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Abstract

Background: Co-creation isan approach that aims to democratize research and bridge the gap between research and practice,
but the potential fragmentation of knowledge about co-creation has hindered progress. A comprehensive database of published
literature from multidisciplinary sources can addressthisfragmentation through theintegration of diverse perspectives, identification
and dissemination of best practices, and increase clarity about co-creation. However, two considerable challenges exist. First,
there is uncertainty about co-creation terminology, making it difficult to identify relevant literature. Second, the exponential
growth of scientific publications has led to an overwhelming amount of literature that surpasses the human capacity for a
comprehensive review. These challenges hinder progressin co-creati on research and underscore the need for anovel methodol ogy
to consolidate and investigate the literature.

Objective: This study aimed to synthesize knowledge about co-creation across various fields through the development and
application of an artificial intelligence (Al)—assisted selection process. The ultimate goal of this database wasto provide stakeholders
interested in co-creation with relevant literature.

Methods: We created a novel methodology for establishing a curated database. To accommodate the variation in terminology,

we used abroad definition of co-creation that encompassed the essence of existing definitions. To filter out irrelevant information,
an Al-assisted selection process was used. In addition, we conducted bibliometric analyses and quality control procedures to
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assess content and accuracy. Overall, this approach allowed usto develop arobust and reliable database that serves as avaluable
resource for stakeholders interested in co-creation.

Results: Thefinal version of the database included 13,501 papers, which areindexed in Zenodo and accessiblein an open-access
downloadable format. The quality assessment reveal ed that 20.3% (140/688) of the database likely contained irrel evant material,
whereas the methodology captured 91% (58/64) of the relevant literature. Participatory and variations of the term co-creation
were the most frequent terms in the title and abstracts of included literature. The predominant source journals included health
sciences, sustainability, environmental sciences, medical research, and health services research.

Conclusions: This study produced a high-quality, open-access database about co-creation. The study demonstrates that it is
possible to perform a systematic review selection process on a fragmented concept using human-Al collaboration. Our unified
concept of co-creation includes the co-approaches (co-creation, co-design, and co-production), forms of participatory research,
and user involvement. Our analysis of authorship, citations, and source landscape highlights the potential lack of collaboration
among co-creation researchers and underscores the need for future investigation into the different research methodologies. The
database provides aresource for relevant literature and can support rapid literature reviews about co-creation. It also offersclarity
about the current co-creation landscape and helps to address barriers that researchers may face when seeking evidence about

co-creation.

(J Med Internet Res 2023;25:e45059) doi: 10.2196/45059
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Introduction

Background

Co-creation emerges from the participatory research paradigm,
is grounded in a history of community engagement, and was
first documented in the 1970s [1]. According to Greenhalgh et
a [2], co-creation is a promising strategy to increase the
effectiveness and impact of health interventions and claims to
address complex problems in public health (eg, the obesity
epidemic, persisting poverty, and food insecurity), which are
particularly resistant to resolution, specifically in vulnerable
populations [2,3]. Co-creation also responds to the growing
demand from the public to be involved in research aimed at
ensuring health interventions are better tailored to their needs
and circumstances [2]. Furthermore, the explicit reference to
co-creation in many fields of science and sectors has grown
exponentially in recent years, and it is now expected, and often
demanded, by funders, governments, and policy makers to
democratize and accelerate the impact of research and
innovation [4].

Co-creation aims to engage stakeholders from all the nodes of
the quadruple helix (academia, industry, government, and users)
to create collectively effective and sustainable solutions.
However, without an evidence base or arobust and trustworthy
methodology, using co-creation can remain a blind praxis [5].
Co-cresation is resource intensive and, if conducted poorly, can
waste time and resources without clear impacts and outputs.
Thereisarea danger that thiswill ultimately lead to growing
distrust toward co-creation from researchers, the public, policy
makers, and other key stakeholders. Moreimportantly, it might
put the public at risk of detrimental effects and potential
unintended consequences (sensitiveinformation leaked, ethical
misconduct, etc) from poorly evidenced and poorly conducted
co-creation [4].

Presently, the progress of co-creationin public health is hindered
by the limited availability of comprehensive and integrated

https://www.jmir.org/2023/1/e45059

literature and empirical evidence, further complicated by the
absence of astandardized methodol ogy. Assembling adatabase
of published literature from multidisciplinary sourcesis a key
step toward facilitating the integration of diverse perspectives
and enabling the identification and dissemination of best
practices across multiple fields of research. However, there are
two considerable challenges to achieving this. First, thereis a
lack of clarity about co-creation, including the interchangeable
use of terminology when referring to co-creation. Second, the
rapid increase in scientific publishing means that obtaining
exhaustive and comprehensive literature requires dealing with
a vast body of information, making it aimost impossible to
complete it on time within the standards for quality research.
For instance, by the time the research is completed, it may
already be outdated [6].

Fragmentation of Knowledge About Co-Creation

Bauman [7] and Iwarsson et al [8] highlight the interchangeable
use of the terms co-creation, co-design, co-production,
participatory research, patient and public involvement, and
collaborative research when describing a development process
involving multiple stakeholders. Vargas et al [9] argued that
co-creation isconsidered an overarching principlethat includes
both co-design and co-production. Co-creation has been used
in different fields, for example, it can be perceived as user
involvement in designing goods, aswell as coddlivery of public
services[9]. In addition, Masterson et a [10] recently uncovered
>500 different definitions of co-production and co-design, and
the rate of introducing new definitions is increasing over the
past decade.

The use of interchangeable terms and varying definitions in
co-creation research has led to potential conceptual
fragmentation [11]. Messiha et a [12] recently discussed this
issue when investigating systematic theory building, highlighting
the risk of knowledge fragmentation when inconsistent
terminologiesrelated to co-creation are used. Furthermore, Gray
et a [13] discussed the work by Hirsch and Levin [14] in
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characterizing the fragmentation process in organizational
sciencesand highlighting thelife cycle of emerging ideas. When
research emphasizes differences between aspects of a central
idea, it can lead to divergence, resulting in nonoverlapping ideas
and an increasing prevalence of contextualizing research,
ultimately leading to fragmentation [13]. Consequently,
fragmentation and poor communication can impede scientific
progress and underminethe original concept [13,15]. Although
it isencouraging that many stakeholders recognize the val ue of
co-creation, fragmentation hinders knowledge sharing and the
effective application of co-creation in practice. Therefore, a
unified concept of co-creation is necessary to address the
complexity arising from the broad and interchangeable use of
the terminol ogy.

Giventhe current situation, it isincreasingly challengingto gain
a comprehensive overview of co-creation or to gather
appropriate theoretical and methodological support in the
literature [16]. This is compounded by the fact that in recent
years, the overall scientific publication output has been
increasing at an annual rate of 3% from 1980 to 2012, and the
volume of publications doubles every 24 years[17,18]. Owing
tothisrate of increase, it isbecoming difficult, if not impossible,
to approach this vast amount of literature without having to
make compromises in keywords and database selection [19].
Unfortunately, these concessions can jeopardize the quality of
the research as well as decrease the possibility of gaining a
comprehensive and exhaustive evidence base. To manage the
potential fragmentation, an overinclusive approach to co-creation
terms is needed in addition to an expanded systematic review
process that includes an artificial intelligence (Al)—assisted
selection process to manage the large volume of literature
resulting from such an approach.

