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Abstract

Background: Interdisciplinary collaborations bring lots of benefits to researchers in multiple areas, including precision medicine.

Objective: This viewpoint aims at studying how cross-institution team science would affect the development of precision
medicine.

Methods: Publications of organizations on the eHealth Catalogue of Activities were collected in 2015 and 2017. The significance
of the correlation between coleadership and coauthorship among different organizations was calculated using the Pearson chi-square
test of independence. Other nonparametric tests examined whether organizations with coleaders publish more and better papers
than organizations without coleaders.

Results: A total of 374 publications from 69 organizations were analyzed in 2015, and 7064 papers from 87 organizations were
analyzed in 2017. Organizations with coleadership published more papers (P<.001, 2015 and 2017), which received higher
citations (Z=–13.547, P<.001, 2017), compared to those without coleadership. Organizations with coleaders tended to publish
papers together (P<.001, 2015 and 2017).

Conclusions: Our findings suggest that organizations in the field of precision medicine could greatly benefit from institutional-level
team science. As a result, stronger collaboration is recommended.

(J Med Internet Res 2021;23(6):e17137) doi: 10.2196/17137
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Introduction

The concept of a meta-topical brainforest is proposed, to reflect
a link between collaborative research and complex ecosystems.
Tropical rainforests leverage a diversity of species to capture
and convert solar energy into carbon-based life, and research
teams can harvest a similar benefit from a diversity of data,
tools, and thought paradigms.

According to the National Institutes of Health, team science is
“a collaborative and often cross-disciplinary approach to
scientific inquiry that draws researchers who otherwise work
independently or as coinvestigators on smaller-scale projects
into collaborative centers and groups” [1]. Thus, team science
occurs when artificial boundaries such as departments and
institutions are crossed, allowing collaboration in integrated
networks. Over the past two decades, the concept has received
increasing attention to better understand and address global
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challenges [2-5]. In 2007, Wuchty et al [6] examined 19.9
million research articles in the Institute for Scientific
Information Web of Science database and 2.1 million patent
records on multiple topics. They concluded that a team-authored
paper has increased probability of being highly cited. The
systems being formed through interdisciplinary collaborations
help teams reach achievements that individual researchers are
less likely to accomplish.

Kohane [7] pointed out that precision medicine in particular
requires a higher level of coordination between various agencies
and suggests the boundaries between research projects and
clinical care institutions should be blurred to link gathered data.
The exponential growth and causal interdependencies of
“-omics” fields dictate that expertise across disciplines is
essential to making meaningful and durable contributions to the
understanding of human biology.

This brief viewpoint aims to explore the impact of
cross-institution team science on the development of precision
medicine. We hypothesized that international organizations
with coleaders tend to publish more impactful papers than
organizations without coleaders. Using the Pearson chi-square
test and the Mann-Whitney U test, we validated our hypothesis.

Methods

Information was collected from the eHealth Catalogue of
Activities developed by the nonprofit Global Alliance for
Genomics and Health in 2015 [8]. The catalog lists international
genomic and clinical data-sharing initiatives, and the eHealth
Task Team updated the catalog through 2017. The data on the
executive leadership team and publications were obtained from
the websites of these organizations. If such information was not
found, additional data were acquired by directly contacting the
organizations or searching on Google Scholar. The impact of
papers was evaluated by their number of citations, a criterion
of research quality [6].

In this paper, coleadership means that a person holds a
leadership position in different organizations concurrently. If
two papers from separate organizations have at least one author
in common, these two organizations are regarded as having a
coauthor relationship.

Nonparametric tests were performed to verify the hypothesis.
We used SPSS (version 22.0; IBM Corp) and R to perform
two-tailed tests with an α level of .05. The significance of the
correlation between the nominal variables coleadership and
coauthorship was examined using the Pearson chi-square test
of independence and expressed in a contingency table. The
Pearson chi-square test of goodness of fit was adopted to
evaluate whether organizations with coleaders had a greater
number of publications than organizations without coleaders,
and the Mann-Whitney U test was used to examine whether the
former organizations published papers that received more
citations than the latter.

