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Abstract

Background: Co-creationisincreasingly recognized for its potential to generate innovative solutions, particularly in addressing
complex and wicked problemsin public health. Despite this growing recognition, there are no standards or recommendations for
method use in co-creation, leading to confusion and inconsistency. While some studies have examined specific methods, a
comprehensive overview islacking, limiting the collective understanding and ability to make informed decisions about the most
appropriate methods for different contexts and research objectives.

Objective: This study aimed to systematically compile and analyze methods used in co-creation to enhance transparency and
deepen understanding of how co-creation is practiced.

Methods: To enhance transparency and deepen understanding of how co-creation is practiced, this study systematically
inventoried and analyzed methods used in co-creation. We conducted a systematic methods overview, applying 2 parallel processes.
one within the peer-reviewed Health CASCADE Co-Creation Database and another within gray literature. An artificial
intelligence—assi sted recursive search strategy, coupled with a 2-step screening process, ensured that we captured rel evant methods.
We then extracted method names and conducted textual, comparative, and bibliometric analysesto assess the content, relationship
between methods, fields of research, and the methodological underpinnings of the included sources.

Results:. We examined atotal of 2627 academic papers and gray literature sources, with the literature primarily drawn from
health sciences, medical research, and health servicesresearch. The dominant methodol ogiesidentified were co-creation, co-design,
coproduction, participatory research methodologies, and public and patient involvement. From these sources, we extracted and
analyzed 956 co-creation methods, noting that only 10% (n=97) of the methods overlap between academic and gray literature.
Notably, 91.3% (230/252) of the methodsin academic literature co-occurred, often involving combinations of multiple qualitative
methods. The most frequently used methods in academic literature included surveys, focus groups, photo voice, and group
discussion, whereas gray literature highlighted methods such as world café, focus groups, role-playing, and persona.

Conclusions: Thisstudy presents the first systematic overview of co-creation methods, providing a clear understanding of the
diverse methods currently in use. Our findings revea a significant methodological gap between researchers and practitioners,
offering insightsinto the relative prevalence and combinations of methods. By shedding light on these methods, this study helps
bridge the gap and supports researchers in making informed decisions about which methodsto apply in their work. Additionally,
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it offersafoundation for further investigation into method use in co-creation. This systematic investigation is avaluable resource
for anyone engaging in co-creation or similar participatory methodol ogies, helping to navigate the diverse landscape of methods.

(Interact J Med Res 2024;13:€59772) doi: 10.2196/59772
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Introduction

Overview

Co-creation has emerged as a powerful approach for fostering
collaboration and innovation across various disciplines [1].
Co-creation has the potential to produce new or improved
tailored practices and solutions, which address complex
challenges and generate meaningful outcomes for a defined
need[2,3]. In health care, co-creation isthought of asapotential
way to bridge the bench-to-bedside divide [4,5] by devel oping
interventions that are more acceptable and contextually
appropriate, thereby potentially enhancing their effectiveness
and impact on health outcomes [6]. It can be used to address
complex problems in public health (eg, the obesity epidemic,
persisting poverty, or food insecurity), which are particularly
resistant to resolution [1,4]. Additionally, co-creation has been
widely used in health care at arapidly expanding rate [7].

At the core of co-creation is the active engagement of multiple
stakeholders in a collective intelligence process to
collaboratively design and implement projects, processes,
services, and solutions[7-9]. Rooted in the potential for tapping
into diverse perspectives, skills, expertise, and experiences,
co-creation stands as adynamic approach to fostering innovation
and stakeholder engagement [10] and an effective means to
avoid top-down approaches or mere stakeholder consultations

(5].

There is a growing recognition of co-creation as a valuable
methodology, yet, to date, there is no common practice or
standardized approach [1,11]. Co-creation hasincreasing traction
in terms of involving stakeholders, but the extent to which this
creates a fundamental change in practicesis still unclear, and
there is a strong potentia that it will remain tokenistic [12].
Major challenges remain and need to be confronted to make
co-creation trustworthy and unlock itsfull potential [1,2,11-13].

Fragmentation of Co-Creation

A well-documented challenge in co-creation research is its
fragmentation. Slattery et a [14] describe the literature as
complex, contradictory, and poorly synthesized, noting that
inconsistent terminology makes it difficult to retrieve and
understand relevant studies. Agnello et a [1] further highlight
this fragmentation, attributing it to inconsistencies in
terminology and inadequate cross-referencing and knowledge
sharing among co-creation researchers. Smith et a [15] found
that researchers operationalize co-creation in various ways,
while Grindell et al [16] emphasize the interchangeable and
often ambiguous use of the co-creation, co-design, and
coproduction terms. These issues hinder the identification of
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best practices and the establishment of robust evidence for
co-creation.

M ethods for Co-Creation

Research methods provide astructured and systematic approach
to gathering and analyzing data, ensuring that findingsarevalid,
reliable, and generalizable. Detailed insight into these processes
isessential to truly understand and assessthe quality of research
[14,15,17-19]. Furthermore, well-documented research methods
enable others to replicate studies and build on findings, which
is crucial for advancing knowledge in any field [17]. Using
appropriate methods allows researchers to control potential
biasesthat might affect their results, making their findings more
trustworthy and credible [20].

