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Abstract

The coronavirus pandemic revealed long-standing, unaddressed fissures in our systems, 

including dramatic gender inequities in science, technology, engineering, mathematics and 

medicine (STEMM) fields. Women have disproportionately carried the burden of child care and 

other caregiving responsibilities during the pandemic, and there are strong indications that the 

pandemic will likely exacerbate pre-existing disparities in the pipeline of women in STEMM and 

in leadership positions. Based on a literature review, our own experiences and the experiences 

of our colleagues, we review promising strategies that have been implemented by funding 

bodies, journals, professional societies, and colleges/universities as well as additional strategies 

that might be helpful for these entities to implement in order to move forward with policies in 

place that address gender inequities and rebuild our institutional systems better. At this 

moment in time, institutions should collect data on metrics such as recruitment, retention, 

tenure/promotion, funding, professional society membership, awards/honors, and scientific 

publishing. These data will be essential in determining the impact of policies on women in 

STEMM to ensure they are having the intended effect as well as what future actions might be 

necessary in an iterative process.

Abstract Word Count: 186
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As we had feared (1), the COVID-19 pandemic revealed long-standing, unaddressed fissures in 

our systems, including dramatic gender inequities in science, technology, engineering, 

mathematics and medicine (STEMM) fields. Research indicates that women in STEMM managed 

the majority of caregiving during the pandemic (2, 3), with women in STEMM being more likely 

to report considering leaving their institution, decreasing their hours to part-time, or turning 

down leadership opportunities in 2020-2021 compared to men (4). Concurrent with the drop in 

productivity and work hours (2, 3), there has been a precipitous drop in the submission of 

manuscripts by women (2, 3). Thus, the impact of the COVID-19 pandemic will likely exacerbate 

pre-existing disparities in the pipeline of women in STEMM, as well as women in leadership 

positions (5, 6). In addition, while caregiving for children and other family members often 

dominate the conversation about gender inequities and have been exacerbated during the 

pandemic, many gender disparities in STEMM fields are unrelated to caregiving, and instead 

reflect salary discrepancies (7), disproportionate service burdens (8), and disparate 

expectations of mentoring, nurturing, and mental health support from women in STEMM (9). 

These inequities may also have been exacerbated during the pandemic, especially for women in 

clinical fields directly impacted by the care of patients affected by SARS-CoV-2. 

As we contemplate life in the COVID-19 era over one year after social distancing 

measures were instituted, we believe that continuing the journey to dismantle gender 

inequities in STEMM will require intentional identification of promising strategies that have 

been implemented, as well as additional strategies that might be worth exploring. As we do so, 

it will be important to consider not making all gender-neutral policies, when we know that 

women in STEMM have been differentially impacted by the pandemic (2, 3). Additionally, 
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policies implemented in response to the pandemic must be evaluated to determine the impact 

on women in STEMM to ensure they are having the intended effect. This is especially true given 

existing data on the widening of gender disparities that have occurred in academia after the 

implementation of gender-neutral policies in the past, such as tenure clock extension policies 

(10).  

The goal of this paper is to review promising policies, programs, and procedures that 

have been recently implemented in STEMM, many in response to the COVID-19 pandemic with 

a critical eye towards potential effectiveness. We subsequently propose further strategies 

which have not yet been implemented. In both sections, we enumerate strategies by the 

institution that might consider them (i.e.,  funding bodies, journals, professional societies, or 

academic institutions/practices). The strategies we review were identified through a 

combination of literature review (including peer reviewed manuscripts;  websites of funding 

bodies, journals, professional societies, and universities/colleges; and blogs), informally 

soliciting ideas from national and international colleagues, and from the authors’ own 

viewpoints and experiences within science, medicine and academia.

Promising Programs That Have Been Recently Implemented

The following programs have been implemented at academic institutions across the United 

States and represent promising ideas that should be evaluated to determine whether they have 

the intended effect of reducing gender disparities in STEMM.  
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Funding Bodies

 Tracking the impact of gender on funding: The National Institutes of Health (NIH) quickly 

started tracking data on funding during the COVID-19 pandemic by gender (11). While these 

data have not indicated marked changes in grant submissions by gender due to the 

pandemic, it will be important to continue to follow the data on submissions as well as 

funding decisions, in order to determine whether there have been longer-term effects on 

women. Should long-term effects be detected, programs to address these effects should be 

implemented (e.g., prioritization of funding for women).