Results

Overview
We analyzed data from 69 organizations in the catalog and
found 16 pairs with coleader relationships in 2015. Among the
374 publications from these organizations at that time, 13 pairs
had coauthors. By 2017, the number of institutions in the catalog
increased to 87, and there were 37 pairs with coleadership,
corresponding to 30 organizations. Information on 7064 papers
was collected, showing that 55 organizations had coauthored
publications, with 436 papers in total.

Number of Publications
The chi-square goodness of fit test suggests that the number of
papers being published is strongly correlated with the category
of the organization—organizations in a coleadership network
or organizations without coleadership (P<.001, 2015 and 2017).

Quality of Publications
The citation number of each paper was obtained from Google
Scholar. The results of the Mann-Whitney U test indicated that
the number of citations received by publications of organizations
with and without coleaders differed significantly (Z=–13.547,
P<.001, 2017). Papers from the former organizations had a
higher mean rank (3603.35 for the group of papers whose
authors are in the coleadership network, and 2702.67 for the
other group), which means that the organizations with coleaders
tended to have a greater number of highly cited papers.

Relationship Between Coleader and Coauthor
In the chi-square test of independence, the total sample size is
the number of lines in a fully connected diagram. The results
indicate that in both 2015 and 2017, organizations with coleaders
tended to publish papers together, suggesting that coleadership
will lead to coauthorship (P<.001, 2015 and 2017).

Discussion

We studied how precision medicine can be influenced by
institutional-level team science by analyzing coleadership and
coauthorship across health organizations. From 2015 to 2017,
the number of health organizations grew from 69 to 87, and
their publications increased. Concurrent positions held by
leaders may incentivize researchers to work for multiple
organizations; thus, the researchers will be very likely to have
a coauthored paper (P<.001, both 2015 and 2017). Moreover,
the publications from organizations with coleaders are more
frequently cited, indicating a relatively high quality (Z=–13.547,
P<.001). These results suggest that collaborations among health
institutions are becoming stronger, which promotes their
working efficiency.

These results illustrate the concept of meta-topical brainforests
in precision medicine (Figures 1-2) and may have broader
implications: cross-enterprise cooperation plays an essential
role in solving complex issues. As a field-crossing example,
Sovacool [9] suggested researchers should incorporate expertise
and data from indigenous groups to address global
environmental challenges.
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One hopes the analogy persists and the extraordinary natural
future-proofing mechanisms in rainforests coincide with similar

continued diversification in research networks and widely
impactful publications.

Figure 1. The coleader relationship network in 2017, with nodes representing organizations and lines representing concurrent coleadership.
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Figure 2. The coauthor relationship in 2017, with nodes representing organizations and lines connecting organizations by coauthored publications.
Nodes darken with more connected lines.

Conflicts of Interest
None declared.

References

1. Bennett L, Gadlin H, Marchand C. Collaboration and Team Science Field Guide, 2nd ed.: NIH National Cancer Institute,
Center for Research Strategy; 2018. URL: https://www.cancer.gov/about-nci/organization/crs/research-initiatives/
team-science-field-guide/collaboration-team-science-guide.pdf [accessed 2021-05-31]

2. Stokols D, Misra S, Moser RP, Hall KL, Taylor BK. The ecology of team science: understanding contextual influences on
transdisciplinary collaboration. Am J Prev Med 2008 Aug;35(2 Suppl):S96-115. [doi: 10.1016/j.amepre.2008.05.003]
[Medline: 18619410]

3. Shaikh AR, Butte AJ, Schully SD, Dalton WS, Khoury MJ, Hesse BW. Collaborative biomedicine in the age of big data:
the case of cancer. J Med Internet Res 2014 May 07;16(4):e101 [FREE Full text] [doi: 10.2196/jmir.2496] [Medline:
24711045]