However, co-creation has been plagued with poor reporting of
the stepsinvolved in the process, in particular the methods used.
Smith et a [15] urged the research community to improve
reporting by clearly and consistently documenting methods.
Similarly, Slattery et a [14] highlighted the need for better
reporting on methods used in co-creation as a foundation for
understanding its effectiveness and cost. An et a [13] aso
discovered limited reporting of methods in the co-creation
literature and Lee et a [21] drew attention to the difficulty in
evaluating co-creation due to a lack of systematic
comprehension of methods. This challengeis also documented
by Durugbo and Pawar [22], who highlighted the absence of a
detailed description of the methods used to facilitate the
interaction between the convener and the cocreators.

More than any other aspects of research, methods have the
potential for adaptation or reuse across different contexts,
research questions, and disciplines [6,17,23]. Consequently,
poor reporting or restricted access to reliable methods creates
inefficiencies and can slow progress. Given the numerous
benefits of co-creation, it is surprising that there are no clear
recommendations regarding methods appropriate for ensuring
accurate, impactful, and trustworthy co-creation. The
transferability of these methods suggests they could adapt the
Co-creation process to various contexts and research questions.
However, poor reporting and limited access to trustworthy
evidence about co-creation methods pose significant barriers,
making it difficult to contextualize research, evaluate
co-creation, replicate studies, or scale up co-creation research
[1,24,15]. Thislack of clarity also limits researchers’ ability to
build on existing knowledge and apply best practices [24].

While some studies have highlighted individual methods for
co-creation, acomprehensive inventory or systematic overview
of the full range of methods used in co-creation is lacking.
Researchers striving to apply co-creation often lack the timeto
systematically search, retrieve, review, and compare al the
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available literature to develop a thorough and critical sense of
the varied methods [1,25]. Therefore, a systematic methods
overview could increase clarity and enhance collective
understanding of which methods have been used in co-creation
[25,26].

As Slattery et a [14] noted, there is considerable value in a
greater synthesis and differentiation of the co-creation literature,
highlighting that methodological and theoretical barriers in
co-creation often prevent systematic comparison using
traditional means. Consequently, this study aimsto addressthis
gap using anontraditional means, by systematically inventorying
and analyzing methods used in co-creation. By providing a
comprehensive overview and analysis, thisresearch will lay the
groundwork for devel oping arobust taxonomy and compendium
of co-creation methods in future research.

Methods

Definitions

We expanded on the definition of participatory methods by
Vaughn et al [27] to establish a definition of methods used in
co-creation: “ Co-creation methods encompass a diverse range
of tools, activities, approaches, and techniques strategically
employed across the entirety of the co-creation process. These
methods serve various purposes, including but not limited to
datacollection, facilitation, recruitment, reflection, dataanalysis,
and dissemination, allowing for flexibility in achieving diverse
objectives.”

We defined co-creation according to Agnello et a [1]:
“Co-creation is any act of collective creativity that involves a
broad range of relevant and affected actors in creative
problem-solving that aims to produce a desired outcome.”

Systematic M ethods Overview

Overview

Reviews on methods topics, known as methods overviews, are
valuable for advancing research methods, making a systematic
methods overview the ideal approach for thoroughly
investigating methods used in co-creation [25,26,28]. This
approach aims to synthesize guidance on methods from the
literature; therefore, principles and strategies for a systematic
approach were sourced from Gentles et a [25]. The strategies
sourced from Gentles et al [25] and how they were applied in
this study are described in Multimedia Appendix 1.

The first search sourced empirical research that provided
examples of applying co-creation. The second search aimed to
investigate gray literature to identify nonjournal publication
types that provide guidance or information about co-creation
methods, or include the use of co-creation methods.

Search 1: Empirical Research

Health CASCADE, a European Commission-funded network
that aims to develop a coherent methodology for co-creation
research in public health, creasted a peer-reviewed curated
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database of co-creation literature containing 13,501 papers[29].
Since this study investigated methods used in co-creation, it
waslogical to sourcethe methodsfrom that database. However,
since it contains a vast number of papers with different study
types from various disciplines, a 2-step screening process was
applied. First, arecursive search strategy was used to group the
literature by method, reducing the number of papers for title
and abstract screening. Second, title and abstract screening was
conducted to categorize papers by study type.

The recursive search involved analyzing titles, abstracts, and
keywords to identify relevant studies based on specific
keywords, using Rayyan (Qatar Computing Research Institute),
a systematic review manager [30]. This process included (1)
screening titles and abstracts, (2) grouping by the method name,
(3) screening grouped literature, and (4) iterating these steps
until a stop rule was met. Details of this processare outlined in
Multimedia Appendix 1.

