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Background: Diversity, whether related to age, gender, ethnicity, race, geography,
or experience, is increasing in all realms of medicine, including plastic surgery.
Research has also become more diverse in those who conduct studies and those
who participate in them. Fittingly, surgeons who produce prominent research are
likely to come from diverse backgrounds. This study was designed to analyze the
diversity of authorship in peer-reviewed plastic surgery journals.

Methods: Using the Web of Science database, the authors identified the 100 most-
cited articles from the highest-impact plastic surgery journals from January 2010 to
December 2020. Author, institutional, and topic information was collected.
Results: There was an average of 5.6 authors on the top 100 articles, of which 96.1%
involved collaboration and 75.7% mixed-gender authorship. The average number
of affiliations was 2.1, of which 51.5% involved cross-institutional collaboration,
12.6% came from both domestic and international institutions, 30.1% involved
multiple specialties, and 10.7% came from both academia and private practice.
Having both domestic and international authors was found to be most predictive
of more citations on multiple regression, with year as a nonconfounding variable
(P<0.05), followed by mixed-gender authorship (< 0.10).

Conclusion: Impactful publications in plastic surgery come from diverse sets of
authors and institutions. (Plast Reconstr Surg Glob Open 2022;10:¢4214; doi: 10.1097/
GOX.0000000000004214; Published online 24 March 2022.)

Diversity has transformed the work environment across
all occupations. Organizations run by diverse leaders at
the board and consumer levels are more successful when
inclusion and equity are primary tenets." Medicine is not
exempt from this.

Itis estimated that public health will be further improved
in less than a decade, when the amount of medical leaders
from diverse backgrounds will be at a peak.? As for surgery,
there is already a trend in increasing diversity as it relates to
gender, ethnicity, and participation outside the operating
room.” Plastic surgery has had an increasing number of resi-
dents who are women™® and racial minorities,”’ in addition
to a movement toward depicting increased patient ethnic
variety in social media.” With women now accounting for
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the majority of medical students in the United States and
therefore gender parity being addressed, the “leaky pipe-
line” of women representation in plastic surgery leadership
positions should begin to see fixes.*”

Within medicine and surgery, research is also ame-
nable to changes in diversity over time, for both those
who conduct studies and those who participate in them.
The National Human Genome Research Institute is com-
mitted to unmasking variation in disease across different
populations to maximize patient care.'” Surgeon age and
experience is known to play a role in research output,"
and funding of the top research in plastic surgery has
been shown to come from different sources.'

The authors hypothesize that diversity stands to be a
key element of success in medicine. By examining the most
impactful articles in plastic surgery, and specifically analyz-
ing diversity, one should be able to recognize its importance
on the specialty and associated research, even if unknown
or under-appreciated at the time of original publication.

The Web of Science database was utilized to identify
the 100 most-cited articles from the highest-impact plastic
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surgery-specific journals from January 2010 to December
2020. (See appendix, Supplemental Digital Content 1,
which shows an alphabetized list of queried journals.
http://links.lww.com/PRSGO/B987.) Ties at the num-
ber 100 spot were included for completion. Publication
year and number of citations (excluding online ahead-
of-print articles) were recorded. The number, gender (in
this study, only the binary women and men were used,
based on probabilities from naming databases), institu-
tional affiliation, geographic location (domestic, interna-
tional), specialty, and practice setting (academic, private)
of authors were extracted from the articles themselves, as
well as type of article (original article, experimental study,
meta-analysis, randomized clinical trial, literature review)
and category within plastic surgery (breast reconstruction,
general reconstruction, aesthetic surgery, craniofacial sur-
gery, hand surgery, microsurgery).