Objective

This study aimed to synthesize knowledge about co-creation
across various fields through the development and application
of an Al-assisted selection process. The ultimate goal of this
database is to provide stakeholders interested in co-creation
with relevant literature.

Methods

Overview

We developed a novel selection methodology using Al to
include all relevant literature. To ensure the quality of our
methodology, we based it on established frameworks such as
the Cochrane Collaboration and PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Anayses) [20].
Systematic reviews have traditionally used meticulously
designed search strategies that use various combinations of
precisetermsto identify pertinent literature and reduce the need
for extensive screening. However, the interchangeable use of
co-creation terminology necessitated a broad search strategy to
avoid theinadvertent exclusion of relevant literature. Thisbroad
search strategy resulted in avast amount of literature.

To handle the search results, we used a set of selection criteria
aiming to capture key aspects of co-creation. In addition, we
used ASReview (Open Science Lab), an Al software [21], to
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assist a multidisciplinary team of researchers in efficiently
excluding irrelevant literature during the selection process. This
Al software alowed usto reduce the volume of papersrequiring
screening, whereas the researchers helped to prevent
terminological bias and ensure a broad consensual conceptual
understanding of co-creation. Asthe objective of this study was
toidentify and consolidate relevant literature about co-creation,
only the conventional systematic review stepsup to the selection
process were followed [20], and no protocol was registered.

Search Strategy

To ensure a comprehensive search strategy, we compiled an
exhaustive list of keywords that could represent co-creation in
a broad sense [10]. The list was refined through rounds of
discussions with a multidisciplinary group of co-creation
researchers, resulting in the final selection of keywords. The
final set of keywords in English included co-creat*,
co-conception, co-production, public and patient involvement,
public participation, participatory, experience-based design,
co-design, user involvement, collaborative design, and citizen
science. The team searched PubMed, CINAHL, and all 47
databaseswithin ProQuest with tailored search strategies. Details
on the search strategy and results are provided in Multimedia
Appendix 1.

All the references retrieved from the search were downloaded
in Microsoft Excel format and merged into 1 document
(duplicates were removed). Any article that did not contain an
abstract was removed and archived for manual screening. The
research team identified 10 relevant and 5 irrelevant articles to
provide preliminary material to ASReview [22] to begin its
learning process [21]. Owing to the potential duplicates and to
reduce the risk of overfitting, the full set of literature was
randomized before the selection process began [23].

Selection Process

A total of 14 researchers affiliated with the Health CASCADE
Marie Sktodowska-Curie Innovative Training Network [24]
were enlisted to conduct the sel ection process using ASReview
[21]. The researchers were paired and performed double-blind
screening on the same set of literature. However, it isimportant
to note that because ASReview reacts to each decision of the
researchers, the pairs may not have screened the same set of
literature before reaching the stop rules (these rules are described
below).

We used a multidisciplinary and Al-assisted approach to
establish a unified concept of co-creation, despite the
interchangeable use of terms in the literature. This allowed us
to assemble aset of literature that comprehensively represented
co-creation, regardless of theintended meaning of specific terms
(Figure 1).

The selection criteriaare presented in Textbox 1. The selection
criteriaincluded a new definition of co-creation that captured
the essence of existing definitions and was inclusive of diverse
fields while still accommodating the variation in terminology.
Co-creation is defined as any act of collective creativity that
involves abroad range of relevant and affected actorsin creative
problem-solving that aimsto produce adesired outcome [ 25,26].
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In the sel ection process, researchers screened records presented
by ASReview until they reached the 2 stop rules: they had
screened 10% (1440/14,393) of their packet of papers and they
found 100 irrelevant papersin arow. Paperswithout an abstract

Figure 1. Screening with aunified concept of co-creation.

Co-creation
(co-create™)

Participatory
Public participation

Public and patient
involvement

Textbox 1. Inclusion and exclusion criteria for the selection process.

Our concept of
co-creation

Agnello et a

were not included in the ASReview screening. Instead, they
were evaluated manually by the researchers using the same
criteriafor selection [27].

Applied working definition
and selection criteria

Co-production

Co-conception

Citizen science

User involvement

Inclusion criteria

«  Thetitleand abstract are both written in English.

Exclusion criteria

«  Thetitle or abstract did not contain any of the keywords.

«  Thetitle or abstract is written in alanguage other than English.

o Includesat least 1 or more of the keywordsin the title or abstract of the article.
«  Onthebasisof the abstract, the study adheres to the working definition of co-creation.

«  Onthebasisof the abstract, the study did not adhere to the working definition of co-creation.

Data Consolidation

During the selection process in ASReview, three possible
outcomes were possible: (1) a paper was included, (2) a paper
was excluded, or (3) the paper was not shown to the researcher
(meaning ASReview did not show thereference to the researcher
before the stop rule was reached). Therefore, during the
screening step, each paper received a decision, creating 6
possible combinations. These combinations are depicted in
Figure 2.

Figure 2 visualizes the decision support tree applied during the
selection process. As our screening strategy prioritized
overinclusion, to avoid excluding a relevant paper, papers that
were included by at least 1 researcher were included in the
database. Consequently, the following label numbers 1
(included/included), 2 (included/excluded), and 4 (included/not

https://www.jmir.org/2023/1/e45059
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shown) were included in the database. To exclude a paper from
the database, we required at least 2 researchers to exclude the
paper or that ASReview did not show the paper twice owing to
its irrelevance. Therefore, papers with 3 (excluded/excluded)
or 6 (not shown/not shown) were excluded from the database.

Papers that were only excluded by 1 researcher, label 5
(excluded/not shown), were uploaded into ASReview and
screened a second time by a researcher. All papers that were
excluded again (label B) were then excluded from the database,
and those that were included were added to the database (label
A). All the papers not shown to the researcher in this second
screening were excluded owing to their likely irrelevance (1abel
C). The outputs from these screening steps were exported from
ASReview, and the data were merged into 1 Microsoft Excel
document.
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Figure 2. Decision support tree for double screening of papers.
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f
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Quiality Assurance of the Database

In this study, false positives (inclusion of an irrelevant paper)
were less of aconcern, asthey could not endanger the integrity
of the database, so our strategy prioritized reducing the number
of false negatives (exclusion of a relevant paper). To achieve
high accuracy with a low rate of false negatives, we
implemented a strategy to guarantee the quality and accuracy
of the database.

Checking for False Negatives

To assess the possibility of false negatives, we conducted an
evaluation using 80 papers provided by Heath CASCADE
Marie Sktodowska-Curie Innovative Training Network, which
met our inclusion criteria but were not included in the original
data set used to train ASReview. We searched for these papers
in our database and noted any paper that was not found as error.
We then traced the sources of each paper back through each
step of the methodology to determine at which point it was
excluded.

Four possibilities of false negatives were considered: double
exclusion by 2 researchers, exclusion by 1 researcher and
ASReview did not show it to the second researcher, ASReview
did not show it to any researcher, or a data management error.
In addition, there was a possibility that a paper was missing
from the database because it was not originally present in the
result of the search, which was not considered a fal se negative.
Any of these situations would have resulted in the absence of
arelevant item in the database.