Papers identified in the recursive search were extracted in
Microsoft Excel and then reuploaded into Rayyan for
classification by study type. We included empirica studies,
protocols, exploratory studies, and case studies, while excluding
evaluations and reflections on co-creation, to ensure the
relevance of the extracted methods. This approach ensured that
our inventory accurately reflects methods used in the co-creation
process. For additional details, and the full set of inclusion and
exclusion criteria, please refer to Multimedia Appendix 1. The
classified literature was exported in a Microsoft Excel format
and then taken to the analysis step.

Two approaches were used to analyze the final set of method
names: one to deduce the frequency of the method names and
one to validate the results. The first approach used pattern
analysis, and the second approach used a more complex
algorithm, commonly used by search engines. The pattern
analysisprovided initia frequency estimates, while the advanced
algorithm validated these results by assessing the relevance of
each method name in the context of the literature. This dual
approach aimed to clarify which co-creation methods were most
frequently used and which were less common. Further details
can be found in Multimedia Appendix 1.

Search 2: Gray Literature Search

Aninitial step in a systematic methods overview isidentifying
and selecting relevant literature, which can be poorly indexed
in standard databases [25]. To address this, we conducted a
search in Google’'s Advance Search tool for co-creation
guidelines, toolkits, books, and nonjournal publications, as
detailed in Multimedia Appendix 1.

Search strategies were aligned with those used to create the
Health CASCADE Co-Creation Database covering literature
dating back to January 1, 1970[1]. Wetargeted specific domains
and used co-creation and methods terms. The gray literature
search strategy is outlined in Table 1 and provided in
Multimedia Appendix 1.
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Table 1. Gray literature search strategy.
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Parameter Search 1 Search 2 Search 3 Search 4

Exact word or “co-creation methods” “co-creation methods” “co-creation methods’  co-creation AND methods
phrase AND guideline

Language English English English English

Region Any region Any region Any region Any region

Last updated Anytime Anytime Anytime Anytime

Date January 1, 1970, to June 16, 2022  January 1, 1970, to June 16,2022 any time June 16, 2012, to June 16, 2022
Domains .org .edu .gov .org

Terms appearing Anywhere in the pages

Filetype Any format Any format

Anywhere in the pages

Anywhereinthe pages Anywherein the pages

Any format Any format

We applied inclusion and exclusion criteria in 2 rounds to
determine relevance. Initialy, we included papers, reports,
guidelines, books, and web-based tools relevant to co-creation,
asdefined by Agnello et a [1], provided they were absent from
the Health CASCADE Co-Creation Database version 1.5 [1]
and were written in English. Materials such as conference
proceedings, abstracts, dissertations, non-English content, or
those already included in the database were excluded. In the
second round, selected full-text documents were rescreened to
ensure they introduced and described at least 1 co-creation
method, including its application or guidance on its use.
Nonrelevant texts were excluded. The snowballing approach
was used to trace citations and references of included literature
to identify additional relevant resources, continuing until
saturation was reached.

Literature that met all criteriawas processed using a predefined
Microsoft Excel extraction table. Data were validated by
cross-checking the extracted method names with those found
in both academic literature and gray literature, and the results
were discussed among the coauthors (DMA, AS, and SC). Once
all the extraction tables were completed, alist of methods and
frequency of appearances across the included literature was
generated, to ascertain the relevant prevalence of each method.

Analysis

To analyze co-creation methods, we calculated method
co-occurrence to understand how methods are combined in
co-creation projects. Theresultswere visualized using a Sankey
diagram to illustrate the relationships between methods. We
also conducted a bibliometric analysis of theincluded literature
to investigate methodological trends and fields represented in
the literature. Additionally, we examined the overlap between
methods reported in academic literature and gray literature to
determine if practitioners engage in co-creation similarly to
those documented in academic research.

To understand how methods were combined, we analyzed
co-occurrence in the academic literature by examining which
methods appeared together intitles or abstracts. We used Python
to map method names and count their co-occurrences, ensuring
accuracy by marking and skipping aready identified
combinations. RAWGraphs (version 2.0; DensityDesign
Research Lab) [31] was used to create Sankey diagrams that
visualized these co-occurrences, removing method names with
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no co-occurrence. For ease of visualization, methods were
categorized into three groups: (1) qualitative; (2) participatory;
and (3) quantitative, mixed, and ethnographic. Separate Sankey
diagrams for each group were produced to simplify and clarify
the visualization of method combinations and their prevalence
in co-creation research.

To gain insights into the methodological paradigms and fields
within the academic literature, we performed a bibliometric
analysis using VOSviewer (The Centre for Science and
Technology Studies) [32]. This tool helped us construct and
visualize bibliometric networks to assess the prevalence of
different methodologies and research areas. By anayzing the
source landscape and methodologies, we aimed to identify
dominant fields and approaches represented in the included
academic literature. Detailed steps for this analysis using
VOSviewer are provided in Multimedia Appendix 2.