 Implementing early career caregiver supplemental funding to facilitate success with 

research grants: Just prior to the COVID-19 pandemic in January 2020, the NIH announced 

new administrative supplements for career development (12) or first-time research project 

grant awardees (13) to sustain research through additional research personnel or other 

costs during “critical life events” (e.g., childbirth, adoption, other caregiving). In addition, 

the NIH announced in March 2021 that graduate students and postdoctoral fellows funded 

on National Research Service Awards are able to request $2500 in additional funds per year 

to defray child care costs and thus more fully participate in their research (14). Given that 

awards of these types typically occur in the prime childbearing years, these supplemental 

funds may help prevent the loss of women from the STEMM pipeline, especially for women 

in medicine who were asked to expand their clinical duties in response to the pandemic at 

the expense of time for their research. Tracking the use of these supplemental funds will 

provide essential data on the impact on retention of women in STEMM. 
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Journals

 Prioritizing reviews of manuscripts by women: Since gender disparities in manuscript 

submissions during the COVID-19 pandemic are well-documented (2, 3), journals should 

consider how they can help to address these disparities. The International Journal of Urban 

and Regional Research, for example, has committed to prioritizing women and early-career 

researchers by putting their papers at the front of the review queue (15). Other journals 

should test policies to address gender disparities in publications. Journals should also 

examine trends in manuscript submission to determine when and if women’s submissions 

have recovered.

 Tracking the representation of authors and reviewers to improve diversity of 

perspectives: To begin to address existing disparities (16) as well as facilitate examining 

representation across genders among authors and reviewers, journals could collect 

demographic data to avoid relying on incomplete name-based inferences (17). The Lancet 

Group journals recently instituted this policy (18). Once these data are available, journal 

leadership should publicize the summary data, determine whether reviewers or editors are 

exhibiting gender bias in their evaluation of manuscripts, and provide corrective actions, as 

appropriate.

 Prioritizing women on editorial boards: The Lancet Group has also pledged to ensure that 

their editorial boards are at least 50% women, which will likely diversify not only the 

perspectives represented in the editorial boards but the literature published (18). Given the 

data indicate the lack of gender diversity on editorial boards across areas of STEMM (19, 

20), continued efforts such as these will be crucial. 
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Professional Societies

 Tracking and increasing gender diversity in membership and leadership: To facilitate 

appropriate representation (21, 22), professional societies should track and report gender 

composition of members and leadership, similar to the Obesity Society’s recent effort to 

conduct a diversity assessment of the membership in order to inform future efforts (23). 

Data such as these should then spur recruitment, mentorship, and retention efforts within 

professional societies.

 Establishing caregiver travel grants for annual meetings: Primary caregivers, who are more 

frequently women (24, 25), often face barriers to participate in professional development 

opportunities (26, 27), including attending annual meetings for their professional societies. 

Like the American Society of Nutrition (28), societies could establish and maintain grants for 

covering caregiving expenses during annual meeting attendance either on-site or at home, 

to see whether they facilitate professional development and networking opportunities. 

Additionally, it may be beneficial to expand caregiver travel grant programs to facilitate 

women’s participation in key professional development opportunities such as the National 

Institutes of Health’s Early Career Reviewer Program, a strategy recently instituted by the 

University of Chicago (29) and Brown University (30).

 Pledging to eliminate “manels”: Many organizations, including the National Institutes of 

Health (31) and conferences organized by Nature (32), have taken the pledge since 2019, to 

evaluate panels for gender diversity and if necessary, modify invitations before finalizing the 

speaker line-up. Organizations should be held accountable for these pledges and report 

how these pledges have changed the composition of panels over time.
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Colleges, Universities, and Medical Practices

 Provision of funding to remove obstacles to productivity: To facilitate the recovery from 

the productivity losses from the COVID-19 pandemic, it may be beneficial for 

colleges/universities and medical practices to develop small grants, like the program at 

Lehigh University (33), for removing obstacles to productivity (e.g., house cleaning, 

prepared meals, child or elder care), in order to allow those researchers who were most 

impacted to re-start their research programs.

 Provision of pandemic-related course releases for research recovery: It may also be helpful 

to implement reduced loads or no teaching responsibilities for a semester for early career 

faculty who have been most impacted by the pandemic due to caregiving or clinical 

responsibilities, similar to the program that Stanford University recently announced (34).

 Extending expiration dates on start-up funds: In particular for early career faculty, 

institutions should consider extending expiration dates on start-up funds, in a similar 

fashion to the recent announcement from Utah State University (35). A policy such as this 

may be particularly important for women since they tend to receive smaller amounts of 

start-up funding than men (36).

 Recognition of additional measures of professional success: As was recently implemented 

at Indiana University-Purdue University Indianapolis (37), institutions should add new 

measures of academic success to promotion and tenure metrics, including work dedicated 

to diversity, equity and inclusion efforts, scientific communication, mentorship, building 

community partnerships, and translating research into practice or policy. Since most 

individuals who work to advance diversity, equity, and inclusion are women or from other 
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traditionally underrepresented and marginalized groups in academia (38, 39), institutions 

should recognize and reward a sustained focus on this work, in similar manner as the 

current focus on success in publications and grant-funding. Similar measures of professional 

success could also be applied to clinical settings and be incorporated into metrics for 

leadership positions, compensation and promotion.  