To calculate the fal se-negative rate, we summed the number of
papersfrom the 4 possible sources of false negatives and divided
it by the number of test papers minus the number of test papers
that were absent from the original search.

https://www.jmir.org/2023/1/e45059
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Checking for False Positives

To evaluate the potential number of papersin the database that
did not adhere to the screening selection criteria (fal se positives),
3 researchers double screened a random sample of 5%
(688/13,760) of thefinal database. The aim wasto identify any
papers that should have been excluded. The estimation of the
false-positive rate for the full database was calculated by
determining thefal se-positive rate of the screened sample, which
is the number of papers excluded divided by the total number
of papers screened.

Analysis of the Database

To gain a better sense of the composition of the final database,
we conducted abibliometric analysis of theincluded literature.
We used Rayyan (Qatar Computing Research Institute), a
systematic review manager [28], and VOSviewer (Centre for
Science and Technology Studies), a tool for constructing and
visualizing bibliometric networks[29], to analyze the frequency
of terms in titles and abstracts as well as their co-occurrence.
We also used VOSviewer to analyze coauthorship links and
authors' citations to explore how co-creation research is
distributed and shared over time. We performed an analysis of
the source landscape to identify the dominant fields represented
in the database. Thisinvolved mapping the source journas and
examining their respective disciplines. The full method for
replicating thisanalysisin Rayyan and VOSviewer is presented
in Multimedia Appendix 2.

Results

Study Selection

The adapted PRISMA flowchart is shown in Figure 3, and a
filled-in PRISMA checklist isprovidedin Multimedia Appendix
3. On the basis of the initial search and after duplicates were
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removed, 118,802 papers were identified. As shown in Figure
3, there were 2 parallel screening processes for this literature:
one for screening paperswith titles and abstractsin ASReview
(n=115,144) and another for manual screening of paperswithout
an abstract (n=3658). During the screening assisted by
ASReview (left side of Figure 3), atotal of 6277 papers were
excluded. During the screening of paperswithout abstracts (right
side of Figure 3), these paperswere compared manually to check
for duplication or presence within the set of papersincluded or
excluded during the ASReview screening, excluding 2945

Agnello et a

papers. Then, the nonduplicate papers were screened manually,
excluding an additional 638 papers.

After these screening stages, 6915 paperswere excluded by the
researchers, and 90,872 papers were excluded by ASReview
based on irrelevancy. During our data cleaning stage, 4309
duplicates were removed and 1 publication was retracted,
resulting in atotal of 13,760 papers included in the database.
Finally, following the quality check, 22 additional paperswere
included, 140 more papers were excluded, and 141 duplicates
were removed. These steps resulted in a final database that
contained 13,501 papers.

Figure 3. An adapted PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart of the full methodology. The start
indicates the citations that were not shown by ASReview to the researchers.

Papers retrieved:
164,817

B

_—

T

Papers with an abstract: 115,144 |

L.
Abstract and title inclusion/exclusion criteria
appliedin ASReview

l

| 17,995 papersincluded |

[ 6277 papersexcluded H

T

Non-duplicate papers: \
118,802
—_—

‘ Papers without an abstract: 3658 }—P[

I 713 papers for screening |

2945 Papers excluded
(duplicates +already
screenad)

Abstract and title inclusion/exclusion criteria
applied in ASReview

l

‘ 75 papers included |

H 638 papersexcluded }

4309 Duplicates
removed +1 retracted
paperremaved

18,070 total papers

| 13,760 papers retrieved ‘

| Quality checks: 22 papers added } -[ 141 duplicates removed |[ 140 papers excluded J

50,872 Not shown by
ASReview

13,501

Co-Creation Database v1.5

Citations

Database Quality

We evaluated the accuracy of the methodology by searching
for 80 papers that adhered to our selection criteria but were not
included in the original data set used to train ASReview. Of the
80 papers, 58 (72%) papers were found in the database and 22
(28%) were not included in the database. Further analysis of
the 22 missing papers revealed that ASReview did not show 6
papersto any researcher during the Al-assisted sel ection process,
whereas 16 paperswere not present in the original search results.
As a result, the false-negative rate was determined to be 9%
(6/64), indicating that 91% (58/64) of the relevant literature was
captured by the methodol ogy.

Thefalse-positive rate for the entire database was cal cul ated by
determining the fal se-positive rate of the screened sample, which
is the number of papers excluded (n=140) divided by the total
number of papers screened (n=688), resulting in afalse-positive
rate of 20.3%.

Terminology

The most frequent termsin thetitle or abstract of a paper in the
database were participatory (n=8101) and different variations

https://www.jmir.org/2023/1/e45059
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of theword co-creation (eg, c-ocreation, co-create, co-creating,
and co-creators; n=2896). The other terms that appeared in the
database were co-production (n=856), user involvement (n=779),
co-design (n=760), and public participation (n=463). Finally,
the least frequent terms were citizen science (n=184),
collaborative design (n=113), public and patient involvement
(n=64), and experience-based design (n=11). Co-conception
was not present in the database (n=0).

The VOSviewer co-occurrence analysis of the keywordsin the
title and abstracts of the papersin the database is visualized as
a network map in Figure 4. This network map included 93
keywords linked to each other 2818 times. VOSviewer aso
grouped the keywords into 5 clusters [29]. Cluster 1 (in red)
contained all forms of co-design, co-production, patient
engagement, participatory design, and public involvement.
Cluster 2 (in green) contained different forms of
community-based participatory research (CBPR), participatory
research, and qualitative and quantitative research. Cluster 3
(in blue) contained forms of community, public, and stakeholder
development; engagement; participation; and citizen science
and citizen participation. Cluster 4 (in yellow) contained forms
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of co-creation, innovation, and value creation. Cluster 5 (in
purple) contained forms of participatory research, participatory
action research, and collaborative research. In addition, among
these clusters, the main connecting terms were the different
forms of engagement, such as user involvement; public or
patient involvement; and the less predominant methodologies,
such as co-design and co-production. Finally, there were afew
methodological terms that linked the clusters, such as the use
of theoretical frameworks and models, process planning, mixed
methods, collective action, and consultation. A summary of this
analysisis provided in Multimedia Appendix 4.

The VOSviewer co-occurrence analysis of the keywordsin the
title and abstracts of the papers in the database is visualized as

Agnello et a

a network map in Figure 5. Automatically adapted by the
software for optimal relevancy [29], the date ranges from 2010
to 2022. The clustersthat contained the most recent publications,
ranging from 2018 to 2022, were clusters 1, 4, and 5. The most
frequent termsin these clusters were co-design, co-production,
public involvement, co-creation, innovation, participatory action
research, and collaborative research. The older clusters, clusters
2 and 3, ranged from as far back as 2011, and the most recent
publication occurred around 2017. Clusters 2 and 3 contained
the different formsof participatory research; CBPR; qualitative
and quantitative research; community, public, and stakeholder
development; engagement; participation; and citizen science.
A summary of thisanalysisisprovided in Multimedia Appendix
4.