To determine if co-creation practices differ between academic
and gray literature, we compared methods from both sources
using a Venn diagram. We identified overlaps and unique
methods by comparing the 2 lists of methodsin Microsoft Excel
using Conditional Formatting. Methods were categorized into
three groups. (1) exclusively in academic literature, (2)
exclusively in gray literature, and (3) found in both. We
calculated the number and percentage of methodsin each group
and visualized these findings in a Venn diagram. This
comparative analysis highlighted similarities and differences
in  co-creation approaches between academic and
practitioner-focused literature.

Results

Systematic M ethods Overview

Search 1: Empirical Research

For academic literature, thefull set of literature from the Health
CASCADE Co-Creation Database version 1.5—atotal of 13,501
papers—were identified as relevant for screening. There were
2 subsequent screening processesfor thisliterature: (1) grouping
the papers by whether a method was present or not (n=13,501)
and (2) screening the papers by study type (n=6472). During
this 2-step screening process, a total of 10,905 papers were
excluded, and 2590 papers were included.
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The extraction of methods from academic literature involved 2
steps: first, method names were identified through a recursive
search in Rayyan, and then, these nameswere used to determine
their frequency in the final set of included literature. The
identified methods were then subjected to co-occurrence
analysis.

Search 2: Gray Literature Search

A paralel search was conducted in gray literature, and a total
of 605 materials were identified. As shown in Figure 1, there
were two steps to screening the gray literature: (1) screening
for relevance based on 1 set of selection criteria (n=56) and (2)
screening the extracted full text based on a different set of

Agnello et a

selection criteria (n=37). These 2 screening stepsresulted in the
exclusion of 568 materials and the inclusion of 37 materials.

Method names from gray literature were manually extracted
using a predetermined extraction form. The frequency of each
method was calculated by counting its appearances across the
included materials. For example, amethod found in 5 different
sources was assigned a frequency of 5.

A total of 2590 papers were included, and the gray literature
search resulted in the inclusion of 37 materials. The adapted
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) flowchart of thisparallel processis shown
in Figure 1, and afilled-in PRISMA checklist is provided in
Multimedia Appendix 3.

Figure1l. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart of the screening processes for the systematic
methods overview with two sources as follows: (A) academic literature and (B) gray literature.

A) Identification of studies via the Health CASCADE
Co-Creation Datab v1.5, Agnello et al

Health CASCADE
Co-Creation Database
(n=13,501)

Identification

Records screened
(n=13,501)

Stop rule:
100 citations

Screening 1

Keyword for include:

grouped citations by
method name Excluded papers

n=7029

Records retrieved
(n=6472)

Screening 2

Sorting by

study type
(n=6472)

Excluded papers
(n=3876)

Records included
(n=2590)

Included
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Analysis

We assessed the relative presence of methods in the different
types of literature by examining their frequency of occurrence.
In academic sources, the frequencies ranged from 349 to 1,
reflecting the varying specificity of method names. For example,
“interview” appeared in 124 papers, while the more specific
“Lego serious play” method was found in only 1 paper.
Examples of the most and least frequent methods in academic
literature are listed in Table 2, with the full set of methods and
their frequencies provided in Multimedia Appendix 4.

In terms of gray literature, frequencies were manually tallied
based on the extraction tables, ranging from 12 to 1. Examples
of the most and least frequent methods sourced from gray

Agnello et a

literature are listed in Table 3, with the full set of methods and
their relative frequencies provided in Multimedia Appendix 5.

Of the 252 methods extracted from academic literature, 91.3%
(n=230) co-occurred within the same title or abstract. The
resulting Sankey diagram visualizing this co-occurrenceis too
large to include in this manuscript and is therefore presented as
an open-access figure on Zenodo [33], allowing readersto delve
into the detailed co-occurrences and gain adeeper understanding
of methods used in co-creation research. The full dataset of
co-occurrence is provided in Multimedia Appendix 6. For
clarity, the methods were categorized into three groups: (1)
qualitative methods, (2) participatory methods;, and (3)
guantitative, mixed, and ethnographic methods, which are each
visualized in separate Sankey diagrams.

Table 2. Examples of the most and least frequent methods that were sourced from academic literature. The percentage represents the percentage of

total method hits.

Method name

Values (n=3520), n (%)

Most frequent methods
Survey
Focus group
Photo voice
Group discussion
Questionnaire
Semistructured interview
Interview

L east frequent methods
Consensus workshop
Socia mapping
Participatory theme elicitation
Lego serious play
User persona
Emotional touchpoints

Structured brainstorm

349 (9.91)
337 (9.57)
189 (5.37)
150 (4.26)
142 (4.03)
139 (3.95)
124 (3.52)

1(0)
1(0)
1(0)
1(0)
1(0)
1(0)
1(0)
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Table 3. Examples of the most and least frequent methods that were sourced from gray literature. The percentage represents the percentage of total

extracted method hits.