 Testing the effectiveness of COVID-19 impact statements in tenure and promotion 

processes: Clear guidelines for reporting the impact of the COVID-19 pandemic for tenure 

and promotion committees are starting to be established, like at University of 

Massachusetts-Amherst (40). It may be helpful for institutions to require that all tenure and 

promotion candidates prepare a COVID-19 impact statement so that the degree of impact 

(or lack thereof) can be systematically assessed (41). Institutions should then study how 

these statements are interpreted by tenure and promotion committees, particularly in light 

of documented gender bias in the outcomes of other similar documents (42, 43). It will be 

particularly crucial to examine the impact of multiple tenure clock extensions (i.e., a 

combination of parental and pandemic-related extensions) for early career academic 

women, as this group is known to take the majority of the non-pandemic-related tenure 

clock extensions (e.g., extensions for parental leave) (44). Furthermore, since women are 

underrepresented at the full professor level (5, 45), the focus must not be solely on early 

career faculty and tenure decisions, but also on the promotion of mid-career women. 

Overall, all of these goals will require the development of institutional systems for tracking 

the tenure and promotion processes by gender and also for sharing these data with the 

institutional community.
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 Bolstering strategies for the recruitment of women to STEMM positions: Recent research 

indicates that many U.S. medical schools have no programs supporting gender equity in 

recruitment, retention, and promotion of medical faculty (46). To address this glaring 

omission, it may be beneficial for hiring committees within any institution or clinical 

practice to establish requirements for candidate pool composition, especially as there is 

some research indicating that there should be at least 2 women in a candidate pool (47, 

48)) to ensure diverse hires. This initiative would require institutions to track and report the 

demographic characteristics of candidate pools and could begin to address persistent 

disparities in women in leadership positions (49, 50). There is promising research that the 

use of implicit bias trainings (48, 51), including interactive theater workshops focused on 

demonstrating how biases emerge in the search process and developing strategies to 

overcome these biases (52), may be helpful. Finally, it may be necessary to incentivize 

gender equity initiatives in recruitment, retention, and promotion. For instance, the Athena 

SWAN initiative in the United Kingdom requires institutions to demonstrate a tangible 

commitment to gender equity principles to be eligible for government funding (53), and 

these institutions have been successful at instituting some policies that are not gender-

neutral (54).  

In the conclusion to this section, we do want note that, despite the innovation in these 

programs listed above, many are gender-neutral, and it is unclear whether they are going to 

have their intended effect of reducing gender disparities in STEMM (or potentially have harmful 

effects). Thus, it will be important to evaluate these programs, to identify which are effective in 
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closing long-standing gender gaps as well as which are helpful in addressing acute pandemic-

related issues, in order to inform broader implementation.

Strategies to Address Gender Disparities Which Have Not Been Broadly 

Implemented and Merit Evaluation

Funding bodies

 Broaden the use of strategies for eliminating bias in the funding review process: Given the 

demonstrated gender bias in the peer review system for funding (55, 56) and the impact of 

research funding on career longevity (57, 58), strategies must be tested for how best to 

mitigate these biases. One possibility would be to test the impact of blinding the reviewer in 

the first round of review to the investigator (including the investigators’ names and 

institution), similar to the new protocol for evaluating the NIH Director’s Transformative 

Research Award Applications (59).

 Establish funding for testing diversity, equity and inclusion strategies: As previously 

mentioned, most individuals who work to advance diversity, equity, and inclusion are 

women or from other traditionally marginalized groups (38, 39); however, there are limited 

funding opportunities focused on these topics. In addition to large national programs (e.g., 

ADVANCE (60)) focused on these important topics, there should be smaller local and 

national awards to support, evaluate and amplify the impact of this work, in order to inform 

policies at other institutions.
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Journals

 Eliminate unprofessional or biased reviewer comments on manuscripts: Unprofessional 

reviewer comments are more commonly experienced by women than men (61). Ideally, 

journals would establish policies to have the editor remove the inappropriate comments 

prior to passing the reviews along to the authors and provide guidance to the reviewer 

about what is appropriate to include in manuscript reviews (62). In addition, there should 

be a clear path for authors to provide feedback to the editor regarding inappropriate 

reviewer comments, that does not jeopardize the manuscript status.