Figure 4. Keyword co-occurrence across the title and abstracts of the papers from January 2010 to November 2022. Each link between 2 keywords
represents a co-occurrence. The size of the keyword bubble represents its importance in the number of co-occurrences. Five colors represent 5 clusters.
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Bibliometric Analysis

The VOSviewer analysis of coauthorship is visualized as a
network map in Figure 6. The date range was optimized for
relevancy by the software [29], spanning from 2010 to 2022.
In this network map, there were 1544 links between authors,
with an overal total link strength of 3740. We aimed to
determine the extent of coauthorship of each author by ng
their total link strength, which represents the number of
publicationsthat the author has coauthored. Among the authors,
there were 15 authors with a total link strength of 64; hence,
we considered al authors with atotal link strength of >64 as
having the most coauthorship. The 4 authors with the most
coauthorship (highest total link strength) were NinaWallerstein
(134/3740, 3.58%), Bonnie Duran (80/3740, 2.14%), Brenda
Happell (79/3470, 2.11%), and JuliaBocking (74/3470, 1.98%).

This network map included 18 clusters of 819 authors, with
only 2 clusters forming around the 4 authors with the most
coauthorships. One cluster included Brenda Happell (anursing
and midwifery researcher) and Julia Bocking (a nursing
researcher), with publications from 2015 to 2020. The other
cluster included Nina Wallerstein (a community-based
participatory and participatory health researcher) and Bonnie
Duran (a community-based participatory researcher), with
publications from 2011 to 2020. A summary of thisanalysisis
provided in Table 1 and Multimedia Appendix 4.

The VOSviewer analysis of authorship citations is visualized
as a network map in Figure 7. Automatically adapted by the
software for optimal relevancy [29], the date ranges from 2010
to 2022. This network map included 14 clusters of 389 authors,
with acombined total of 121,037 citations among the authors.
Inthisanalysis, wewereinterested in the total citations of each
author. The authors with <2500 citations were not included in
thelist of most-cited authors. On the basis of thiscriterion, there
were 8 authors with the most citations, including Christian
Gronroos  (3550/121,037, 2.93%), Nina Wallerstein
(3083/121,037, 2.55%), Mark S Reed (3045/121,037, 2.52%),
Pennie Frow (2955/121,037, 2.44%), Bonnie Duran
(2840/121,037, 2.35%), Kaj Storbacka (2792/121,037, 2.31%),
Paul P Maglio (2652/121,037, 2.19%), and Meredith Minkler
(2538/121,037, 2.09%). These most-cited authors were only
grouped into 3 clusters. The first cluster was formed around
Christian Gronroos (marketing and economics researcher),
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Pennie Frow (marketing researcher), Kaj Storbacka (economics
researcher), and Paul P Maglio (management researcher). Mark
SReed (environmental governance researcher) was al so present
in that cluster, but he was on the periphery of it, away from the
other authors. The second cluster included Nina Wallerstein
and Bonnie Duran, who were both community-based
participatory researchers. The third cluster only included
Meredith Minkler, a participatory and public health researcher.
Meredith’scluster wasvery closeto Nina sand Bonni€'s cluster,
whereas Christian’s cluster was on the other end of the network
map. A summary of this analysis is provided in Table 2 and
Multimedia Appendix 4.

The VOSviewer analysis of the source journals, called source
landscape, is visualized as a network map in Figure 8. This
network map included 8 clusters of 188 journals, with a total
of 5896 documents. In this analysis, we were interested in the
total number of documents per journal, as it indicated the
prevailing journals in the database. The journals with >100
documents were considered the predominant journals. On the
basis of thiscriterion, therewere 7 top journals, including Health
Expectations (354/5896, 6%); Progress in Community Health
Partnerships: Research, Education, and Action (317/5896,
5.38%); the International Journal of Integrated Care (167/5896,
2.83%); Sustainability (160/5896, 2.71%); Health Promotion
Practice (149/5896, 2.53%); the International Journal of
Environmental Research and Public Health (139/5896, 2.36%);
BMJ Open (119/5896, 2.02%); and BMC Health Services
Research (113/5896, 1.92%). These predominate journalswere
grouped into 4 clusters. The first cluster (in green) included
Health Expectations and BMJ Open as well as other less
dominant journals about different forms of health research. The
second cluster (in red) included Progressin Community Health
Partnerships: Research, Education, and Action; Health
Promotion Practice; and the International Journal of
Environmental Research and Public Health. This cluster also
included different public health journals. The third cluster (in
purple) included the International Journal of Integrated Care
and BMC Health Services Research as well as less dominant
journals about health services, research, and policy. The fourth
cluster (in blue) included Sustainability and other |ess dominant
journals about social and environmental sciences and action
research. A summary of thisanalysisis provided in Table 3 and
Multimedia Appendix 4.
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Figure 6. Mapping and clustering of coauthorship of the papersin the database from January 2010 to November 2022. The size of the author’s bubble
represents its importance in the number of coauthorships. The color represents the average period where the coauthorships occur.
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Table 1. Authors and field of research (based on Figure 6).

Authors Field Total link strength  Total links (co-  Average publication
authors), n year
NinaWallerstein Community-based participatory research and participatory health 134 50 2015
research
Bonnie Duran Community-based participatory research 80 19 2017
Brenda Happell Nursing and midwifery research 79 19 2015
Julia Bocking Nursing research 74 18 2019

Figure 7. Mapping and clustering of author citations from January 2010 to November 2022. The author’s bubble's size represents its importance in
the number of citations. Each link between 2 authors represents a citation. The color of the link represents the period where the citation occur, and the
bubble 1 represents the average periods of the author’s citations.

hickigpian b

kahn.hleen

witten, gophie gammag, deede

lawn, @haron
-

gheduzzj,eleongga m timo -

R
9 .

[ — 200
2010 2012 2014 2016 2018 2020 2022 20

aitaagp, nia

" g
?Zel’..‘lif)‘].

ling, @by c
.QU

kirshmgr, ben smithe laura

fanggpeilian si"g

hittps:/Awww.j mir.org/2023/1/e45059 JMed Internet Res 2023 | vol. 25 | 45059 | p. 9

(page number not for citation purposes)
XSL-FO

RenderX


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Table 2. Author citations and field of research (based on Figure 7).

Agnello et a

Most-cited authors Field

Citations (n=121,037), n (%) Average publication year

Christian Grénroos Marketing and economics research

NinaWallerstein Community-based participatory research
Mark S Reed Environmental governance research
Pennie Frow Marketing research

Bonnie Duran Community-based participatory research
K& Storbacka Economics research

Paul P Maglio Management research

Meredith Minkler Participatory and public health research

3550 (2.93) 2015
3083 (2.55) 2015
3045 (2.52) 2013
2955 (2.44) 2012
2840 (2.35) 2017
2792 (2.31) 2010
2652 (2.19) 2011
2538 (2.09) 2011