Method name

Values (n=1151), n (%)

Most frequent methods
World café
Focus group
Role playing
Persona
Brainstorming
Card sorting
Storyboarding

L east frequent methods
What if brainstorming
Trigger storming
The blue sky vision exercise
System mapping
Sorting important to/for
Sky the limit brainstorm
Service safari

12 (1)
10 (1)
9()
8(1)
7(1)
7(1)
7(1)

1(0)
1(0)
1(0)
1(0)
1(0)
1(0)
1(0)

The co-occurrence analysis of the qualitative methods, shown
in Figure 2, features 22 source methods (qualitative) on the left
and 149 target methods (multiple types) on the right side of the
Sankey diagram. This analysis revealed that focus group, one
of the most frequently used methods, often co-occurswith other
qualitative methods like group discussion, interviews, and
in-depth interviews, as well as qualitative analysis such as
content analysis and thematic analysis. Additionally, focus
group commonly co-occurs with participatory methods like
prototyping, photo voice, storytelling, and various ethnographic
methods, including participant observation, field notes, and
narrative.

The co-occurrence analysis of the participatory methods,
visualized in Figure 3, includes 42 source methods
(participatory) on the left and 132 target methods (multiple
types) on the right side of the Sankey diagram. This analysis
highlighted that some of the most frequently used methods,
such as photo voice, and prototyping, often co-occur with other
participatory methods like experience prototyping, concept
mapping, and participatory mapping. Photo voice is aso
commonly linked to narrative and group discussion, and a mix
of ethnographic and qualitative methods, including thematic
analysis, field observation, and various types of interviews.
Additionally, deliberative workshops frequently co-occur with
other deliberative or participatory methods such as user
committee, participatory budgeting, fuzzy cognitive mapping,
and collective reflection.

https://www.i-jmr.org/2024/1/e59772

The co-occurrence analysis of quantitative, mixed, and
ethnographic methods is presented in Figure 4, with 24 source
methods (quantitative, mixed, and ethnographic) on theleft and
156 target methods (multiple types) on the right side of the
Sankey diagram. Thisanalysis showed that the most frequently
used method, survey, often co-occurswith other high-frequency
methods like questionnaire and narrative. Survey isalso strongly
linked to qualitative methods such as focus groups, group
discussions, varioustypesof interviews, and qualitative analysis
methods. The ethnographic method, field notes, is associated
with acombination of ethnographic and participatory methods,
including participatory observation, participatory reflection,
and group model building.

The VOSviewer co-occurrence analysis of keywords related to
methodol ogiesin thetitle and abstracts of the academic literature
is visualized as a network map in Figure 5. This map includes
34 keywords, interconnected atotal of 385 times, and organized
by VOSviewer into 4 clusters[32]. Cluster 1 (in yellow) includes
terms related to participatory research, community-based
participatory research, and community engagement or
participation. Cluster 2 (in teal) focuses on various forms of
co-creation, value co-creation, and design methodology
approaches. Cluster 3 (in pink) includes coproduction, co-design,
public and patient involvement, and user involvement. Cluster
4 (in blue) groupstogether different formsof participatory action
research and action research. The main terms across these 4
clusters are co-creation, coproduction, co-design, participatory
action research, and participatory research. Further detail s about
these clusters are provided in Table 4.
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Figure 2. Sankey diagram illustrating the co-occurrence of qualitative methods with other research methods in academic literature. Source methods
are displayed on the left side (n=22) and target methods are on the right (n=149). The thickness of the line indicates the frequency of co-occurrences
across the literature, with thicker lines representing more frequent co-occurrences between methods.
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Figure 3. Sankey diagram illustrating the co-occurrence of participatory methods with other research methods in academic literature. Source methods
across the literature, with thicker lines representing more frequent co-occurrences between methods.

are displayed on the left side (n=42) and target methods are on the right (n=132). The thickness of the line indicates the frequency of co-occurrences
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Figure 4. Sankey diagram illustrating the co-occurrence of quantitative, mixed, and ethnographic methods with other research methods in academic
literature. Source methods are displayed on the left side (n=24) and target methods are on the right (n=156). The thickness of the line indicates the
frequency of co-occurrences across the literature, with thicker lines representing more frequent co-occurrences between methods.
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Figure5. VOSviewer generated an image representing the co-occurrence of keywords representing methodol ogies across the title and abstracts of the
academic literature. The size of the keyword bubble represents its importance in the number of co-occurrences. Each line represents a co-occurrence
of the terms. cbpr: community-based participatory research; par: participatory action research; ppi: public and patient involvement.
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Table 4. Co-occurrence of methodologies in academic literature.

panicipa!owion research
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action egsearch
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participatary process
communityparticipation
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participatory research method

mixed e edommunity gngagement
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participatory research

chpr
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Methodology (Cluster) Co-occurrencelinks Related methodologies

(n=385), n (%)

Participatory process, participatory method, participatory research approach, participatory research
method, participatory research project, community-based participatory research, community-based

participatory research approach, public participation, stakeholder engagement, community engagement,

Co-creation process, design methodology approach, value co-creation, and value creation.

Co-design, co-design process, design process, iterative process, mixed method, participatory design,

patient involvement, public and patient involvement, public involvement, and user involvement.