 Increase awareness about gendered citation practices: Authors who are women are less 

likely to be cited (63), particularly when women are a small minority within the research 

field (64). This citation gap may be compounded by the greater degree of self-citation by 

men compared to women (65, 66). This lack of citation of women’s research is particularly 

consequential with regard to tenure and promotion, which often requires that the scholar 

establish a national/international reputation and citation metrics such as the h-index is one 

common way to evaluate this standing. Journals could test strategies for overcoming this 

disparity, such as using tools to provide authors and reviewers feedback on the gender 

balance of referenced materials and the number of self-citations in comparison to journal 

norms. This strategy could increase awareness about citation practices as well as limit 

reviewers’ power in suggesting their own articles within the peer review process (67).
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Professional Societies

 Track and increase diversity of professional society awards: Women are less likely to 

receive awards by professional societies, particularly research-related awards (68, 69), 

compared to men. Given the apparent relationship between the gender of the award 

committee chair and the awardee’s gender (69), professional societies should prioritize 

gender parity in the leadership of these committees and track the gender of the awardees 

to demonstrate progress.

Colleges, Universities, and Medical Practices

 Implement specific funding for pandemic research recovery: In order to help researchers 

who have been most impacted by the pandemic back on their feet after the pandemic, it 

may be helpful to establish funding opportunities specifically focused on making up for lost 

start-up funds that maintained students and staff during the pandemic or lower productivity 

due to caregiving or clinical responsibilities. 

 Eliminate gender bias in evaluations: Evaluations of faculty (70), medical students (71), and 

residents (72) are known to be biased against women. The validity of these evaluations may 

be particularly questionable for courses or clinical care that occurred during the pandemic 

(73). It is long overdue for institutions to address this bias, which negatively impacts the 

recruitment, retention and promotion of women in STEMM. Brief interventions designed to 

raise awareness of gender bias in evaluations have been proposed and should be further 

tested (74, 75).
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 Increase visiting speaker diversity: It will be necessary to track and reward progress toward 

closing the gender gap for visiting speakers, given the known gender disparity in invitations 

for prominent speaking opportunities (76, 77). The hosts of these speakers should also 

ensure parity in the honoraria and travel arrangements offered. This initiative would ideally 

also incentivize departments to invite women to be speakers and thus, become more aware 

of women both within and outside academia who may be appropriate for job openings (48). 

In listing these ideas, we acknowledge that we may have missed some strategies that 

have been implemented, and it is also possible that innovative strategies such as these have 

been implemented, but perhaps data have not been collected or broadly disseminated 

regarding the effectiveness of the strategy. 

Steps for Moving Forward

As we have detailed in this piece, there are many strategies for reducing gender bias in STEMM 

being explored by most key stakeholders within science, medicine and academia including 

funding bodies, journals, professional societies, academic institutions, and medical practices. 

Some strategies are aimed at gender disparities overall, and some are meant to address the 

exacerbation of such disparities secondary to the COVID-19 pandemic. However, there are still 

others we have suggested that have not yet been implemented, to our knowledge. Ultimately, 

what we call for, using our collective voices within academia, medicine and science, is data, 

then action, followed by more data and improved action. Institutions must learn where they 
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must intervene, then commit to funding and implementing policies and programs aimed at 

addressing disparities but importantly also commit to iteratively evaluating which policies are 

working and which ones are not (Figure 1). 

It is worth noting that strategies must be put in place to ensure other aspects of 

diversity in STEMM, including racial/ethnic diversity and intersectional identities. While a 

detailed review and discussion of strategies to address disparities beyond gender in STEMM is 

out of the scope for this paper, the intersection of gender with other traditionally marginalized 

identities clearly compounds inequities in STEMM.  Strategies for advancing women must not 

come at the expense of other diversity, equity, and inclusion initiatives. 

The careful reader will note that we did not include individual-level changes for women 

to make, to address disparities. In 2013, Sheryl Sandberg focused the conversation around 

women in the workforce with two simple words: “Lean in.” The Facebook Chief Operating 

Officer’s bestselling book (78) sent the message that women can tackle gender inequity by 

overcoming what she described as their “internal barriers”, such as lack of confidence or a 

hesitance to negotiate, that prevent women’s rise to the top. Encouraging women to “lean in” 

can sound empowering, but this message places too much of responsibility for achieving gender 

equity on women and even worse, this message implies that women created these problems. 

This distinction is essential since research has made it clear that women’s behaviors are not the 

root of gender inequities (79, 80), rather it is the systems, policies, and widespread biases that 

have created this situation. 

Thus, it is now time for all funding bodies, institutions of higher education, professional 

societies, journals, medical practices, etc. to ‘lean in.’ The fallout from the COVID-19 pandemic 
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has the potential to impact women in STEMM in 2020, 2021 and for many years to come. As 

such, all of us, in our various capacities (e.g., professional society members, administrators, 

editorial board members) must act now to collect the necessary data, assist women in STEMM 

in making up for any ground lost during the pandemic with innovative programs and policies 

such as the ones listed above, and thus, set up secure scaffolding for gender equity within 

STEMM in the years to come. 