J Med Internet Res 2021 | vol. 23 | iss. 6 | e17137 | p. 4https://www.jmir.org/2021/6/e17137
(page number not for citation purposes)

An et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.cancer.gov/about-nci/organization/crs/research-initiatives/team-science-field-guide/collaboration-team-science-guide.pdf
https://www.cancer.gov/about-nci/organization/crs/research-initiatives/team-science-field-guide/collaboration-team-science-guide.pdf
http://dx.doi.org/10.1016/j.amepre.2008.05.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18619410&dopt=Abstract
https://www.jmir.org/2014/4/e101/
http://dx.doi.org/10.2196/jmir.2496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24711045&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


4. Roosan D, Law AV, Karim M, Roosan M. Improving Team-Based Decision Making Using Data Analytics and Informatics:
Protocol for a Collaborative Decision Support Design. JMIR Res Protoc 2019 Dec 27;8(11):e16047 [FREE Full text] [doi:
10.2196/16047] [Medline: 31774412]

5. Xu X, Hu J, Lyu X, Huang H, Cheng X. Exploring the Interdisciplinary Nature of Precision Medicine：Network Analysis
and Visualization. JMIR Med Inform 2021 Jan 11;9(1):e23562 [FREE Full text] [doi: 10.2196/23562] [Medline: 33427681]

6. Wuchty S, Jones BF, Uzzi B. The increasing dominance of teams in production of knowledge. Science 2007 May
18;316(5827):1036-1039 [FREE Full text] [doi: 10.1126/science.1136099] [Medline: 17431139]

7. Kohane IS. Health care policy. Ten things we have to do to achieve precision medicine. Science 2015 Jul 03;349(6243):37-38.
[doi: 10.1126/science.aab1328] [Medline: 26138968]

8. Global Alliance for Genomics and Health Summary of Third Plenary Meeting, June 2015, Leiden, the Netherlands. URL:
https://www.ga4gh.org/wp-content/uploads/GlobalAlliance-3rdPlenaryMeeting.pdf [accessed 2021-05-31]

9. Sovacool BK. Diversity: Energy studies need social science. Nature 2014 Jul 31;511(7511):529-530. [doi: 10.1038/511529a]
[Medline: 25079540]

Edited by G Eysenbach; submitted 22.11.19; peer-reviewed by L Monteiro, M Afzal, S Brunak; comments to author 26.10.20; revised
version received 11.03.21; accepted 03.04.21; published 14.06.21

Please cite as:
An N, Mattison J, Chen X, Alterovitz G
Team Science in Precision Medicine: Study of Coleadership and Coauthorship Across Health Organizations
J Med Internet Res 2021;23(6):e17137
URL: https://www.jmir.org/2021/6/e17137
doi: 10.2196/17137
PMID:

©Ning An, John Mattison, Xinyu Chen, Gil Alterovitz. Originally published in the Journal of Medical Internet Research
(https://www.jmir.org), 14.06.2021. This is 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
bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license
information must be included.

J Med Internet Res 2021 | vol. 23 | iss. 6 | e17137 | p. 5https://www.jmir.org/2021/6/e17137
(page number not for citation purposes)

An et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.researchprotocols.org/2019/11/e16047/
http://dx.doi.org/10.2196/16047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31774412&dopt=Abstract
https://medinform.jmir.org/2021/1/e23562/
http://dx.doi.org/10.2196/23562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33427681&dopt=Abstract
https://www.sciencemag.org/cgi/pmidlookup?view=long&pmid=17431139
http://dx.doi.org/10.1126/science.1136099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17431139&dopt=Abstract
http://dx.doi.org/10.1126/science.aab1328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26138968&dopt=Abstract
https://www.ga4gh.org/wp-content/uploads/GlobalAlliance-3rdPlenaryMeeting.pdf
http://dx.doi.org/10.1038/511529a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25079540&dopt=Abstract
https://www.jmir.org/2021/6/e17137
http://dx.doi.org/10.2196/17137
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/