Participatory research 31 (8)
(yellow)
and community participation.
Co-creation (teal) 29 (8)
Coproduction (pink) 28 (7)
Participatory actionre- 25 (7)

search (blue) action research approach.

Action research, participatory action research, participatory action research project, and participatory

The VOSviewer co-occurrence analysis of the keywordsrelated
to fields in the title and abstracts of papers in the database is
visualized asanetwork map in Figure 6. Thismap includes 150
keywords, interconnected 181 times and organized by
VOSviewer into 48 clusters [32]. Focusing on the 8 most
prominent clusters, which contain at least 5 keywords each,
cluster 1 (in red) includes health service research, community
health services, medical education, occupational therapy,
primary health care, and social work. Cluster 2 (in blue) covers
health promotion, health policy, and school health services.
Cluster 3 (in green) includes dementia, emergency nursing,
home care services, home nursing, long-term care, and terminal
care. Cluster 4 (in purple) features palliative care, emergency
medical services, and hospital emergency services. Cluster 5
(in orange) focuses on women'’s health, maternal welfare, rural
health, and supported employment. Cluster 6 (in yellow)

https://www.i-jmr.org/2024/1/e59772

RenderX

includes humanities, pediatric hospitals, organizational
innovation, quality health care, and vaccinations. Cluster 7 (in
brown) is centered on health and nursing education. Cluster 8
(in teal) covers family health, child development disorders,
learning disorders, and self-evaluation programs. Full details
on these clusters are provided in Table 5.

This study extracted atotal of 956 methods used in co-creation,
which were then categorized into 3 distinct categories based on
their sources. Of these, 16% (155/956) were found exclusively
in academic literature, 74% (704/956) were sourced solely from
gray literature, and 10% (97/956) were identified in both
academic literature and gray literature. The comparison of these
categories is visuaized in Figure 7, and a complete list of
methods per source type is provided in Multimedia Appendix
7.
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Figure6. VOSviewer generated an image representing the co-occurrence of keywords representing fields across the titles and abstracts of the academic
literature. The size of the keyword bubble represents itsimportance in the number of co-occurrences. Each line represents a co-occurrence of theterms.
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Table 5. Co-occurrence of fields and diseases in academic literature.

Field (cluster) Co-occurrence links  Related topics
(n=181), n (%)

Health services research (red) 46 (25) Community health services, medical education, health service accessibility, occupational
health, occupational therapy, primary health care, social work, and substance-related disorders.

Health promotion (blue) 18 (10) Health policy, mental health, professional practice, school health services, rheumatic diseases,
and spinal cord injuries.

Dementia (green) 12 (7) Emergency nursing, home care services, home nursing, long-term care, community health
nurses, socia support, and terminal care.

Palliative care (purple) 7(4) Emergencies, emergency medical services, hospital emergency services, pregnancy, and
lung diseases.

Women's health (orange) 7(4) Brain injuries, maternal welfare, rural health, and supported employment.

Humanities (yellow) 74 Disease management, pediatric hospitals, chronic disease, organizational innovation, quality
health care, and vaccinations.

Health education (brown) 53 Nursing education, health educators, and health status.

Family health (teal) 3(2 Anxiety, autistic disorder, child development disorder, disabled persons, learning disorders,

and self-evaluation programs.
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Figure 7. Venn diagram of methods sourced from academic, gray literature, or both. Percentages represent the portion of the total methods (n=956).

155 97 704
(16.2%) (10.2%) (73.6%)
Discussion

Principal Findings

This study is the first systematic methods overview of
co-creation, identifying and delving into both academic and
gray literature to extract 956 methods from 2627 sources,
analyzing these methods and their interrel ationshipswithin and
across source types. This study can facilitate the identification
of methods suitable for co-creation endeavors, while aso
highlighting discrepancies between co-creation in research and
nonacademic contexts. By offering acomprehensive and reliable
snapshot of co-creation and its associated methods, thisresearch
enhances transparency regarding how co-creation is executed
in both research and practice in the health research fields. The
study serves as a foundational resource, providing an
evidence-based and systematic inventory of methods, as well
as shedding light on which methods are commonly used in
conjunction with one another across the health research fields.
This innovative approach to conducting a systematic methods
overview enables the comprehensive analysis of avast amount
of literature and methods, offering valuable insights into the
landscape of co-creation practices and methods globally and
across disciplines.

Principal Results

A notable strength of thisstudy liesinitsutilization of methods
sourced from a published and high-quality database of
co-creation literature spanning from 1970 to 2022. Thisliterature
represents the largest known dataset of methods used in
co-creation. This study serves as a foundationa work that can
be used to elucidate the interrelationships between different
co-creation methods and co-creation processes. This study
adopts an unbiased approach by providing a comprehensive
overview of current co-creation practices, without prescribing
specific methods or recommendations. By providing an
overview of current co-creation practices, this study establishes
a platform for further research and analysis into the various
ways in which people design and execute co-creation.
Furthermore, this study revedls a stark difference between
academic and practitioner approaches to co-creation,
highlighting theimportance of understanding and bridging these
disparities.