Page 16 of 25

 ANNALSATS Articles in Press. Published November 30, 2021 as 10.1513/AnnalsATS.202107-875CME 
 Copyright © 2021 by the American Thoracic Society 



References

1. Cardel MI, Dean N, Montoya-Williams D. Preventing a Secondary Epidemic of Lost Early 
Career Scientists. Effects of COVID-19 Pandemic on Women with Children. Annals of the 
American Thoracic Society. 2020;17(11):1366-70.
2. Krukowski RA, Jagsi R, Cardel MI. Academic productivity differences by gender and child 
age in science, technology, engineering, mathematics, and medicine faculty during the COVID-
19 pandemic. Journal of Women's Health. 2021;30(3):341-7.
3. Myers KR, Tham WY, Yin Y, Cohodes N, Thursby JG, Thursby MC, et al. Unequal effects of 
the COVID-19 pandemic on scientists. Nature human behaviour. 2020;4(9):880-3.
4. Matulevicius SA, Kho KA, Reisch J, Yin H. Academic Medicine Faculty Perceptions of 
Work-Life Balance Before and Since the COVID-19 Pandemic. JAMA Network Open. 
2021;4(6):e2113539-e. doi: 10.1001/jamanetworkopen.2021.13539.
5. Carr PL, Raj A, Kaplan SE, Terrin N, Breeze JL, Freund KM. Gender differences in 
academic medicine: retention, rank, and leadership comparisons from the National Faculty 
Survey. Academic medicine: journal of the Association of American Medical Colleges. 
2018;93(11):1694.
6. Carnes M, Bland C. A challenge to academic health centers and the National Institutes of 
Health to prevent unintended gender bias in the selection of clinical and translational science 
award leaders. Academic Medicine. 2007;82(2):202-6.
7. Apaydin EA, Chen PG, Friedberg MW. Differences in physician income by gender in a 
multiregion survey. Journal of general internal medicine. 2018;33(9):1574-81.
8. Guarino CM, Borden VM. Faculty service loads and gender: Are women taking care of 
the academic family? Research in higher education. 2017;58(6):672-94.
9. Sprague J, Massoni K. Student evaluations and gendered expectations: What we can't 
count can hurt us. Sex Roles. 2005;53(11):779-93.
10. Antecol H, Bedard K, Stearns J. Equal but inequitable: Who benefits from gender-neutral 
tenure clock stopping policies? American Economic Review. 2018;108(9):2420-41.
11. Lauer M. Extramural Nexus [Internet]: National Institutes of Health’s Office of 
Extramural Research. July 28, 2020. Available from: 
https://nexus.od.nih.gov/all/2020/07/28/an-early-look-at-applications-submitted-during-the-
pandemic/.
12. National Institutes of Health. NOT-OD-20-054, Notice of Special Interest: Administrative 
Supplements to Promote Research Continuity and Retention of NIH Mentored Career 
Development (K) Award Recipients and Scholars  [June 17, 2021]. Available from: 
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-20-054.html.
13. National Institutes of Health. NOT-OD-20-055, Notice of Special Interest (NOSI): 
Administrative Supplement for Continuity of Biomedical and Behavioral Research Among First-
Time Recipients of NIH Research Project Grant Awards. Available from: 
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-20-055.html.
14. Announcement of Childcare Costs for Ruth L. Kirschstein National Research Service 
Award (NRSA) Individual Fellows [Internet]. https://grants.nih.gov/grants/guide/notice-
files/NOT-OD-21-074.html; 2021 [cited June 24, 2021]

Page 17 of 25

 ANNALSATS Articles in Press. Published November 30, 2021 as 10.1513/AnnalsATS.202107-875CME 
 Copyright © 2021 by the American Thoracic Society 

https://nexus.od.nih.gov/all/2020/07/28/an-early-look-at-applications-submitted-during-the-pandemic/
https://nexus.od.nih.gov/all/2020/07/28/an-early-look-at-applications-submitted-during-the-pandemic/
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-20-054.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-20-055.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-21-074.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-21-074.html


