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One Hundred Most-Cited Articles in Head and Neck Surgery and
Analysis of Female Authorship

Monica S. Trent, MDY", Lauren Michelle, BALl", Kelsey Roman, BS?, Joshua K. Kim, BS1,
Yarah M. Haidar, MD!, Tjoson Tjoa, MD1, Mehdi Abouzari, MD, PhD?1

1Department of Otolaryngology—Head and Neck Surgery, University of California, Irvine, USA

Abstract

Background: While female head and neck surgeons have made significant contributions to the
field, women’s achievements in scientific communication have traditionally been underreported.

Methods: A search of high-impact journals in the field of head and neck surgery was performed
in the Elsevier’s Scopus database to identify the top 100 most-cited articles.

Results: The top 100 most-cited articles (during the span of 1953 and 2016) had the highest

total number of citations between 2005-2009. Women accounted for 36% of first authors and 25%
of corresponding authors. Change in the relative number of first female authors in these top 100
articles did not increase significantly between 1950 and 2019.

Conclusion: The proportion of female first authors in head and neck surgery has not
significantly increased over the past several decades, despite greater numbers of female trainees.
Our findings support the need for additional research on female representation in head and neck
surgery.
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Introduction

Though women have historically comprised a minority of physicians, female
otolaryngologists have made significant contributions to the field of head and neck
surgery, including but not limited to development of popular surgical tools by Dr. Alice
Bryant and Dr. Margaret Butler, and the description of auriculotemporal nerve syndrome
by Dr. Lucja Frey.! Despite their prominence in the field, women’s achievements in
scientific communication and publication have been well-documented to be significantly
underreported in comparison to their male colleagues (i.e., the Matilda Effect).2
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Several factors contribute to the overall impact a publication has within its field, including
study design, methodology, novelty of investigation, and journal in which it is published.3
Articles relevant to otolaryngology that accrue many citations typically do so because they
provide advancements furthering the understanding of pathology, innovations in patient care
and treatment modalities, and unique surgical methodology which can be adopted by others.
Therefore, the number of times an article has been cited can represent the value it brings

to its respective field, and additionally provides unique insight into what attributes are most
valued within head and neck surgery.*~’

When evaluating the impact of the top articles in head and neck surgery, it is important to
note author demographics, including gender, country of origin, and institutional affiliations.
Identifying gaps in equal representation is essential, given that patient satisfaction has been
shown to increase when there is concordance between physician and patient gender and
race.® Thus, assessing the relationship and trends between article impact and author gender
is key in determining the degree of progress made towards gender minority representation in
the field.

We intend to characterize the top 100 most-cited studies in the field of head and neck
surgery, identifying which articles have been influential in shaping this subspecialty and
determining which attributes of these articles represent the priorities within the academic
community. Additionally, we will determine whether the characteristics of the article’s
geographical origin, study design, study topic, year of publication, and author demographics
relate to rank position, with special attention paid to trends in female authorship over time.

Materials and Methods

This study did not require Institutional Review Board approval since no patient data was
accessed and only published articles were utilized. The Elsevier’s Scopus database was used
to determine the top 100 most-cited articles published in the subspecialty of head and neck
surgery. Influential journals relating to head and neck surgery and oncology were searched,
including cancer journals with an impact factor greater than 5.0 and head and neck surgery
journals with an impact factor more than 2.0 based on impact factors in July 2022. Journals
included in the final analysis were Laryngoscope, Journal of the National Cancer Institute,
Otolaryngology-Head and Neck Surgery, Head and Neck, JAMA Otolaryngology-Head &
Neck Surgery (formally known as the Archives of Otolaryngology), JAMA Oncology, Oral
Oncology, International Journal of Cancer, European Journal of Cancer, Cancer, CA Cancer
Journal for Clinicians, Journal of Clinical Oncology, Cancer Epidemiology, Biomarkers, &
Prevention, Cancer Research, and Clinical Cancer Research.

A search of these 15 journals from the inception of the database to July 2022 was performed.
These articles were collectively organized and ranked by the number of citations and the
most cited articles were chosen. After identifying the top 100 most-cited articles, we utilized
the Elsevier’s Scopus database to collect information about the articles, including the years
of publication, gender of the first and corresponding authors, affiliated institutions, subject
category, and total number of citations. The United States Social Security Administration
Baby Names Database® was used by two separate investigators (L.M. & K.R.) as a reference
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to determine author gender; in ambiguous cases, an Internet search was undertaken to

find author biography information. Each paper was reviewed and assigned a study design
category, with the categories including: “randomized-controlled trial”, “prospective cohort”,
“retrospective matched case-control study” or “retrospective non-matched cohort study”, and
“other” studies, including grading system classifications, systematic reviews of the literature,
and a single case series.

Pearson Chi square tests were used to determine whether level of evidence or journal

of publication was correlated with publication rank (by cumulative number of citations).
Descriptive statistics and the Monte Carlo simulation method for Chi square were performed
to evaluate gender differences in average citation number. Statistical analysis was performed
using SPSS version 27.0 with A< 0.05 selected for significance threshold.