https://www.i-jmr.org/2024/1/e59772

ACADEMIC LITERATURE
155 methods were sourced from
academic literature only

Multimethod Approach

Intherealm of research methodol ogies, each type hasits unique
characteristics and applications. Recently, Messiha et al [11]
discussed how naiverealism (asingular objectivereality) often
favors quantitative methods, whilerelativism (multiplerealities
exist) tends to favor qualitative approaches. For instance,
approaches such as qualitative, quantitative, and ethnographic
studies offer different lenses through which to explore
phenomena. Qualitative methods delve into the subjective
experiences and perspectives of individuals, capturing rich
narratives and deep insights; valuing methodological pluralism
and diversity rather than universal truths [34]. Quantitative
methods, on the other hand, focus on numerical data and
statistical analysis to uncover patterns and relationships to
uncover universal truths about reality. Finally, participatory
methods emphasize collaboration between researchers and
stakeholders, unlike traditional research methods, which
prioritize objectivity, participatory methods prioritize
engagement and collective decision-making [27]. Furthermore,
Messihaet al [35] found that applying methodological principles
of critical realism (recognizes independent reality and
acknowledges multiple perspectives), namely using multiple
method types to understand complex phenomena, enriched the
evidence base for co-creation in public health research.

Thisstudy revealsthat co-creation represents afusion of various
types of methods, and well-known methods for analysis, such
as thematic analysis, are combined with qualitative methods
like interviews. Co-creation combines methods for qualitative
inquiry and analysis, quantitative analysis, ethnographic
observation, and participatory collaboration. Thisamalgamation
of methods offers great potential for generating innovative
solutions, fostering stakeholder engagement, and addressing
complex challenges. However, the convergence of multiple
methods also introduces challenges, including potential
divergences in processes and outcomes between co-creation
projects. Overall, the mixed nature of co-creation presents both
opportunities and challenges.

The Gap Between Academicsand Practitioners

While analyzing the data within this study, a clear gap exists
between the practices reported in academic literature and those
used by practitionersin nonacademic settings. This divergence
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may stem from variousfactors, including differencesin reporting
styles, publication platforms, and the emphasis placed on
outcomes versus process documentation. Academic publications
often prioritize the reporting of research outcomes and their
impact, allocating limited space for detailing the intricacies of
the co-creation process. Conversely, practitioners may opt to
disseminate their co-creation endeavors through aternative
channels, such asreports, case studies, or web-based platforms,
where they have more flexibility to document their methods.
However, this discrepancy in reporting practices poses a
significant challenge for the scientific community, whichiswell
documented by various researchers who are calling for
researchers to transparently document the entire process of
co-creation, including the methods [6,14,15]. Without detailed
documentation of each method used in the co-creation process,
replication and validation of findings become challenging.
Furthermore, the lack of transparency in documenting
co-creation methods hinders knowledge sharing and
collaboration among researchers and practitioners. This gap
underscores the importance of adopting standardized reporting
guidelines and best practices for documenting co-creation,
regardless of the publication platform.

One notable observation is the prevalence of co-creation
methods outside of academic literature. While academic research
may provide valuable insights into academic rigor, and
application of theory, it appears that the majority of the
co-creation methods are published on nonacademic platforms.
Thisrai ses questions about the transparency and documentation
of co-creation processes. Efforts to bridge the divide between
academic and practitioner perspectives on co-creation are
essential for advancing knowledge, promoting collaboration,
and maximizing the impact of co-creation initiatives. By
fostering greater transparency, documentation, and knowledge
sharing, researchersand practitioners can enhancetherigor and
reproducibility of co-creation.

Comparison With Prior Work

Grindell et d [16] underscore the distinctiveness of collaborative
approaches like co-creation, co-design, and coproduction,
contrasting them with traditional applied health research
methodologies; emphasizing that these coapproaches are
designed to foster meaningful engagement with abroader range
of cocreators, including those not typically involved in research.
However, the network analysis of the methodologiesin thefinal
dataset reveals a different story. While coapproaches and
participatory research methodologies are prevalent, the actual
methods used in these projects fall short of truly embracing
collaborative engagement. This highlights adisconnect between
theintended methodol ogical goalsand the practical application
of collaborative methods.

Our findings align with recent work by Slattery et a [14] and
Smith et a [15], who reported similar trends in the types of
methods being used. Slattery et al [14] observed that the most
frequently used methods were focus groups, interviews, and
surveys, with less frequent use of methods like citizen juries
and voting. Smith et al [15] a so found that commonly reported
methodsincluded interviews, focus group discussions, surveys,
discussion meetings, and workshops. This consistency across
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studies is encouraging, as it underscores a broader trend in the
field and validates our findings about the dominant reliance on
certain qualitative methods.