Figure 8. Source landscape mapping from January 1970 to November 2022. Each link between 2 journals represents a citation between 2 journals’
documents. The journal bubble size represents its importance in the number of citations. On 8 clusters in the analysis, 5 clusters are visible through 5

colors.
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Table 3. Characterizing the source landscape analysisin Figure 8.
Journal (source) Papers Citations Average publication Cluster number
(n=5896),n (%) (n=154,945), n (%) year (color)
Health Expectations 354 (6) 9894 (6.39) 2017 2 (green)
Progressin Community Health Partnerships: Research, Education, 317 (5.38) 3094 (2) 2014 1 (red)
and Action
International Journal of Integrated Care 167 (2.83) 120 (0.08) 2018 5 (purple)
Sustainability 160 (2.72) 1851 (1.19) 2020 3 (blue)
Health Promotion Practice 149 (2.53) 3173 (2.05) 2014 1 (red)
International Journal of Environmental Research and Public Health 139 (2.36) 1110 (0.72) 2020 1 (red)
BMJ Open 119 (2.02) 931 (0.6) 2019 2 (green)
BMC Health Services Research 113(1.92) 1900 (1.23) 2018 5 (purple)
Discussion syaametic raien. Morcou, our souce landscape andyss
Overview suggests that this database can offer particular benefits for

This study consolidates multidisciplinary literature on
co-creation into a curated and open-access database. This
database provides a trustworthy source of information about
co-creation, which can save time and resources that would
otherwise be spent searching through a vast body of literature.
This database can facilitate the identification of research gaps
and enable the exploration of transdisciplinary co-creation

https://www.jmir.org/2023/1/e45059
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co-creation researchersin thefield of health sciences, given the
predominance of health-related journalsin the database. Finally,
our novel Al-assisted methodology based on systematic reviews
dealt with the ambiguities and terminologica diversity
surrounding co-creation, and made it possible to consolidate
literature about a fragmented concept from different fields.
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Principal Findings
Overview

A notable strength of this study is its incorporation of diverse
perspectives from a wide range of researchers as well as its
collaboration with ASReview. This study marks the first
occasion in which an Al-assisted screening process was used
to manage the extensive and multifaceted concept of co-creation
[10,30]. The application of Al toolsin literature synthesisis a
recent development; nevertheless, we successfully integrated it
into well-established literature synthesis methodologies,
including systematic and Cochrane reviews [19,31].

High-Quality Database

Another strength of this study is that we conducted a thorough
quality assurance process throughout. This particular focus on
checking for false positives and false negatives is not usually
completed for systematic reviews, even in the most advanced
methodol ogies such as Cochrane reviews [32]. The quality of
the database exceeded our initial expectations. Even the best
manual screening that follows stringent procedures contains
elements of subjectivity and error. However, our quality
assurance process showed that we could achieve high sensitivity
and specificity. Our false-negative rate was 9% (6/64), which
is the average error rate lower than what is achievable by a
human alone, which is about 10% on average [33]. Our
fase-positive rate was 20.3% (140/688), meaning that
approximately 20% of the database contained irrel evant papers.
Thisisthe result we aimed for, as our methodology prioritized
inclusion over exclusion.

Key Terms for Co-Creation

The frequency analysis of the final database demonstrated the
presence of commonly used termsin co-creation research such
as co-creation, co-design, and co-production as well as user
involvement. Furthermore, the VOSviewer co-occurrence
analysis of keywords reveal ed the prominence of diverseforms
of participatory research, including, but not limited to,
participatory action research, CBPR, and other forms of
participatory research. This reveals that our unified concept of
co-creation includes al the coapproaches (co-creation,
co-design, and co-production) aswell as participatory research
and user involvement. Therefore, it isimportant to not exclude
these research methodol ogies when investigating co-creation.

Knowledge Fragmentation

Our bibliometric analysisindicated that researchersin the field
of co-creation predominantly cite papers from the fields of
management, environmental sciences, CBPR, marketing, and
economics. The source landscape analysis revealed that most
journals within our database were health research focused,
including health services research, health promotion, and
integrated care. In addition, the coauthorship clustering
suggested limited collaboration across fields, with authors
tending to group by their field of research. This observation
may be attributed to the vast volume of literature on co-creation,
which could make it challenging for researchers to thoroughly
investigate all relevant literature. As a result, researchers may
focus primarily on papers from their field, thus missing
opportunities for cross-fertilization between fields.

https://www.jmir.org/2023/1/e45059
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In addition, we observed a homogeneous network for the
co-occurrence of keywords within the database, indicating
researchersare using many, but similar, terms. Thisphenomenon
may be because co-creation is abroad and diffuse concept that
can be approached from various angles and contexts, and thus,
researchers may be using different termsto emphasize different
aspects of the concept. Although this could appear as apositive
indicator for multidisciplinary approaches, this similarity in
terminology may also contribute to the potential knowledge
fragmentation. Specifically, the interchangeable use of terms
may result in missed opportunities for researchers to engage
with literature outside of their field, as they may not be aware
of aternative terms being used to describe similar concepts.

These analyses further suggest the potentia knowledge
fragmentation about co-creation owing to the diverse and
interchangeabl e use of terminol ogy, researchersworking within
silos, and the low cooperation and poor communication between
researchers. Therefore, our findings suggest the need for greater
attention to be paid to standardizing and clarifying the
terminology used in co-creation research to prevent the further
fragmentation of the co-creation concept.

Open-Access Database

As our methodology was successful, another key result is the
publication of an openly accessible and downl oadabl e database,
which is available for individuals or organizations to use [34].
This study provides methodological rigor and validity for the
database, so users can conduct their research within the database
with confidence. In addition, by making this database open
access, researchers and practitioners can test its usability and
invite additional experts to participate in the process of
validating and expanding its content.

Comparison With Prior Work

Vargas et a [9] argued that co-creation is a method of
participatory action research, and co-creation includes
co-production and co-design as submethods. On the basis of
the keyword co-occurrence analysesin this study, we can infer
that indeed participatory research is a key component of
co-creation, whereas co-design and co-production may serve
as submethods. These findings, and the literature contained in
the database, suggest that co-creation is predominantly
composed of the coapproaches and various forms of
participatory research.

Thisstudy highlightsthe need for clarification of the conceptual
differences among methodologies for collaborative creative
problem-solving among diverse stakeholders. Masterson et al
[10] recently emphasized the need to focus on underlying
principles and values when seeking to coproduce and co-design.
Our study adopted principles of co-creation, such as collective
creativity, a broad range of relevant stakeholders, creative
problem-solving, and desired outcomes, to form a
comprehensive definition of co-creation that can unify different
terminologies. Our keyword analysis revealed a high degree of
co-occurrence between terms, indicating ashared understanding
of co-creation across the database. Therefore, future analysis
of this database can help to uncover key values and principles
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of co-creation, which can begin to address the fragmentation of
knowledge about co-creation.

Finally, the recent popularity of the terminology co-creation is
also visualized in our database, as it occurs most frequently in
the latest publications, with value co-creation emerging around
2017. In contrast, various forms of participatory research have
been present since 2014, with public participation appearing as
early as2010. Thesefindings may provide support for Bauman's
[7] assertion that co-creation is a fashionable term that can be
traced back to CBPR as well as the argument that co-creation
hasitsrootsin participatory action research [9]. Thesefindings
highlight the importance of further research to explore
co-creation and its relationship with participatory research
methodologies. Such research can help to develop a more
nuanced understanding of the different approachesto co-creation
and support the devel opment of effective strategiesto facilitate
its application and knowledge exchange.