Descriptive statistics were carried out on all author,
institutional, and topic variables. The list of articles was
then deemed finite, and outliers from the number of
citations dependent variable were determined using the
robust regression and outlier removal (ROUT) method"
with a false discovery rate modifier (Q) of 5%. Simple lin-
ear regression was employed to assess year as a confound-
ing variable with respect to number of citations. Multiple
regression was subsequently conducted to identify the
most predictive author and institutional independent vari-
ables of diversity. A P value less than 0.05 was considered
statistically significant and less than 0.10 to be approach-
ing statistical significance. Analyses were performed with
Prism version 9.0.0 (by GraphPad: San Diego, Calif.).

Author (Table 1), institutional (Table 1), and topic
(Table 2) information was obtained from 103 articles,
published between 2010 and 2017, with citations rang-
ing from 102 to 512. (See appendix, Supplemental
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Question: Does diversity of authorship make a difference
in plastic surgery literature?

Findings: The top articles in plastic surgery journals had
an average of 5.6 authors with 2.1 affiliations; having both
domestic and international collaboration was most predic-
tive of more citations (P < 0.05), followed by mixed-gen-
der authorship (P< 0.10).

Meaning: Diverse sets of authors and institutions publish
impactful plastic surgery articles.

Digital Content 2, which shows list of studied articles.
http://links.lww.com/PRSGO/B988.) There was an
average of 5.6 authors (range 1-15) per article, which
included 96.1% collaboration. In terms of gender,
75.7% of articles were written by mixed-gender author-
ship, while 23.3% were written homogeneously by
men; only one article was homogeneously women. The
research was sponsored by an average of 2.1 institu-
tions (range 1-9), which included 51.5% collaboration.
With regard to location, 55.3% of articles came from
institutions within the United States, 32.0% from inter-
national institutions, and 12.6% from both (Table 2).
Japan was the most common country of origin outside
the United States. The authors came from plastic sur-
gery and its subspecialties in 69.9% of articles, whereas
30.1% of articles involved multiple specialties. As for
practice setting, 85.4% of articles were academic-based,
3.9% were private-based, and 10.7% were both. Original
articles, including retrospective and prospective reviews,
comprised 51.5% of the cohort, followed by literature
reviews at 23.3%, experimental studies at 12.6%, meta-
analyses at 9.7%, and randomized clinical trials at 1.0%.
There was one case report and one survey. The most
common subject was breast reconstruction, comprising

Table 1. Multiple Regression Analysis of Authors and Institutions from Outlier-excluded Articles

Article Presence Parameter Estimate™* 95% Confidence Interval P

Author collaboration
Individual 3.9% 7.6 [-29.4, 44.7] 0.68
Group 96.1%

Author gender
All women 1.0% -42.7 [-121.6, 36.2] 0.28
All men 23.3% -13.9 [-30.0, 2.2] 0.091+
Mixed 75.7%

Institutional collaboration
Individual 48.5% -9.4 [-24.0, 5.1] 0.20
Group 51.5%

Institutional location
United States 55.3% -22.3 [-42.6, -2.1] 0.031%
International 32.0% -26.5 [-47.0, -6.0] 0.012%
Both 12.6%

Institutional specialty
Plastic surgery 69.9% -0.2 [-13.9, 13.5] 0.98
Multiple 30.1%

Institutional practice setting
Academic 85.4% 14.9 [-5.8, 35.7] 0.16
Private 3.9% 17.5 [-21.1, 56.1] 0.37
Both 10.7%

*Number of citations above or below reference level.

+P<0.10.

£P<0.05.
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Table 2. Per Article Topic Information

Type

Original 51.5%
Experimental 12.6%
Meta-analysis 9.7%
Clinical trial 1.0%
Review 23.3%
Other 1.9%

Category
Breast reconstruction 37.9%
General reconstruction 26.2%
Aesthetic 17.5%
Craniofacial 3.9%
Hand 2.9%
Microsurgery 6.8%
Other 4.9%

37.9% of the cohort, followed by general reconstruction
at 26.2%, aesthetic surgery at 17.5%, microsurgery at
6.8%, craniofacial surgery at 3.9%, and hand surgery at
2.9%. Primary medicine and research techniques made
up the remaining subjects.

