750x(94)90141-4


PLOS One | https://doi.org/10.1371/journal.pone.0299411  June 16, 2026 19 / 19

	51.	 Pepall E, James R, Earnest J. Guidelines for Conducting Rapid Participatory Appraisals of Community Health Needs in Developing Countries: 
Experience from Tulikup, Bali. Asia-Pacific Journal of Public Health. 2006;18(3).

	52.	 Taffe S, Kelly M. Codesign. People, Participation, and Practice. London: Routledge, 2025.

	53.	 Man M, Abrams T, McLeod. Implementing and evaluating co-design. New Philantrophy Capital. 2019; Available at: https://www.thinknpc.org/
resource-hub/implementing-and-evaluating-co-design/

	54.	 Brown K, Zurynski Y, Altman L. Families as partners: Co-design of a localised model of care for children with medical complexity living in rural 
Australia and evaluation using the Paediatric Integrated Care Survey (PICS). Int J Integr Care. 2019;19(4):616. https://doi.org/10.5334/ijic.s3616

	55.	 Anderson‐Kittow R, Keagan‐Bull R, Giles J, Tuffrey‐Wijne I. Co‐designing resources to support older people with intellectual disabilities and their 
families plan for parental death and transitions in care. Health Expectations. 2024;27(2). https://doi.org/10.1111/hex.14000

	56.	 O’Hara J, Ramsey L, McHugh S, Langley J, Waring J, Simms-Ellis R, et al. Co-designing and testing the learn together guidance to support 
patient and family involvement in patient safety investigations: A mixed-methods study. Health Soc Care Deliv Res. 2025;13(18):1–125. https://doi.
org/10.3310/KJHT3375 PMID: 40423549

	57.	 Messiha K, Chinapaw MJM, Ket HCFF, An Q, Anand-Kumar V, Longworth GR, et al. Systematic review of contemporary theories used for 
co-creation, co-design and co-production in public health. J Public Health (Oxf). 2023;45(3):723–37. https://doi.org/10.1093/pubmed/fdad046 
PMID: 37147918

	58.	 McKercher JP, Slade SC, Jazayeri JA, Hodge A, Knight M, Green J, et al. Patient experiences of codesigned rehabilitation interventions in hospi-
tals: A rapid review. BMJ Open. 2022;12(11):e068241. https://doi.org/10.1136/bmjopen-2022-068241 PMID: 36332956

	59.	 Heng H, Kiegaldie D, Shaw L, Jazayeri D, Hill A-M, Morris ME. Implementing patient falls education in hospitals: A mixed-methods trial. Healthcare 
(Basel). 2022;10(7):1298. https://doi.org/10.3390/healthcare10071298 PMID: 35885823

	60.	 Silvola S, Restelli U, Bonfanti M, Croce D. Co-design as enabling factor for patient-centred healthcare: A bibliometric literature review. Clinicoecon 
Outcomes Res. 2023;15:333–47. https://doi.org/10.2147/CEOR.S403243 PMID: 37220481

	61.	 Government of Ireland. 2024. Slaintecare Implementation Progress Report. Available at: chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/
https://assets.gov.ie/static/documents/105568_Dept_of_Health_-_Slaintecare_Progress_Report_24_WEB.pdf

	62.	 Kourouche S, Considine J, Li L, Murphy M, Shaban R, Lam M, et al. Identifying barriers and enablers for nurse-initiated care for designing imple-
mentation at scale in Australian emergency departments: a mixed methods study. J Clin Nurisng. 2025; Available at https://onlinelibrary.wiley.com/
doi/10.1111/jocn.17693

	63.	 Nilsen P. Making sense of implementation theories, models and frameworks. Implement Sci. 2015;21;10:53. https://10.1186/s13012-015-0242-0. 
PMID: 25895742; PMCID: PMC4406164.