15. International Journal of Urban and Regional Research. Editorial Update May 14, 2020 
[April 30, 2021]. Available from: https://onlinelibrary.wiley.com/journal/14682427.
16. Murrar S, Johnson PA, Lee Y-G, Carnes M. Research Conducted in Women Was Deemed 
More Impactful but Less Publishable than the Same Research Conducted in Men. Journal of 
Women's Health. 2021.
17. Santamaría L, Mihaljević H. Comparison and benchmark of name-to-gender inference 
services. PeerJ Computer Science. 2018;4:e156.
18. Editors of the Lancet Group. The Lancet Group’s commitments to gender equity and 
diversity. Lancet. 2018;390:2423-24.
19. Hafeez DM, Waqas A, Majeed S, Naveed S, Afzal KI, Aftab Z, et al. Gender distribution in 
psychiatry journals' editorial boards worldwide. Comprehensive psychiatry. 2019;94:152119.
20. Pagel PS, Freed JK, Lien CA. Gender composition and trends of Journal of Cardiothoracic 
and Vascular Anesthesia Editorial Board Membership: A 33-year analysis, 1987-2019. Journal of 
cardiothoracic and vascular anesthesia. 2019;33(12):3229-34.
21. Silver JK, Ghalib R, Poorman JA, Al-Assi D, Parangi S, Bhargava H, et al. Analysis of gender 
equity in leadership of physician-focused medical specialty societies, 2008-2017. JAMA internal 
medicine. 2019;179(3):433-5.
22. Karol DL, Sheriff L, Jalal S, Ding J, Larson AR, Trister R, et al. Gender disparity in 
dermatologic society leadership: A global perspective. International Journal of Women's 
Dermatology. 2020.
23. The Obesity Society. Obesity Society eNews [Internet]. May 27, 2021. Available from: 
https://www.multibriefs.com/briefs/TOS/TOS052721.php.
24. Barnard S, Powell A, Bagilhole B, Dainty A. Researching UK women professionals in SET: 
A critical review of current approaches. International Journal of Gender, Science and 
Technology. 2010;2(3).
25. Mason MA, Goulden M. Marriage and baby blues: Redefining gender equity in the 
academy. The Annals of the American Academy of Political and Social Science. 2004;596(1):86-
103.
26. Knoll MA, Griffith KA, Jones RD, Jagsi R. Association of gender and parenthood with 
conference attendance among early career oncologists. JAMA oncology. 2019;5(10):1503-4.
27. Sheffield V, Marcelin JR, Cortés-Penfield N. Childcare Options, Accommodations, 
Responsible Resources, Inclusion of Parents in Decision-making, Network Creation, and Data-
driven Guidelines (CARING) at Infectious Disease Week (IDWeek): Parental Accommodations 
and Gender Equity. Clinical Infectious Diseases. 2020;72(12):2220-4. doi: 10.1093/cid/ciaa1357.
28. American Society of Nutrition. Family Support Grants  [cited June 17, 2021]. Available 
from: https://meeting.nutrition.org/awards_info/.
29. University of Chicago. Dependent Care Professional Travel Grant Program  [June 29, 
2021]. Available from: https://provost.uchicago.edu/procedures/dependent-care-professional-
travel-grant-program.
30. Brown University. Dependent Care Travel Fund. Available from: 
https://www.brown.edu/about/administration/dean-of-faculty/dependent-care-travel-fund.
31. Collins F. Time to End the Manel Tradition June 12, 2019. Available from: 
https://www.nih.gov/about-nih/who-we-are/nih-director/statements/time-end-manel-
tradition.

Page 18 of 25

 ANNALSATS Articles in Press. Published November 30, 2021 as 10.1513/AnnalsATS.202107-875CME 
 Copyright © 2021 by the American Thoracic Society 

https://onlinelibrary.wiley.com/journal/14682427
https://www.multibriefs.com/briefs/TOS/TOS052721.php
https://meeting.nutrition.org/awards_info/
https://provost.uchicago.edu/procedures/dependent-care-professional-travel-grant-program
https://provost.uchicago.edu/procedures/dependent-care-professional-travel-grant-program
https://www.brown.edu/about/administration/dean-of-faculty/dependent-care-travel-fund
https://www.nih.gov/about-nih/who-we-are/nih-director/statements/time-end-manel-tradition
https://www.nih.gov/about-nih/who-we-are/nih-director/statements/time-end-manel-tradition