The ROUT method resulted in removal of 11 outli-
ers. Year was not found to be confounding on simple lin-
ear regression (P = 0.62), indicating that an older article
does not necessarily equate to more citations, and was
therefore excluded from the multiple regression model
(Table 1). Diversity of author gender, institutional collab-
oration, institutional location, and institutional specialty
were associated with more citations. Only institutional
location was found to be statistically significant (P =
0.012 for international-only institutions and P = 0.031 for
domestic-only institutions); author gender approached
statistical significance (specifically for men-only authored
articles at P = 0.091). Diversity of author collaboration
and institutional practice setting were not associated with
more citations.

These data are promising: diversity of authorship, as
it relates to gender, institutional geography (which could
serve as a surrogate for cultural differences), and spe-
cialty of focus (relationships within and outside of plastic
surgery), is present in the most-cited articles in the plas-
tic surgery literature between 2010 and 2020. We have
ascertained that having both domestic and international
authors is most predictive of citations, followed by mixed-
gender authorship. A future study would best be suited
to determine whether such diversity has indeed increased
over time or remained static.

This data is not surprising if one explores the busi-
ness and management literature. Workplace creativity,
innovation, morale, productivity, and retention have
all been shown to improve when diversity is made a pri-
ority."*'% Although the majority of research thus far has
dealt with strictly superficial dimensions of diversity, such
as gender, age, tenure, and race, there are notable positive
associations between these elements and performance.'”
Furthermore, organizations that invest in resources that
take advantage of opportunities of diversity outperform
the competition, and this benefit can be maximized by a
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compounding effect.'”® Additionally, mentorship is influ-
enced by the inclusion of diversity."” The alignment and
quality of a mentor-mentee relationship is enhanced
when the pool of mentors is diverse, allowing for new and
wider understanding by the mentee.”

The Harvard Business Review has investigated the role
of diversity on financial returns of real-world companies,
with results similar to those found in the current study.
Public companies in the top quartile of ethnic diversity
in management are 35% more likely to bring in revenue
above the industry mean, and those in the top quartile of
gender diversity (where it is “normatively” accepted) are
15% more likely, which is hypothesized to result from a
greater reliance on facts.?’*” Forbes has also investigated
how diversity affects the bottom line. Consistent across
countries, a more diverse management team generates
19% more revenue because of a hypothesized tendency
toward innovation.”>** These findings may have implica-
tions for practice management within plastic surgery
workplaces.

Our study, as well as those from other professions,
exemplifies the need for diversity in all facets of medicine,
including research. Authors should seek out advice from
colleagues within different institutions, departments, and
geographic regions, while remaining committed to nonex-
clusivity based on gender. This will result in more unique
minds bringing together more original ideas that can be
advanced by an even more diverse group.

Jeffrey E. Janis, MD, FACS

915 Olentangy River Road
Columbus, OH 43212

E-mail: jeffrey.janis@osumc.edu

1. American Association of University Women. The future work-
force: more diverse than ever. Available at https://www.aauw.
org/resources/article /future-workforce-diverse/. Accessed
February 3, 2021.

2. Coleman DL, Johnson DH. The department of medicine in
2030: a look ahead. Am | Med. 2016;129:1226-1233.

3. Siotos G, Payne RM, Stone JP, et al. Evolution of workforce diver-
sity in surgery. J Surg Educ. 2019;76:1015-1021.

4. Morzycki A, Bezuhly M, Williams JG. How competitive is plastic
surgery? an analysis of the Canadian and American Residency
Match. Plast Surg (Oakv). 2018;26:46-51.

5. Parmeshwar N, Stuart ER, Reid CM, et al. Diversity in plastic sur-
gery: trends in minority representation among applicants and
residents. Plast Reconstr Surg. 2019;143:940-949.

