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Welcome to another session of Article of the Month, December 2021. Today we discuss a retrospective analysis on 
women representation as first and corresponding authors in Neuroanesthesiology and Neurocritical care journals. Our 
commentary is courtesy of Dr. Marie Angele Theard from Legacy Emanuel Hospital in Portland, Oregon.

Dr. Theard completed her residency in Anesthesiology at The University of Illinois in Chicago followed by a fellowship in 
Neuroanesthesia at Washington University in St. Louis, MO. During my fellowship year in Neuroanesthesia, at Washington 
University, She developed a keen understanding of the impact of anesthesia on the brain.  Research I collaborated on 
using jugular bulb catheters to measure brain temperature served to deepen my understanding of the metabolism of the 
brain during administration of anesthetic agents.  Examining methods of achieving hypothermia, in brain injured patients 
expanded my understanding of the role of potentially neuro-protective modalities on the brain.  

Currently, Dr. Theard serves as the director of Neuroanesthesia in the Dept. of Anesthesiology here at OHSU where she 
is trying to strengthen education in Neuroanesthesia with the goal of building a Neuroanesthesia fellowship program.  This 
work is compelling an exploration of ways of improving the educational climate for trainees in addition to cultivating strong 
collaboration and leadership skills. In an effort to build a more diverse healthcare workforce, She has begun exploring 
avenues for ensuring more support for our trainees from underrepresented groups in medicine. She has published several 
articles illuminating the limitations of structural racism in academia and education and understanding the educational 
environment; conducted surveys on DEI; and hosted workshops examining approaches for eliminating or reducing 
systemic racism in medical education. 

As a member of the Board of Directors of the Society of Neurosciences in Anesthesiology and as a member of SNACC’s 
Diversity, Equity and Inclusion committee, and the SEA’s Diversity, Equity, and Inclusion committee, she has hosted 
conferences focused on how to improve medical training in order to effect more equity and inclusion in medicine. 
Additionally, as a leader of the WINNER’s (Women in Neuroanesthesiology and Neuroscience Education and Research) 
group of SNACC, she has helped to launch a coaching program for women in SNACC to help them navigate towards 
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more career satisfaction and leadership opportunities. In an effort to engage Portland’s African American community, last 
year Dr. Theard was awarded a mentorship grant from the American Society of Anesthesiology’s Professional Diversity 
Committee to begin a pipeline project to increase interest among African American middle/high school students for careers 
in medicine.

As always, we encourage our readers’ input on this topic on the SNACC Twitter feed, or on Facebook.

- Shilpa Rao, MD; Amie Hoefnagel, MD; Oana Maties, MD; and Nina Schloemerkemper, MD 
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Marie Angele Theard, MD
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Increased access to quality health care, advancing cultural competency, and promoting trust are a few of the benefits 
that a diverse health care workforce provides our patients.1-3  Equally important are innovative new scientific discoveries 
from a broad research agenda fueled by a diverse pool of researchers.4-6 The COVID-19 pandemic together with the 
rising incidence of neurological disease is necessarily returning attention to the problem of health disparities and fueling 
needed research to understand the role of inequities in care and to improve neurological outcomes.7-9  As more and more 
organizations today pursue strategies to improve racial, ethnic, and gender diversity, data is critical for understanding 
barriers to change. In Women Representation as First and Corresponding Authors in Neuroanesthesiology and 
Neurocritical Care Journals: A Retrospective Analysis, Nidhi Gupta et al. focus on an important group of practitioners and 
scientists: women in neuroanesthesia, neurocritical care, and neuroscience.10  The increased incidence of neurological 
disease is fueling a dramatic expansion in important research which will necessarily require a robust clinician scientist 
pool.  Gupta et al provide us a look at the representation of women authors in 3 neuroanesthesia/neurocritical care 
journals over the last 5 years  (2015-2020) which helps to broaden our discussion on the progress of gender equity and 
inclusion as well as consider strategies to mitigate barriers to academic success for women in neuroanesthesia and 
neurocritical care. 