32. Nature. Nature Conferences: no more ‘manels’. December 11, 2019;576:182. doi: 
https://doi.org/10.1038/d41586-019-03784-x.
33. Lehigh University Provost and Vice President for Academic Affairs. COVID-Related 
Faculty Caregiver Support June 2021 [June 17, 2021]. Available from: 
https://www.lehigh.edu/~inprv/faculty/covidsupport.html.
34. Stanford University. Faculty Handbook: COVID Post Pandemic Programs FAQ February 
11, 2021 [cited June 17, 2021]. Available from: https://facultyhandbook.stanford.edu/covid-
post-pandemic-programs-faq.
35. Office of Research USU. New Faculty Start-up Funding: COVID-19 Extension Request  
[June 16, 2021]. Available from: https://research.usu.edu/faculty-startup-funding/.
36. Sege R, Nykiel-Bub L, Selk S. Sex differences in institutional support for junior biomedical 
researchers. Jama. 2015;314(11):1175-7.
37. Indiana University. IUPUI approves new path to promotion and tenure for enhancing 
equity, inclusion and diversity May 10, 2021 [cited June 17, 2021]. Available from: 
https://news.iu.edu/stories/2021/05/iupui/releases/10-promotion-tenure-pathway-enhancing-
diversity-equity-inclusion.html.
38. Armijo PR, Silver JK, Larson AR, Asante P, Shillcutt S. Citizenship Tasks and Women 
Physicians: Additional Woman Tax in Academic Medicine? Journal of Women's Health. 2020.
39. Carr RM, Lane-Fall MB, South E, Brady D, Momplaisir F, Guerra CE, et al. Academic 
careers and the COVID-19 pandemic: Reversing the tide. Science Translational Medicine. 
2021;13(584).
40. University of Massachusetts Amherst AP. Documenting Pandemic Impacts: Best 
Practices. Available from: https://www.umass.edu/advance/documenting-pandemic-impacts-
best-practices.
41. Fulweiler RW, Davies SW, Biddle JF, Burgin AJ, Cooperdock EH, Hanley TC, et al. Rebuild 
the Academy: Supporting academic mothers during COVID-19 and beyond. PLoS biology. 
2021;19(3):e3001100.
42. Wenneras C, Wold A. Nepotism and sexism in peer-review: Routledge; 2010.
43. Knobloch-Westerwick S, Glynn CJ, Huge M. The Matilda effect in science 
communication: an experiment on gender bias in publication quality perceptions and 
collaboration interest. Science communication. 2013;35(5):603-25.
44. Pribbenow CM, Sheridan J, Winchell J, Benting D, Handelsman J, Carnes M. The tenure 
process and extending the tenure clock: The experience of faculty at one university. Higher 
Education Policy. 2010;23(1):17-38.
45. Jena AB, Khullar D, Ho O, Olenski AR, Blumenthal DM. Sex Differences in Academic Rank 
in US Medical Schools in 2014. JAMA. 2015;314(11):1149-58. doi: 10.1001/jama.2015.10680.
46. Carr PL, Gunn C, Raj A, Kaplan S, Freund KM. Recruitment, promotion, and retention of 
women in academic medicine: how institutions are addressing gender disparities. Women's 
Health Issues. 2017;27(3):374-81.
47. Johnson SK, Hekman DR, Chan ET. If There’s Only One Woman in Your Candidate Pool, 
There’s Statistically No Chance She’ll Be Hired. Harvard Business Review. 2016 April 26, 2016.
48. Bilimoria D, Buch KK. The search is on: Engendering faculty diversity through more 
effective search and recruitment. Change: The Magazine of Higher Learning. 2010;42(4):27-32.

Page 19 of 25

 ANNALSATS Articles in Press. Published November 30, 2021 as 10.1513/AnnalsATS.202107-875CME 
 Copyright © 2021 by the American Thoracic Society 

https://doi.org/10.1038/d41586-019-03784-x
https://www.lehigh.edu/~inprv/faculty/covidsupport.html
https://facultyhandbook.stanford.edu/covid-post-pandemic-programs-faq
https://facultyhandbook.stanford.edu/covid-post-pandemic-programs-faq
https://research.usu.edu/faculty-startup-funding/
https://news.iu.edu/stories/2021/05/iupui/releases/10-promotion-tenure-pathway-enhancing-diversity-equity-inclusion.html
https://news.iu.edu/stories/2021/05/iupui/releases/10-promotion-tenure-pathway-enhancing-diversity-equity-inclusion.html
https://www.umass.edu/advance/documenting-pandemic-impacts-best-practices
https://www.umass.edu/advance/documenting-pandemic-impacts-best-practices