6. Silvestre ], Serletti JM, Chang B. Racial and ethnic diversity of
U.S. plastic surgery trainees. [ Surg Educ. 2017;74:117-123.

7. Tirrell AR, Bekeny JC, Baker SB, et al. Patient representa-
tion and diversity in plastic surgery social media. Aesthet Surg J.
2021;41:1094-1101,

8. Chen W, Baron M, Bourne DA, et al. A report on the represen-
tation of women in academic plastic surgery leadership. Plast
Reconstr Surg. 2020;145:844-852.

9. Moak TN, Cress PE, Tenenbaum M, et al. The leaky pipeline of
women in plastic surgery: embracing diversity to close the gen-
der disparity gap. Aesthet Surg J. 2020;40:1241-1248.

10. Hindorff LA, Bonham VL, Brody LC, et al. Prioritizing diver-
sity in human genomics research. Nat Rev Genet. 2018;19:
175-185.


mailto:jeffrey.janis@osumc.edu?subject=
https://doi.org/10.1016/j.amjmed.2016.07.008
https://doi.org/10.1016/j.amjmed.2016.07.008
https://doi.org/10.1016/j.jsurg.2018.12.009
https://doi.org/10.1016/j.jsurg.2018.12.009
https://doi.org/10.1177/2292550317749507
https://doi.org/10.1177/2292550317749507
https://doi.org/10.1177/2292550317749507
https://doi.org/10.1097/PRS.0000000000005354
https://doi.org/10.1097/PRS.0000000000005354
https://doi.org/10.1097/PRS.0000000000005354
https://doi.org/10.1016/j.jsurg.2016.07.014
https://doi.org/10.1016/j.jsurg.2016.07.014
https://doi.org/10.1093/asj/sjaa378
https://doi.org/10.1093/asj/sjaa378
https://doi.org/10.1093/asj/sjaa378
https://doi.org/10.1097/PRS.0000000000006562
https://doi.org/10.1097/PRS.0000000000006562
https://doi.org/10.1097/PRS.0000000000006562
https://doi.org/10.1093/asj/sjz299
https://doi.org/10.1093/asj/sjz299
https://doi.org/10.1093/asj/sjz299
https://doi.org/10.1038/nrg.2017.89
https://doi.org/10.1038/nrg.2017.89
https://doi.org/10.1038/nrg.2017.89

11.

12.

13.

14.

15.

16.

17.

18.

19.

Asserson DB, Janis JE. The aging surgeon: evidence and experi-
ence. Aesthet Surg J. 2022;42:121-127.

Asserson DB, Janis JE. Majority of most-cited articles in top
plastic surgery journals do not receive funding. Aesthet Surg J.
2021;41:NP935-NP938.

Motulsky HJ, Brown RE. Detecting outliers when fitting data with
nonlinear regression — a new method based on robust nonlin-
ear regression and the false discovery rate. BMC Bioinformatics.
2006;7:123.

Prieto L, Phipps S, Osiri K. Linking workplace diversity to orga-
nizational performance: a conceptual framework. J Divers Manag.
2011;4:13.

Konrad A. Leveraging workplace diversity in organizations.
Organ Manag J. 2012;3:164—189.

Saxena A. Workforce diversity: a key to improve productivity.
Procedia Econ and Finance. 2014;11:76-85.

De Abreu Dos Reis C, Sastre Castillo M, Roig-Dobon S. Diversity
and business performance. Serv Bus. 2007;1:257-274.

Kochan T, Bezrukova K, Ely R, et al. The effects of diversity on
business performance: report of the diversity research network.
Hum Resour Manage. 2003;42:3-21.

Ragins BR. Diversity and workplace mentoring relationships: a
review and positive social capital approach. In: Allen TD, Eby

20.

21.

22.

23.

24.