	64.	 Staniszewska S, Brett J, Simera I, Seers K, Mockford C, Goodlad S, et al. GRIPP2 reporting checklists: Tools to improve reporting of patient and 
public involvement in research. BMJ. 2017;358:j3453. https://doi.org/10.1136/bmj.j3453 PMID: 28768629

	65.	 Rivera S, Kyte D, Aiyegbusi O, Keeley T, Calvert M. Assessing the impact of healthcare research: A systematic review of methodological frame-
works. 2017. https://doi.org/10.1371/journal.pmed.1002370

	66.	 Forsythe L, Heckert A, Margolis MK, Schrandt S, Frank L. Methods and impact of engagement in research, from theory to practice and back again: 
Early findings from the Patient-Centered Outcomes Research Institute. Qual Life Res. 2018;27(1):17–31. https://doi.org/10.1007/s11136-017-
1581-x PMID: 28500572

	67.	 Warwick-Booth L, Bagnell A, Coan S. Creating participatory research.Principles, practice and reality. UK: Bristol University Press. 2021.

	68.	 Robert G, Locock L, Williams O, Cornwell S, Goodrick J. Co-Producing and Co-Designing. UK: Cambridge University Press. 2022

	69.	 Burns D, Howard J, Ospina S. The SAGE Handbook of Participatory Research and Inquiry. UK: Sage Publishing. 2021.

	70.	 Dorri N. Enhancing research quality through defined and consistent terminology. Asia Pac J Oncol Nurs. 2025;12:100659. https://doi.org/10.1016/j.
apjon.2025.100659 PMID: 40026878

	71.	 Colquhoun H, Leeman J, Michie S, Lokker C, Bragge P, Hempel S, et al. Towards a common terminology: A simplified framework of interventions 
to promote and integrate evidence into health practices, systems, and policies. Implement Sci. 2014;9:51. https://doi.org/10.1186/1748-5908-9-51 
PMID: 24885553

	72.	 Wang Y, Wong EL-Y, Nilsen P, Chung VC-H, Tian Y, Yeoh E-K. A scoping review of implementation science theories, models, and frameworks - an 
appraisal of purpose, characteristics, usability, applicability, and testability. Implement Sci. 2023;18(1):43. https://doi.org/10.1186/s13012-023-
01296-x PMID: 37726779

	73.	 Nilsen P. Making sense of implementation theories, models and frameworks. Implement Sci. 2015;10:53. https://doi.org/10.1186/s13012-015-0242-
0. PMID: 25895742; PMCID: PMC4406164.

	74.	 Greenhalgh T, Wherton J, Papoutsi C, Lynch J, Hughes G, A’Court C, Hinder S, Fahy N, Procter R, Shaw S. Beyond Adoption: A New Framework 
for Theorizing and Evaluating Nonadoption, Abandonment, and Challenges to the Scale-Up, Spread, and Sustainability of Health and Care Tech-
nologies. J Med Internet Res. 2017;19(11):e367. https://doi.org/10.2196/jmir.8775. PMID: 29092808; PMCID: PMC5688245.

	75.	 Kourouche S, Considine J, Li L, Murphy M, Shaban Z, Lam M, et al. Journal of Clinical Nursing. 2025;4(7):2218–736. https://doi.org/10.1111/
jocn.17693

https://www.thinknpc.org/resource-hub/implementing-and-evaluating-co-design/
https://www.thinknpc.org/resource-hub/implementing-and-evaluating-co-design/
https://doi.org/10.5334/ijic.s3616
https://doi.org/10.1111/hex.14000
https://doi.org/10.3310/KJHT3375
https://doi.org/10.3310/KJHT3375
http://www.ncbi.nlm.nih.gov/pubmed/40423549
https://doi.org/10.1093/pubmed/fdad046
http://www.ncbi.nlm.nih.gov/pubmed/37147918
https://doi.org/10.1136/bmjopen-2022-068241
http://www.ncbi.nlm.nih.gov/pubmed/36332956
https://doi.org/10.3390/healthcare10071298
http://www.ncbi.nlm.nih.gov/pubmed/35885823
https://doi.org/10.2147/CEOR.S403243
http://www.ncbi.nlm.nih.gov/pubmed/37220481
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://assets.gov.ie/static/documents/105568_Dept_of_Health_-_Slaintecare_Progress_Report_24_WEB.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://assets.gov.ie/static/documents/105568_Dept_of_Health_-_Slaintecare_Progress_Report_24_WEB.pdf
https://onlinelibrary.wiley.com/doi/10.1111/jocn.17693
https://onlinelibrary.wiley.com/doi/10.1111/jocn.17693
https://10.1186/s13012-015-0242-0
http://www.ncbi.nlm.nih.gov/pubmed/25895742
https://doi.org/10.1136/bmj.j3453
http://www.ncbi.nlm.nih.gov/pubmed/28768629
https://doi.org/10.1371/journal.pmed.1002370
https://doi.org/10.1007/s11136-017-1581-x
https://doi.org/10.1007/s11136-017-1581-x
http://www.ncbi.nlm.nih.gov/pubmed/28500572
https://doi.org/10.1016/j.apjon.2025.100659
https://doi.org/10.1016/j.apjon.2025.100659
http://www.ncbi.nlm.nih.gov/pubmed/40026878
https://doi.org/10.1186/1748-5908-9-51
http://www.ncbi.nlm.nih.gov/pubmed/24885553
https://doi.org/10.1186/s13012-023-01296-x
https://doi.org/10.1186/s13012-023-01296-x
http://www.ncbi.nlm.nih.gov/pubmed/37726779
https://doi.org/10.1186/s13012-015-0242-0
https://doi.org/10.1186/s13012-015-0242-0
http://www.ncbi.nlm.nih.gov/pubmed/25895742
https://doi.org/10.2196/jmir.8775
http://www.ncbi.nlm.nih.gov/pubmed/29092808
https://doi.org/10.1111/jocn.17693
https://doi.org/10.1111/jocn.17693