The top 100 most-cited articles were published between 1953 and 2016 (Table 1), with

a total of 83,882 citations (mean = 838.8; standard deviation = 477.3; median = 641.5;
interquartile range = 548.8-946.8). The total number of citations was highest for articles
published in the years between 2005-2009 (Figure 1), and the average number of citations
per paper was highest in the years of 1950-1954 (Figure 2). However, this is an artifact

of dividing article publication dates into 5-year periods; only the most-cited article was
published within this time frame, skewing the average. The 5-year period with the second-
highest number of average citations was 1985-1989 (Figure 2).

Slaughter et al’s 1953 article in Cancerhad the most citations at 2764.19 The article
described gross and microscopic evidence of the field cancerization that is found in oral
cavity squamous cell carcinomas. The first author and the corresponding author were

male. The article with the second highest number of citations (2622) was House et al.’s
1985 study on the facial nerve grading system.1! The article delineates a standardized
grading system for facial nerve palsies. Both the first author and corresponding author were
male. The third most-cited article with 2402 citations was by Chaturvedi ef a/. and titled
“Human papillomavirus and rising oropharyngeal cancer incidence in the United States.”12
This 2011 article, written with a male first author and female corresponding author, was

an investigation into whether rising incidence and survival of oropharyngeal cancers was
secondary to human papillomavirus (HPV) infection.

The Journal of Clinical Oncology published the majority of these top cited articles (n=30,
Table 2), followed by 15 in Cancerand 15 in the American Association of Cancer Research
(AACR) journal Cancer Research. Seventy different institutions were represented, with the
highest number from Johns Hopkins University (n=8), University of Texas M.D. Anderson
Cancer Center (n=5), the University of Pittsburgh (n=4), the University of California, San
Francisco (n=3), and the National Cancer Institute (n=3). These institutions represent 17
different countries, with the United States contributing most papers (n=64), followed by
France (n=8), and China (n=5).
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Though the majority of journals addressed the topic of cancer (with the exception of
Otolaryngology-Head and Neck Surgery), the Journal of Clinical Oncology, Cancer, and
Cancer Research published significantly more oncology-related articles than the others
(Table 3). All journals published more clinical studies than basic science research except for
Cancer Research, which published 11 basic science papers and 4 clinical studies (Table 3).
Of the 30 articles published in the Journal of Clinical Oncology, 13 were in the top 50. Of
the 15 published in Cancer, 7 were in the top 50 articles, and of the 15 published in Cancer
Research, 7 were in the top 50.

Women accounted for 36% of all first authors and 25% of all corresponding authors. Articles
written by female first authors had a mean 794.8 citations, whereas those with male first
authors had a mean 863.6 citations. No significant difference existed in the number of
female lead or female corresponding authors between the top 50 and bottom 50 articles

on the list (P= 0.405 and P=0.817, respectively). Though the absolute number of female
first authors rose between 2005-2009 as more manuscripts were published, there was no
significant difference found in the relative number of female first authors published in the
chronological first half (prior to 2005) versus the second half (P=0.121). Notably, there was
a significant increase found in the proportion of female corresponding authors over time (P=
0.006).

Discussion

In this bibliometric analysis, we identified the top 100 influential peer-reviewed papers

in the field of head and neck surgery by selecting the most-cited articles from those

journals with the highest impact factors. Not surprisingly, our analysis indicates that articles
pertaining to cancer diagnosis, treatment, and outcomes are most impactful, with 88 of

the 100 articles being directly relevant to oncology. This is likely because head and neck
surgical oncology makes up a significant portion of head and neck surgeries and comprises
some of the most challenging cases and vulnerable patients, requiring surgeons to regularly
investigate and implement cutting-edge treatments. The majority of these articles are
categorized as clinical research (n=81), such as the investigation into surgery, chemotherapy,
and radiotherapy as treatment options for head and neck cancer.1314 Additionally, this
evaluation indicates there is a demand for impactful basic research articles, as these
comprised only 19% of the most influential articles. Important examples include discoveries
of clinical tumor markers, genetic relationships with cancer, and the growing understanding
of the relationship with the HPV and head and neck cancer.1>-18 The majority of articles
were published in Journal of Clinical Oncology (n=30), Cancer Research (n=15), Cancer
(n=15), Journal of the National Cancer Institute (n=9), Laryngoscope (n=6), International
Journal of Cancer (n=5), and Otolaryngology-Head and Neck Surgery (n=4), highlighting
the importance of these particular journals within the field.

We also analyzed trends in female first and corresponding authorship in head and neck
surgery. Representation of women in medicine has made significant gains in the last several
decades. Today, women make up roughly 50% of matriculating medical students, up from
just 25% in 1985.8:19 The number of female residents and attending otolaryngologists

has also grown. Most recently, the number of female otolaryngology residents has
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increased from 30.8% in 2009 to 36.2% in 2019, while the number of practicing female
otolaryngologists has risen from less than 1% in 1980 to approximately 17% in 2017.1
Interestingly, though there has not been an increase in the proportion of females applying for
otolaryngology residency between 2008-2018, the number of female residents has increased
from 29.8% to 35.9% during this period.® This may indicate a promising trend of improved
prioritization of gender diversity.