PRS Global Open - 2022

LT, eds. The Blackwell Handbook of Mentoring: A Multiple Perspectives
Approach. Hoboken, N.J.: Wiley-Blackwell; 2008:281-300.
Woolnough HM, Fielden SL. Diversity in mentoring: gender, race
and ethnicity. In: Woolnough HM, Fielden SL, eds. Mentoring in
Nursing and Healthcare: Supporting Career and Personal Development.
Hoboken, N.J.: Wiley-Blackwell; 2016:45-62.

Harvard Business Review. Why diverse teams are smarter.
Available at https://hbr.org/2016/11/why-diverse-teams-are-
smarter. Published November 4, 2016. Accessed January 31, 2021.
Harvard Business Review. Research: when gender diversity makes
firms more productive. Available at https://hbr.org/2019/02/
research-when-gender-diversity-makes-firms-more-productive.
Published February 11, 2019. Accessed January 29, 2021.

Forbes. A study finds that diverse companies produce 19%
more revenue. Available at https://www.forbes.com/sites/
annapowers/2018/06/ 27/ a-s tudy-finds-that-diverse-companies-
produce-19-more-revenue/?sh=b195ef2506f3. Published June
27, 2018. Accessed January 29, 2021.

Forbes. Diversity confirmed to boost innovation and finan-
cial results. Available at https://www.forbes.com/sites/
forbesinsights/2020/01/15/diversity-confirmed-to-boost-
innovation-and-financial-results/?sh=254975afc4a6. Published
January 15, 2020. Accessed January 29, 2021.


https://doi.org/10.1093/asj/sjab145
https://doi.org/10.1093/asj/sjab145
https://doi.org/10.1093/asj/sjaa379
https://doi.org/10.1093/asj/sjaa379
https://doi.org/10.1093/asj/sjaa379
https://doi.org/10.1186/1471-2105-7-123
https://doi.org/10.1186/1471-2105-7-123
https://doi.org/10.1186/1471-2105-7-123
https://doi.org/10.1186/1471-2105-7-123
https://doi.org/10.19030/jdm.v4i4.4966
https://doi.org/10.19030/jdm.v4i4.4966
https://doi.org/10.19030/jdm.v4i4.4966
https://doi.org/10.1057/omj.2006.18
https://doi.org/10.1057/omj.2006.18
https://doi.org/10.1016/S2212-5671(14)00178-6
https://doi.org/10.1016/S2212-5671(14)00178-6
https://doi.org/10.1002/hrm.10061
https://doi.org/10.1002/hrm.10061
https://doi.org/10.1002/hrm.10061
https://hbr.org/2016/11/why-diverse-teams-are-smarter
https://hbr.org/2016/11/why-diverse-teams-are-smarter
https://hbr.org/2019/02/research-when-gender-diversity-makes-firms-more-productive
https://hbr.org/2019/02/research-when-gender-diversity-makes-firms-more-productive
https://www.forbes.com/sites/annapowers/2018/06/27/a-study-finds-that-diverse-companies-produce-19-more-revenue/?sh=b195ef2506f3
https://www.forbes.com/sites/annapowers/2018/06/27/a-study-finds-that-diverse-companies-produce-19-more-revenue/?sh=b195ef2506f3
https://www.forbes.com/sites/annapowers/2018/06/27/a-study-finds-that-diverse-companies-produce-19-more-revenue/?sh=b195ef2506f3
https://www.forbes.com/sites/forbesinsights/2020/01/15/diversity-confirmed-to-boost-innovation-and-financial-results/?sh=254975afc4a6
https://www.forbes.com/sites/forbesinsights/2020/01/15/diversity-confirmed-to-boost-innovation-and-financial-results/?sh=254975afc4a6
https://www.forbes.com/sites/forbesinsights/2020/01/15/diversity-confirmed-to-boost-innovation-and-financial-results/?sh=254975afc4a6

	﻿Introduction
	﻿Methods
	﻿Results
	﻿Discussion