While there have been some strides in women’s representation in a number of academic specialties like pain medicine, 
critical care, and anesthesiology, women continue to lag behind men.11  An important charge of academic medicine is 
authorship with increased attention given to 1st and corresponding authors. The authors of this article include a summary 
of trends in women authorship in other areas of medicine including anesthesiology which serves as the impetus for 
examining the visibility of women in neuroanesthesia and neurocritical care.  Data presented by Miller et al identified an 
increase in women representation as first authors in two major anesthesia journals: from 20.5% in 2002 to 30.2% 15 
years later. Nevertheless, women continue to be underrepresented as authors when compared to men in this journal as 
well as in pediatrics, internal medicine, OB/ GYN, surgery, ophthalmology, and otolaryngology  journals.11  Gupta et al 
fills an important gap by providing information about women authorship in academic neuroanesthesia and neurocritical 
Care.  After examining authorship in 3 journals: the Journal of Neurosurgical Anesthesiology, the official journal of the 
Society for Neuroscience in Anesthesiology and Critical Care (SNACC); Neurocritical Care, the official journal of the 
Neurocritical Care Society, and the Journal of Neuroanesthesia and Critical Care, the official journal of the Indian Society 
of Neuroanesthesiology and Critical Care, the authors similarly conclude that women first  and corresponding authors 
are underrepresented.  Of the 1,164 authors in this study, men outnumbered women as first authors: 65.4% men were 
first authors compared to 34.6% women.  Similarly, only 29.6% of corresponding authors were women.  Most of these 
articles were special articles (45%) which include consensus statements and clinical guidelines followed by clinical reports 
(38.9%) and narrative reviews (38.4%) and original research articles with the lowest proportion of woman as first authors 
at 33.2%.  Understanding reasons for these inequities is as important as examining the impact of these conclusions. 

Critical to faculty satisfaction in academic medicine are opportunities to participate in education, mentorship, research, 
and respective medical societies.  Original research, independent funding, and publications important for promotion 
also open doors to presenting at conferences, membership on editorial boards, work as journal reviewers and ultimately 
provides faculty an opportunity to serve as sponsors for junior and mid-career faculty.11,12 In their review of the visibility of 
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women in academic medicine, Gupta et al provides us some insight into the paucity of women in neuroanesthesia and 
neurocritical care represented as speakers at conferences and members of editorial boards.  In a retrospective analysis 
of speakers at the Canadian Anesthesiologist’s Society Annual Meetings held between 2007 and 2019, compared to  
perioperative medicine, women were underrepresented relative to men as speakers at a neuroanesthesia symposium 
and less well represented compared with OB anesthesia and pediatric anesthesia.13  While the percentage of women 
peer reviewers for JNA has increased from 2006 (17%) to 2019 (29%),  the editorial board has 20% women which 
warrants strategies for improvement.14  Women’s preference for more clinical patient engagement over research may 
explain their interest in writing consensus statements, clinical guidelines and reports as the authors suggest. This may 
potentially limit their participation as future reviewers of journals and as editors, however, the authors also site evidence 
of other factors impacting participation.  Childcare, unsupportive work environments, and limited role models play a part 
in limiting academic productivity for women.  Results of a series of structured 1:1 interviews with 20 women in medicine 
who left research early in their career noted additional factors like funding difficulties and an institutional environment 
described as noncollaborative and biased in favor of male faculty.12,15  These challenges impact not only the numbers of 
women promoted to associate and full professor but may also compromise opportunities for leadership and sponsorship. 
While the proportion of women faculty has increased at the assistant (46%), associate (37%), and full professor (25%) 
rank, women continue to represent a majority of faculty at the rank of instructor (58%). In anesthesiology, of the 37% of 
full time academic faculty who are women, only 18% have been promoted to full professor.11,16  Similar trends were noted 
from data presented in a small survey of SNACC’s membership conducted by SNACC’s DEI committee: 3% of non-white 
women at the full professor rank compared to 14% of white men and 12% of non-white men.17  The 13% of anesthesia 
chairs in the United States occupied by women speaks to the need for more role models to support opportunities for 
mentorship and sponsorship for women trainees and faculty.    

Gender equity is a global problem reflected in this article focused on women authorship in 3 neuroanesthesia/ 
neurocritical care journals affiliated with international societies.  The  data presented by Gupta et al is essential for 
understanding gender inequity in neuroanesthesia/neurocritical care. The increasing representation of women medical 
school matriculants and the increasing need for more anesthesiologists and intensivists focused on the care of the 
neurosurgical and neurological patient provides us an opportunity.  The downward trend of women medical school 
matriculants is concerning: from a 51:50 ratio women to men in medical school to 48% of women graduating to 46% of 
women in residency to 41% of women faculty.16 More mentorship is needed to support work-life balance at all levels as 
well as providing opportunities for research and flexibility in structuring career paths in academic medicine.  Programs 
like Women in Anesthesiology, from the ASA, provides a platform to engage women and their experiences in medicine 
together with networking opportunities.  The WINNER’s program  - Women in Neuroanesthesiology and Neuroscience 
Education and Research - of SNACC  provides opportunities to celebrate women in neuroanesthesia/neurocritical care 
while addressing barriers to academic  success. This year SNACC’s WINNERs section has instituted a coaching program 
for women members of SNACC to help these middle career faculty become more successful in pursing promotion and 
opportunities for leadership in academic neuroanesthesia and neurocritical care. The AAMC has instituted annual reports 
which provide metrics of women in medicine entering the pipeline for use as a benchmark and this summary adds to this 
needed information for continued assessment to gauge our progress in promoting equity and inclusion to support diversity 
in medicine.  