However, in academia and in scientific communication, improvement towards greater female
representation has been more modest. As recently as 2019, just 16% of otolaryngology
attendings and 3.4% of otolaryngology department chairs were women.! Eloy and
colleagues found that male faculty also received more National Institutes of Health (N1H)
funding than their female peers, including a higher proportion of prestigious R-series
grants.20 This is reflected in our own evaluation of data and trends in female authorship in
the most influential articles in head and neck surgery, with women making up a minority of
both first authors and corresponding authors, though the proportion of female corresponding
authors appears to have increased over time.

Additionally, female authorship did not have any apparent relationship with article rank, as
there was no significant difference between the top 50 articles and second 50 articles in this
regard. Though women have continued to gain representation in percentage of matriculating
medical students, otolaryngology residents, and practicing otolaryngologists, the proportion
of influential articles authored by female first authors has not significantly increased over
time. Interestingly, the relative number of articles with female corresponding authors has
increased over time, indicating that there may have been some improvement in this area.
However, females still make up a minority of first and corresponding authors in our analysis,
and this increase in female authorship proportion over time is not seen among first authors,
who are more likely to be students or residents.2! This suggests that additional progress can
be made, especially amongst trainees, where more women can make valuable contributions
in advancement of the field.

Successful strategies to improve female representation in otolaryngology are likely to be
multifactorial, as some discrepancy may be partially explained due to professional sacrifices
made by some female physicians and scientists during childbearing years, as well as the
underrepresentation of women on major medical journal editorial boards.?2:23 Mentorship
for female students and trainees may play a role in improving representation. In a review of
surgical training in the United States, Healy and colleagues found that trainees were more
prolific in their research and attained more grants when they were supported by a mentor.24
Additionally, in a survey of surgical trainees, residents preferred mentors shared similar
backgrounds, and female residents were more likely to gravitate towards female mentors.2>

There are several limitations which should be considered when interpreting the results of
our study. Though care was taken to include the highest impact journals in the fields of
oncology and head and neck surgery, only 15 of many high-impact journals were analyzed,
there are certainly several studies that have accumulated many citations which could have
been excluded from evaluation. Additionally, data must be reviewed with the knowledge
that studies which have been published with sufficient time to accumulate citations presents
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a confounding factor when comparing across time periods of publication. This makes it
difficult to predict the changing priorities within the specialty, as more recent studies have
had less time to accrue citations. Third, when determining author gender, every effort

was made to accurately determine whether the author was male or female. However, it

is possible that despite the measures taken, a small number of authors could have been
mischaracterized. Finally, evaluation of female first and corresponding authorship provides
only a limited view into female representation in academic head and neck surgery, and
should be understood in context with other data on the topic.

Conclusion

The 100 most-cited articles in head and neck surgery represent the most influential

and impactful contributions to this subspecialty of otolaryngology, clearly demonstrating

the significant advancements made in the field. While the relative number of female
corresponding authors has improved over time, the proportion of female first authorship

has not significantly increased over the past several decades, indicating that despite increases
in female medical students, residents, and attending physicians, room for progress exists
particularly in academia and scientific communication. Our findings support the need for
continued research on female representation in otolaryngology.
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Figure 1.
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Table 2.

Distribution of article rank between journals on the top-100 list.

ARTICLE RANK
JOURNAL TOTAL
First 50 Last 50

CACJC 0 1 1
Cancer 7 8 15
Cancer Research 7 8 15
CCR 0 2 2
CEBP 3 0 3
EJC 0 1 1
H&N 1 1 2
1JC 0 5 5
JAMA Onc 1 0 1
JAMA Oto 2 2 4
JCO 13 17 30
JNCI 9 0 9
Laryngoscope 2 4 6
Oral Oncology 1 1 2
Oto-HNS 4 0 4
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Acrticle topic, nature of study, and geographic origin by journal.

Table 3.
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Comparison of male and female authorship in the top 100 over time.

Table 4.

Male First Author

Female First Author

Male Corresponding Author

Female Corresponding Author

1950-1954
1955-1959
1960-1964
1965-1969
1970-1974
1975-1979
1980-1984
1985-1989
1990-1994
1995-1999
2000-2004
2005-2009
2010-2014
2015-2019

1 (100.0%)
1 (100.0%)
2 (100.0%)
5 (83.3%)
5 (62.5%)
9 (69.2%)
11 (68.8%)
20 (55.6%)
9 (75.0%)
1 (20.0%)

0 (0.0%)
0 (0.0%)
0 (0.0%)
1(16.7%)
3 (37.5%)
4 (30.8%)
5 (31.3%)
16 (44.4%)
3 (25.0%)
4 (80.0%)

1 (100.0%)
1 (100.0%)
1 (50.0%)
6 (100.0%)
8 (100.0%)
10 (76.9%)
14 (87.5%)
25 (69.4%)
6 (50.0%)
3 (60.0%)

0 (0.0%)
0 (0.0%)
1(50.0%)
0 (0.0%)
0 (0.0%)
3(23.1%)
2 (23.1%)
11 (30.6%)
6 (50.0%)
2 (40.0%)
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