Limitations

Although we achieved our objectivesand created ahigh-quality
database, our approach has some limitationsincluding missing
metadata, the potential overinclusion of papers, and the fact that
the database only represents a snapshot in time. Furthermore,
with the absence of user-friendly application programming
interfaces, it was necessary to manually download the vast
number of search results. Manually processing thisvast amount
of dataincreased therisk of making mistakes. In addition, owing
to the anticipated volume of literature, we limited ourselves to
only searching CINAHL, PubMed, and ProQuest, and therefore,
some appropriate literature may have been missed. In addition,
to ensuretherigor and quality of our study, we made adeliberate
decision to include only published and peer-reviewed literature
inour search strategy. However, we recognize that this approach
may have resulted in limitations in the amount and type of
knowledgeincluded in our final database, aswedid not perform
agray literature search.

Next Steps

Future Iterations and Usability

This study successfully created a high-quality database, and to
maintain its relevancy, it is necessary to incorporate additional
literature from other sources. However, it is important to note
that the novel Al-assisted methodology used in this study can
be time-consuming and resourceintensive, making it challenging
to repeat the process annually. To expedite the process of
updating the database, an approach is to use a classification
model to perform the selection process by identifying relevant

Agnello et a

papers from a new set of literature. This approach can only be
implemented once the model is trained on the existing
high-quality co-creation database. As a test, an initial update
has been conducted that incorporates literature from Scopus
and Web of Science. Such an approach holds promise for
ensuring that the database remains up to date with relevant
literature and could facilitate more efficient and effective
database maintenance in the future.

However, the assessment of the accuracy of the selection process
islower than the novel Al-assisted methodology applied in this
study. Therefore, we plan to call on the scientific community
to help usidentify irrel evant papers within the database and any
relevant papers missing from the database. This process can
improve our classification model for future updates. The details
about this test and the classification model are provided in
Multimedia Appendix 5.

Concept and Theoretical Analyses

Our study aimed to provide a comprehensive overview of the
existing literature on co-creation, which servesasafoundational
step for future research in thisarea. Although we have presented
the scope and nature of the literature, further analysisis needed
to fully understand the concepts and themes present in the
database. In this regard, future research can benefit from
conducting amore in-depth concept and theoretical analysis of
the literature in our database, which could contribute to the
advancement of co-creation research.

Conclusions

Thisstudy produced ahigh-quality curated open-access database
consolidating a vast amount of literature about co-creation
through the design and implementation of a novel Al-assisted
methodology based on systematic reviews. In doing so, the
study demonstrated that it is possible to consolidate knowledge
about diffuse concepts using human-Al collaboration.

The open-access database is a curated snapshot of literature
from 1970 to 2022, with false-negative rates similar to that of
manually screened literature review. It also made the amount
of information manageabl e for performing searches, while still
containing a diversity of literature, as shown in our analysis.
This alows the possibility for cross-fertilization and learning
from studies where co-creation was applied in different fields
and different geographic locations. Also, through the
bibliometric analysis, this study also generates clarity about the
current co-creation landscape. We encourage researchers to
explore and use this database and reference appropriate papers
when researching co-creation.

Acknowledgments

The authors would like to thank Ukachukwu Abaraogu and Kirsten McCormick for their input on the search strategy development.
Thisstudy wasfunded by the European Union’s Horizon 2020 Research and | nnovation Program under the Marie Sktodowska-Curie
grant agreement 956501. The views expressed in this manuscript are the authors' views and do not necessarily reflect those of

the funders.

Data Availability

We have made both generated databases, version 1.5 [35] and version 2.0 [36], freely available under the name Co-Creation

Database within the Health CASCADE's Zenodo repository.

https://www.jmir.org/2023/1/e45059

JMed Internet Res 2023 | vol. 25 | e45059 | p. 12
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH Agnelloet d

Authors Contributions

DMA, QEAL, and SC conceived the study, and DMA and QEAL jointly led the study. DMA, NS, SC, and QEAL wrote the
manuscript. AS, DMA, GB, GRL, JDB, KM, LRD, LM, MGG, MV, PD, QA, QEAL, RC, and SC edited the manuscript. DMA,
KM, QEAL, and SC developed the search strategy. DMA and QEAL conducted the search. DMA, GB, NS, QEAL, and SC
conducted the quality assurance and bibliometric analysis. DMA, GB, GRL, JDB, KM, KG, LRD, LM, MGG, MV, PD, QA,
QEAL, RC, and SC executed the screening steps. The manuscript was then reviewed and approved by all authors.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

Search strategy and results.
[DOCX File, 30 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Rayyan and VOSviewer analysis.
[DOCX File, 31 KB-Multimedia Appendix 2]

Multimedia Appendix 3

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 2020 checklist.
[DOCX File, 40 KB-Multimedia Appendix 3]

Multimedia Appendix 4

VOSviewer results.
[DOCX File, 31 KB-Multimedia Appendix 4]

Multimedia Appendix 5

Updating the database.
[DOCX File, 41 KB-Multimedia Appendix 5]

References

1.  Gronroos C. Conceptualising value co-creation: ajourney to the 1970s and back to the future. JMark Manag
2012;28(13-14):1520-1534 [FREE Full text] [doi: 10.1080/0267257x.2012.737357]

2. Greenhalgh T, Jackson C, Shaw S, Janamian T. Achieving research impact through co-creation in community-based health
services: literature review and case study. Milbank Q 2016 Jun;94(2):392-429 [FREE Full text] [doi:
10.1111/1468-0009.12197] [Medline: 27265562]

3. Havorsrud K, KucharskaJ, Adlington K, Ridell K, Brown Hajdukova E, Nazroo J, et al. | dentifying evidence of effectiveness
in the co-creation of research: a systematic review and meta-analysis of the international healthcare literature. J Public
Health (Oxf) 2021 Apr 12;43(1):197-208 [FREE Full text] [doi: 10.1093/pubmed/fdz126] [Medline: 31608396]

4.  Williams O, Sarre S, Papoulias SC, Knowles S, Robert G, Beresford P, et a. Lost in the shadows: reflections on the dark
side of co-production. Health Res Policy Syst 2020 May 07;18(1):43 [FREE Full text] [doi: 10.1186/s12961-020-00558-0]
[Medline: 32380998]

5. Schitz F, Heidingsfelder ML, Schraudner M. Co-shaping the future in quadruple helix innovation systems: uncovering
public preferences toward participatory research and innovation. She Ji J Des Econ Innov 2019;5(2):128-146 [ FREE Full
text] [doi: 10.1016/j.sheji.2019.04.002]

6. ShojaniaKG, Sampson M, Ansari MT, Ji J, Doucette S, Moher D. How quickly do systematic reviews go out of date? a
survival analysis. Ann Intern Med 2007 Aug 21;147(4):224-233 [EREE Full text] [doi:
10.7326/0003-4819-147-4-200708210-00179] [Medline: 17638714]

7. BaumanA. A personal reflection on co-creation in public health: adream partly realised. Public Health Res Pract 2022 Jun
15;32(2):3222210 [FREE Full text] [doi: 10.17061/phrp3222210] [Medline: 35702743]