Louise and Annette [12] highlight the significance of using
participatory methods, emphasizing their potential applicability
to intervention development and their capacity to transcend
traditional boundaries. When executed effectively, participatory
methods offer numerous benefits, including genuine stakehol der
involvement, a holistic understanding of multiple perspectives,
an iterative and investigative approach, and a commitment to
enacting meaningful change for those directly affected by the
outcomes [12]. Maenhout et a [6] also found that co-creation
is feasible with adolescents with intellectual disabilities if the
correct methods are selected, specifically creative methods.
Furthermore, studies favoring creative methods found that
design and participatory approaches effectively engaged
cocreators with their emotions, and abilities, and retained their
involvement throughout the process [16,36]. Prototyping
methods were found to be valuable for trandating knowledge
into tangible objects, while visual design methods facilitated
the rapid communication of ideas in an accessible manner. The
utilization of creative methods was observed to promote ashared
understanding of the problem and identify critical needs, thus
addressing power differentials and fostering a sense of
ownership among stakeholders [16].

Grindell et al [16] illustrated how researchersrely on qualitative
research methods (such as focus groups, observations, and
interviews) when other, more creative methods, can achievethe
same aim (such as role-playing, personas, and user journeys).
These findings underscore the importance of using participatory
and creative approaches in co-creation processes to build trust,
confidence, and collaborative solutions. Considering the
documented benefits of using these types of methods, this study
reveals that the way people are currently cocreating is leaning
heavily on qualitative methods. While qualitative methods
providerichinsightsinto individual subjective experiencesand
perspectives, incorporating diverse approaches such as creative
or participatory methods could further enhance stakeholder
engagement, understanding, and problem-solving in co-creation
processes.

There is a growing concern regarding participation fatigue in
co-creation, alongside therisk of heightened inequity when only
specific demographic groups engage, potentially leading to
disengagement [37,38]. Amundrud et a [38] stress that
co-creation should empower individuals to participate actively
as citizens with the chance to genuinely influence outcomes.
Various methods, including focus groups, one-on-one
discussions, and creative workshops, are utilized for involvement
and engagement. However, patients increasingly advocate for
greater autonomy in determining the extent and nature of their
involvement in research processes. In contextslike coproduction
and participatory action research, traditional distinctions between
researchersand participantsare challenged, resulting in blurred
boundaries and a reassessment of power dynamics [12]. This
study reveals that the multi-method approach to co-creation
primarily integrates various qualitative methods, while more
creative or participatory methods are often found in
nonacademic gray literature. Consequently, academics appear
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to rely solely on qualitative methods and rarely draw from
nonacademic sources for guidance and inspiration. This heavy
reliance on qualitative methods may increase the risk of
disengagement, reassessment of power dynamics, or
participation fatigue.

Consequences and Future Research

This systematic inventory of methods used in co-creation
provides an interesting dataset that should be mined, for
instance, to make further distinctions between the methods and
their intended purpose and impact. Weintend to useit to develop
a taxonomy facilitating more consistent and better reporting,
which other reviews highlighted as an important gap [14,15].
In turn, this could facilitate a more robust evaluation of the
impact of co-creation, which isfundamental for the progression
of this methodology [15,16]. Co-creation researchers could
make use of such a taxonomy or apply our novel artificial
intelligence and data science approach, to extract additional
information about the methods used in co-creation, mirroring
the approach of the Human Behavior Project for behavior change
science[39]. Thisapproach could help identify specific clusters
of methods or sequences of methods that are particularly
effectivein certain contexts, for certain purposes, and in certain
phases of the co-creation process. The data generated in this
study also raises interesting questions about how and when
collective intelligence and creative methods are best placed or
used, and how scientific practices might have to change to
provide room for effective collective creativity based on
evidence.

Limitations

Although we achieved our objectives by conducting asystematic
overview of methods, our approach has some limitations
including single screening of the gray literature and the lack of

Agnello et a

full-text screening of the academic literature. However, we
recognize that this work was conducted in a peer-reviewed,
precurated database of co-creation literature, and the complexity
of the screening of gray literature was not high enough to
necessitate double screening and extraction.

Conclusions

Thisstudy hasyielded thefirst systematic overview of methods
utilized in co-creation, intending to provide researchers and
practitioners with a comprehensive understanding of methods
used in co-creation to date. By increasing awareness of methods
used in co-creation, we seek to unlock the full potential of
co-cregtion and contribute to its advancement asatransformative
methodol ogy for research and practice. The analysis of methods
sourced from both academic and gray literature revealed arich
array of methods used in co-creation, spanning participatory,
qualitative, quantitative, mixed, and ethnographic approaches.
Thisdiversity underscoresthe versatility of methods, which can
adapt to varying study objectives, target groups, contexts, and
other influencing factors. However, it also highlights the need
for more detailed guidance on method selection, method
grouping, and application to ensure co-creation remains effective
and meaningful.

This systematic exploration of co-creation methods offers
valuable insights for individuals currently involved in
co-creation, as well as those aspiring to participate in it. By
illuminating the diverse landscape of co-creation methods, this
study aims to enable researchers and practitioners to make
informed decisions and enhance methodological rigor and
innovation in co-creation. Through continued research and
collaboration, we can further advance co-creation asadynamic
and impactful approach for addressing some of the most pressing
complex or wicked public health challenges.
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