References

1. Roter DL, Hall JA. Physician gender and patient-centered communication: a critical review of empirical research. 
Annu Rev Public Health. 2004;25:497-519. doi: 10.1146/annurev.publhealth.25.101802.123134. PMID: 15015932.

2. Elliott AM, Alexander SC, Mescher CA, Mohan D, Barnato AE. Differences in Physicians’ Verbal and Nonverbal 
Communication With Black and White Patients at the End of Life. J Pain Symptom Manage. 2016 Jan;51(1):1-8. 
doi: 10.1016/j.jpainsymman.2015.07.008. Epub 2015 Aug 20. PMID: 26297851; PMCID: PMC4698224.

3. Cohen JJ, Gabriel BA, Terrell C. The case for diversity in the health care workforce. Health Aff (Millwood). 2002 
Sep-Oct;21(5):90-102. doi: 10.1377/hlthaff.21.5.90. PMID: 12224912.

4. https://catalyst.harvard.edu/pdf/diversity/CCR-annotated-bibliography-10-12-10ver2-FINAL.pdf Cultural Competence 
in Research, The Harvard clinical and translational science center, annotated bibliography, 2010:1-55

5. O’brien RL, Kosoko-Lasaki O, Cook CT, Kissell J, Williams PF, Self-assessment of cultural attitudes and 
competence of clinical investigators to enhance recruitment and participation of minority populations in research. 
Journal of National Medical Association, 98(5);674-682

6. Algio L, Theard MA., Diversity Initiative for SNACC. SNACC Newsletter, Fall Issue, 2017 



7. Theard MA. An Examination of History for Promoting Diversity in Neuroscience. Curr Anesthesiol Rep. 2021 Aug 
9:1-12. doi: 10.1007/s40140-021-00464-3. Epub ahead of print. PMID: 34393663; PMCID: PMC8349702.

8. GBD 2017 US Neurological Disorders Collaborators. Burden of Neurological Disorders Across the US From 1990-
2017: A Global Burden of Disease Study. JAMA Neurol. 2021;78(2):165–176. doi:10.1001/jamaneurol.2020.4152

9. Disparities in neurological care: time to act on inequities, editorial https://www.thelancet.com/pdfs/journals/laneur/
PIIS1474-4422(20)30211-8.pdf

10. Gupta N, Banerjee S, Choudhury KJ, Prabhakar H. Women Representation as First and Corresponding Authors in 
Neuroanesthesiology and Neurocritical Care Journals: A Retrospective Analysis. J Neurosurg Anesthesiol. 2021 Oct 
1;33(4):308-314. doi: 10.1097/ANA.0000000000000788. PMID: 34238912.

11. Miller J, Chuba E, Deiner S, DeMaria S Jr, Katz D. Trends in Authorship in Anesthesiology Journals. Anesth Analg. 
2019 Jul;129(1):306-310. doi: 10.1213/ANE.0000000000003949. PMID: 30418237.

12. Rochon PA, Davidoff F, Levinson W. Women in Academic Medicine Leadership: Has Anything Changed in 25 
Years? Acad Med. 2016 Aug;91(8):1053-6. doi: 10.1097/ACM.0000000000001281. PMID: 27306972.

13. Lorello GR, Parmar A, Flexman AM. Representation of women amongst speakers at the Canadian 
Anesthesiologists’ Society annual meeting: a retrospective analysis from 2007 to 2019. Can J Anaesth. 
2020;67:430–436. doi:10.1007/s12630-019-01524-3

14. Théard, Marie Angèle MD*; Flexman, Alana M. MD, FRCPC†; Smith, Martin MBBS, FRCA, FFICM‡ Diversity, 
Inclusion and Equity in the Journal of Neurosurgical Anesthesiology: A Look to the Future, Journal of Neurosurgical 
Anesthesiology: October 2020 - Volume 32 - Issue 4 - p 283-284 doi: 10.1097/ANA.0000000000000711

15. Levine RB, Lin F, Kern DE, Wright SM, Carrese J. Stories from early-career women physicians who have left 
academic medicine: a qualitative study at a single institution. Acad Med. 2011 Jun;86(6):752-8. doi: 10.1097/
ACM.0b013e318217e83b. PMID: 21512363.

16. http://eventcenter.commpartners.com/se/Meetings/Playback_new.aspx?meeting.id=331089

17. Theard MA, Flexman, A, Aglio L. Diversity and perspective of the Society for Neuroscience in Anesthesiology and 
critical care membership: A survey. JNA.2019;31(4):491-492