8. Iwarsson S, Edberg AK, lvanoff SD, Hanson E, Jonson H, Schmidt S. Understanding user involvement in research in aging
and health. Gerontol Geriatr Med 2019 Dec 29;5:2333721419897781 [ FREE Full text] [doi: 10.1177/2333721419897781]
[Medline: 31909093]

https://www.jmir.org/2023/1/e45059 JMed Internet Res 2023 | vol. 25 | e45059 | p. 13
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=jmir_v25i1e45059_app1.docx&filename=f281c82377df970364e0bfe91c1e62b0.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e45059_app1.docx&filename=f281c82377df970364e0bfe91c1e62b0.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e45059_app2.docx&filename=96f4b0aec8831458f479b3952621dba0.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e45059_app2.docx&filename=96f4b0aec8831458f479b3952621dba0.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e45059_app3.docx&filename=c2f25caaaa16289c697fd1f3ace7b829.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e45059_app3.docx&filename=c2f25caaaa16289c697fd1f3ace7b829.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e45059_app4.docx&filename=58a78dede109386a3f01ac566d1e9cab.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e45059_app4.docx&filename=58a78dede109386a3f01ac566d1e9cab.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e45059_app5.docx&filename=988dca1da8416bce35fa1af93ddf3a8d.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e45059_app5.docx&filename=988dca1da8416bce35fa1af93ddf3a8d.docx
https://www.tandfonline.com/doi/abs/10.1080/0267257X.2012.737357
http://dx.doi.org/10.1080/0267257x.2012.737357
https://europepmc.org/abstract/MED/27265562
http://dx.doi.org/10.1111/1468-0009.12197
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27265562&dopt=Abstract
https://europepmc.org/abstract/MED/31608396
http://dx.doi.org/10.1093/pubmed/fdz126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31608396&dopt=Abstract
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-020-00558-0
http://dx.doi.org/10.1186/s12961-020-00558-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32380998&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S2405872618301394
https://www.sciencedirect.com/science/article/pii/S2405872618301394
http://dx.doi.org/10.1016/j.sheji.2019.04.002
https://www.acpjournals.org/doi/abs/10.7326/0003-4819-147-4-200708210-00179?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/0003-4819-147-4-200708210-00179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17638714&dopt=Abstract
https://doi.org/10.17061/phrp3222210
http://dx.doi.org/10.17061/phrp3222210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35702743&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/2333721419897781?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2333721419897781
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31909093&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Agnelloet d

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Vargas C, Whelan J, Brimblecombe J, Allender S. Co-creation, co-design, co-production for public health - a perspective
on definition and distinctions. Public Health Res Pract 2022 Jun 15;32(2):3222211 [FREE Full text] [doi:
10.17061/phrp3222211] [Medline: 35702744]

Masterson D, Areskoug Josefsson K, Robert G, Nylander E, Kjellstrom S. Mapping definitions of co-production and
co-design in health and social care: a systematic scoping review providing lessons for the future. Health Expect 2022
Jun;25(3):902-913 [FREE Full text] [doi: 10.1111/hex.13470] [Medline: 35322510]

Taylor H, Vickers P. Conceptual fragmentation and the rise of eliminativism. Euro Jnl Phil Sci 2017;7(1):17-40 [FREE
Full text] [doi: 10.1007/s13194-016-0136-2]

Messiha K, Chinapaw MJ, Ket HC, An Q, Anand-Kumar V, Longworth GR, et a. Systematic review of contemporary
theories used for co-creation, co-design and co-production in public health. J Public Health (Oxf) (forthcoming) 2023 May
05:fdad046 [doi: 10.1093/pubmed/fdad046] [Medline: 37147918]

Gray PH, Meister DB. Introduction: fragmentation and integration in knowledge management research. Inf Technol People
2003 Sep;16(3):259-265 [FREE Full text] [doi: 10.1108/09593840310489377]

Hirsch PM, Levin DZ. Umbrella advocates versus validity police: alife-cycle model. Organ Sci 1999 Mar;10(2):199-212
[EREE Full text]

Balietti S, MasM, Helbing D. On disciplinary fragmentation and scientific progress. PLoS One 2015 Mar 19;10(3):€0118747
[EREE Full text] [doi: 10.1371/journal.pone.0118747] [Medline: 25790025]

Steiner A, Farmer J, Yates S, Moran M, Carlisle K. How to systematically analyze co-production to inform future policies?
introducing 5Ws of co-production. Public Adm Rev 2022 Oct 25;83(3):503-521 [FREE Full text] [doi: 10.1111/puar.13571]
Bornmann L, Mutz R. Growth rates of modern science: a bibliometric analysis based on the number of publications and
cited references. J Assoc Inf Sci Technol 2015 Nov 01;66(11):2215-2222 [FREE Full text] [doi: 10.1002/asi.23329]
Anderson C, Peterson CJ, Dennis JA. Mass publication during the COVID-19 pandemic: too much of a good thing?
Southwest Respir Crit Care Chron 2022;10(42):22-24 [FREE Full text] [doi: 10.12746/swrccc.v10i42.959)]

Marshall 1J, Wallace BC. Toward systematic review automation: apractical guideto using machinelearning toolsin research
synthesis. Syst Rev 2019 Jul 11;8(1):163 [FREE Full text] [doi: 10.1186/s13643-019-1074-9] [Medline: 31296265]
Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. PLoS Med 2009 Jul 21;6(7):€1000097 [EREE Full text] [doi:
10.1371/journal.pmed.1000097] [Medline: 19621072]

van de Schoot R, de Bruin J, Schram R, Zahedi P, de Boer J, WeijdemaF, et al. An open source machine learning framework
for efficient and transparent systematic reviews. Nat Mach Intell 2021 Feb 01;3(2):125-133 [FREE Full text] [doi:
10.1038/s42256-020-00287-7]

Van de Schoot R, De Bruin J, Schram R, Zahedi P, De Boer J, WeijdemaF, et al. ASReview: active learning for systematic
reviews. Zenodo. 2021 Dec 20. URL: https://zenodo.org/record/5793275/export/hx [accessed 2022-12-01]

Ying X. An overview of overfitting and its solutions. J Phys Conf Ser 2019;1168(2):022022 [EREE Full text] [doi:
10.1088/1742-6596/1168/2/022022]

Verloigne M, Altenburg T, Cardon G, Chinapaw M, Dall P, Deforche B, et al. Making co-creation atrustworthy methodol ogy
for closing the implementation gap between knowledge and action in health promation: the Health CASCADE project.
Perspect Public Health 2022 Oct 07 [FREE Full text]

Osborne SP, Strokosch K. It takes two to tango? Understanding the co-production of public services by integrating the
services management and public administration perspectives. Br JManag 2013 Aug 07;24(S1):S31-S47 [EREE Full text]
[doi: 10.1111/1467-8551.12010]

Sanders EB, Stappers PJ. Co-creation and the new landscapes of design. CoDesign 2008 Mar;4(1):5-18 [FREE Full text]
[doi: 10.1080/15710880701875068]

sofie. ASReview LAB class 101. ASReview. 2020 Nov 12. URL : https://asreview.nl/blog/asreview-class-101/ [accessed
2021-11-30]