	Participatory Rapid Appraisal and Focus Groups to co-design technology-supported integrated care
	Introduction
	Need for integrated care
	Co-designing and implementing integrated care
	Co-designing an integrated technology-supported care pathway as part of the GERONTE project
	Focus groups. Focus Group (FG) is a qualitative research data collection method that facilitates in-depth exploration of the collective view on a pre-defined topic through open communication and the dynamic interaction between participants [46,47]. While 
	Participatory rapid appraisal. Participatory Rapid Appraisal (PRA) draws from early Implementation Science methods, where it was used effectively in International Development Aid and agriculture, to provide success where many other costly interventions ha

	Reporting on the GERONTE co-design method

	Materials and methods
	Developing, applying, and refining the Co-design method in GERONTE
	First stage: Identify the co-design needs and a suitable method
	Project documents and meetings were used to identify and agree the co-design needs. The data sources used to identify the co-design aims, needs, and timelines were:
	Literature review to identify a suitable method. A review of the literature identified FG and PRA in combination met GERONTE’s co-design needs. FG provided an empirically-based practical way to collect semi-structured data from multiple stakeholders about

	Second stage: Developing the method and protocol
	Co-design, FG, and PRA literature and multistakeholder meeting were used to develop the method. Following agreement on use of PRA and FG as a co-design method, a protocol describing how to use PRA and FG to co-designthe GERONTE intervention (and/ or to an

	Third stage: Applying and refining the method (in GERONTE)
	Preparing, applying, and refining the method in GERONTE. The first step involved preparing to apply the method, including:
	Number and type of participants and the nature of feedback to refine the method. We had a total of 38 focus groups across 3 countries (Ireland, France, and Italy) with a total of 79 participants including clinicians, patient representatives, and managers 
	Evaluation and feedback used to refine the individual design cycles and the co-design method. The FG participant and researcher feedback identified that the PRA and FG co-design method achieved the intended aims:
	Refinement made to the co-design method based on the feedback. There was no change made to the use of:

	Fourth stage: Reporting and continued testing

	Results
	Three cycles of participatory rapid appraisal and focus Group to co-design integrated technology-supported care
	Structures and steps in the co-design cycle and method
	Note on Co-design preparation and starting point. The PRA and FG to co-design integrated technology-supported care method is aimed at co-designing, as opposed to co-creation of integrated care. Co-creation is an end-to-end process. As such, the starting p

	Adapting the co-design method to suit your needs
	Focus groups or individual interviews. Multistakeholder FG can be replaced or supplemented with individual interviews if preferred by some, or all, of the participants. The methodological difference would then be:
	Care pathway design (FG) guides the technology design. It is optimal to conduct the FG to design the care pathway and technology separately. The decision to collect the information on the care pathway and technology in the same or separate FG would depend
	Questions within the FG. In addition to the ideation, user-testing, and validation FG questions, additional questions can be added to some, or all, of the FG to gain feedback on policy- or industry standard measure related to the care pathway or technolog


	Strengths and limitations
	Discussion
	Current literature
	A method that aims to contribute to healthcare need
	The method’s current place and further growth

	Supporting information
	References