Ouzzani M, Hammady H, Fedorowicz Z, ElImagarmid A. Rayyan-aweb and maobile app for systematic reviews. Syst Rev
2016 Dec 05;5(1):210 [FREE Full text] [doi: 10.1186/s13643-016-0384-4] [Medline: 27919275]

van Eck NJ, Waltman L. Software survey: VOSviewer, acomputer program for bibliometric mapping. Scientometrics 2010
Aug;84(2):523-538 [FREE Full text] [doi: 10.1007/s11192-009-0146-3] [Medline: 20585380]

Smith B, Williams O, Bone L, The Moving Social Work Co-production Collective. Co-production: aresource to guide
co-producing research in the sport, exercise, and health sciences. Qual Res Sport Exerc Health 2023;15(2):159-187 [FREE
Full text] [doi: 10.1080/2159676x.2022.2052946]

Blaizot A, Veettil SK, Saidoung P, Moreno-Garcia CF, Wiratunga N, Aceves-Martins M, et al. Using artificial intelligence
methods for systematic review in health sciences: a systematic review. Res Synth Methods 2022 May;13(3):353-362 [doi:
10.1002/jrsm.1553] [Medline; 35174972]

Higgins JP, Green S. Cochrane Handbook for Systematic Reviews of Interventions. 2nd edition. Hoboken, NJ, USA:
Wiley-Blackwell; 2020.

Wang Z, Nayfeh T, Tetzlaff J, O'Blenis P, Murad MH. Error rates of human reviewers during abstract screening in systematic
reviews. PLoS One 2020 Jan 14;15(1):e0227742 [FREE Full text] [doi: 10.1371/journal.pone.0227742] [Medline: 31935267]

https://www.jmir.org/2023/1/e45059 JMed Internet Res 2023 | vol. 25 | e45059 | p. 14

(page number not for citation purposes)


https://doi.org/10.17061/phrp3222211
http://dx.doi.org/10.17061/phrp3222211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35702744&dopt=Abstract
https://europepmc.org/abstract/MED/35322510
http://dx.doi.org/10.1111/hex.13470
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35322510&dopt=Abstract
https://link.springer.com/article/10.1007/s13194-016-0136-2
https://link.springer.com/article/10.1007/s13194-016-0136-2
http://dx.doi.org/10.1007/s13194-016-0136-2
http://dx.doi.org/10.1093/pubmed/fdad046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37147918&dopt=Abstract
https://www.emerald.com/insight/content/doi/10.1108/09593840310489377/full/html
http://dx.doi.org/10.1108/09593840310489377
https://www.jstor.org/stable/2640312
https://dx.plos.org/10.1371/journal.pone.0118747
http://dx.doi.org/10.1371/journal.pone.0118747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25790025&dopt=Abstract
https://onlinelibrary.wiley.com/doi/full/10.1111/puar.13571
http://dx.doi.org/10.1111/puar.13571
https://dl.acm.org/doi/10.1002/asi.23329
http://dx.doi.org/10.1002/asi.23329
https://pulmonarychronicles.com/index.php/pulmonarychronicles/article/view/959/2103
http://dx.doi.org/10.12746/swrccc.v10i42.959
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-019-1074-9
http://dx.doi.org/10.1186/s13643-019-1074-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31296265&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19621072&dopt=Abstract
https://www.nature.com/articles/s42256-020-00287-7
http://dx.doi.org/10.1038/s42256-020-00287-7
https://zenodo.org/record/5793275/export/hx
https://iopscience.iop.org/article/10.1088/1742-6596/1168/2/022022/meta
http://dx.doi.org/10.1088/1742-6596/1168/2/022022
https://researchonline.gcu.ac.uk/ws/portalfiles/portal/60131881/Pre_registration_Health_CASCADE_paper.pdf
https://onlinelibrary.wiley.com/doi/10.1111/1467-8551.12010
http://dx.doi.org/10.1111/1467-8551.12010
https://www.tandfonline.com/doi/epdf/10.1080/15710880701875068?needAccess=true&role=button
http://dx.doi.org/10.1080/15710880701875068
https://asreview.nl/blog/asreview-class-101/
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-016-0384-4
http://dx.doi.org/10.1186/s13643-016-0384-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27919275&dopt=Abstract
https://europepmc.org/abstract/MED/20585380
http://dx.doi.org/10.1007/s11192-009-0146-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20585380&dopt=Abstract
https://www.tandfonline.com/doi/epdf/10.1080/2159676X.2022.2052946?needAccess=true&role=button
https://www.tandfonline.com/doi/epdf/10.1080/2159676X.2022.2052946?needAccess=true&role=button
http://dx.doi.org/10.1080/2159676x.2022.2052946
http://dx.doi.org/10.1002/jrsm.1553
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35174972&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0227742
http://dx.doi.org/10.1371/journal.pone.0227742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31935267&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Agnelloet d

34. Loisel Q, Agnello D, Chastin S. Co-creation database. Zenodo. 2022 Jun 29. URL: https.//zenodo.org/record/6773028
[accessed 2022-06-30]

35. QuentinL, Danielle A, Sebastien C. Co-creation database. Zenodo. 2022 Jun 29. URL : https://zenodo.org/record/6773028
[accessed 2023-06-15]

36. Mikko S, Sami M, Kaloyan M, Inka S, Leo L, Vittorio F, et al. Comparison of missing data handling methods for variant
pathogenicity predictors. Zenodo. 2022 Jun 17. URL : https://zenodo.org/record/6656616 [accessed 2023-06-15]

Abbreviations

Al: artificial intelligence
CBPR: community-based participatory research
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Edited by T Leung; submitted 14.12.22; peer-reviewed by P Vandekerckhove, G Engvall; commentsto author 21.03.23; revised version
received 30.04.23; accepted 31.05.23; published 18.07.23

Please cite as:

Agnello DM, Loisel QEA, An Q, Balaskas G, Chrifou R, Dall P, de Boer J, Delfmann LR, Giné-Garriga M, Goh K, Longworth GR,
Messiha K, McCaffrey L, Smith N, Seiner A, Vogelsang M, Chastin S

Establishing a Health CASCADE—Curated Open-Access Database to Consolidate Knowledge About Co-Creation: Novel Artificial
Intelligence-Assisted Methodol ogy Based on Systematic Reviews

J Med Internet Res 2023; 25: 45059

URL: https:.//wwww.jmir.org/2023/1/e45059

doi: 10.2196/45059

PMID:

©Danielle Marie Agnello, Quentin Emile Armand Loisel, Qingfan An, George Balaskas, Rabab Chrifou, Philippa Dall, Janneke
de Boer, Lea Rahel Delfmann, Maria Giné-Garriga, Kunshan Goh, Giuliana Raffaglla Longworth, Katrina Messiha, Lauren
McCaffrey, Niamh Smith, Artur Steiner, Mira Vogelsang, Sebastien Chastin. Originally published in the Journal of Medical
Internet Research (https://www.jmir.org), 18.07.2023. Thisis an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly
cited. The complete bibliographicinformation, alink to the original publication on https://www.jmir.org/, aswell asthis copyright
and license information must be included.

https://www.jmir.org/2023/1/e45059 JMed Internet Res 2023 | vol. 25 | e45059 | p. 15
(page number not for citation purposes)

RenderX


https://zenodo.org/record/6773028
https://zenodo.org/record/6773028
https://zenodo.org/record/6656616
https://www.jmir.org/2023/1/e45059
http://dx.doi.org/10.2196/45059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