49. Nielsen MW. Limits to meritocracy? Gender in academic recruitment and promotion 
processes. Science and Public Policy. 2016;43(3):386-99.
50. Berenbaum MR. Speaking of gender bias. National Acad Sciences; 2019.
51. Devine PG, Forscher PS, Cox WT, Kaatz A, Sheridan J, Carnes M. A gender bias habit-
breaking intervention led to increased hiring of female faculty in STEMM departments. Journal 
of Experimental Social Psychology. 2017;73:211-5.
52. Shea CM, Malone MFFT, Young JR, Graham KJ. Interactive theater: An effective tool to 
reduce gender bias in faculty searches. Equality, Diversity and Inclusion: An International 
Journal. 2019.
53. Xiao Y, Pinkney E, Au TKF, Yip PSF. Athena SWAN and gender diversity: A UK-based 
retrospective cohort study. BMJ open. 2020;10(2):e032915.
54. Kalpazidou Schmidt E, Ovseiko PV, Henderson LR, Kiparoglou V. Understanding the 
Athena SWAN award scheme for gender equality as a complex social intervention in a complex 
system: analysis of Silver award action plans in a comparative European perspective. Health 
Research Policy and Systems. 2020;18(1):19. doi: 10.1186/s12961-020-0527-x.
55. Van der Lee R, Ellemers N. Gender contributes to personal research funding success in 
The Netherlands. Proceedings of the National Academy of Sciences. 2015;112(40):12349-53.
56. Witteman HO, Hendricks M, Straus S, Tannenbaum C. Are gender gaps due to 
evaluations of the applicant or the science? A natural experiment at a national funding agency. 
The Lancet. 2019;393(10171):531-40.
57. Bol T, de Vaan M, van de Rijt A. The Matthew effect in science funding. Proceedings of 
the National Academy of Sciences. 2018;115(19):4887-90.
58. Hechtman LA, Moore NP, Schulkey CE, Miklos AC, Calcagno AM, Aragon R, et al. NIH 
funding longevity by gender. Proceedings of the National Academy of Sciences. 
2018;115(31):7943-8.
59. Lauer M. Extramural Nexus [Internet]. National Instittutes of Health, editor2020. 
Available from: https://nexus.od.nih.gov/all/2020/05/27/anonymizing-peer-review-for-the-nih-
directors-transformative-research-award-applications/.
60. National Science Foundation. ADVANCE: Organizational Change for Gender Equity in 
STEM Academic Professions  [June 24, 2021]. Available from: 
https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5383.
61. Silbiger NJ, Stubler AD. Unprofessional peer reviews disproportionately harm 
underrepresented groups in STEM. PeerJ. 2019;7:e8247.
62. Conroy G. Nature Index [Internet]August 30, 2019. Available from: 
https://www.natureindex.com/news-blog/linda-beaumont-research-journals-should-take-
action-against-toxic-peer-reviews.
63. Larivière V, Ni C, Gingras Y, Cronin B, Sugimoto CR. Bibliometrics: Global gender 
disparities in science. Nature News. 2013;504(7479):211.
64. Ferber MA, Brün M. The gender gap in citations: does it persist? Feminist Economics. 
2011;17(1):151-8.
65. Fowler J, Aksnes D. Does self-citation pay? Scientometrics. 2007;72(3):427-37.
66. King MM, Bergstrom CT, Correll SJ, Jacquet J, West JD. Men set their own cites high: 
Gender and self-citation across fields and over time. Socius. 2017;3:2378023117738903.

Page 20 of 25

 ANNALSATS Articles in Press. Published November 30, 2021 as 10.1513/AnnalsATS.202107-875CME 
 Copyright © 2021 by the American Thoracic Society 

https://nexus.od.nih.gov/all/2020/05/27/anonymizing-peer-review-for-the-nih-directors-transformative-research-award-applications/
https://nexus.od.nih.gov/all/2020/05/27/anonymizing-peer-review-for-the-nih-directors-transformative-research-award-applications/
https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5383
https://www.natureindex.com/news-blog/linda-beaumont-research-journals-should-take-action-against-toxic-peer-reviews
https://www.natureindex.com/news-blog/linda-beaumont-research-journals-should-take-action-against-toxic-peer-reviews


67. Wren JD, Valencia A, Kelso J. Reviewer-coerced citation: case report, update on journal 
policy and suggestions for future prevention. Bioinformatics. 2019;35(18):3217-8. doi: 
10.1093/bioinformatics/btz071.
68. Mainali S, Moheet AM, McCredie VA, Livesay S, Manners J, Rhoney DH, et al. The 
Neurocritical Care Society Gender Parity Analysis in Grants and Recognition Awards. 
Neurocritical Care. 2021:1-9.
69. Lincoln AE, Pincus S, Koster JB, Leboy PS. The Matilda Effect in science: Awards and 
prizes in the US, 1990s and 2000s. Social studies of science. 2012;42(2):307-20.
70. Murray D, Boothby C, Zhao H, Minik V, Bérubé N, Larivière V, et al. Exploring the 
personal and professional factors associated with student evaluations of tenure-track faculty. 
PloS one. 2020;15(6):e0233515.
71. Rojek AE, Khanna R, Yim JW, Gardner R, Lisker S, Hauer KE, et al. Differences in narrative 
language in evaluations of medical students by gender and under-represented minority status. 
Journal of general internal medicine. 2019;34(5):684-91.
72. Turrentine FE, Dreisbach CN, St Ivany AR, Hanks JB, Schroen AT. Influence of gender on 
surgical residency applicants' recommendation letters. Journal of the American College of 
Surgeons. 2019;228(4):356-65. e3.
73. Garris CP, Fleck B. Student evaluations of transitioned-online courses during the COVID-
19 pandemic. Scholarship of Teaching and Learning in Psychology. 2020.
74. Peterson DA, Biederman LA, Andersen D, Ditonto TM, Roe K. Mitigating gender bias in 
student evaluations of teaching. PloS one. 2019;14(5):e0216241.
75. Rivera LA, Tilcsik A. Scaling down inequality: Rating scales, gender bias, and the 
architecture of evaluation. American Sociological Review. 2019;84(2):248-74.
76. Ruzycki SM, Fletcher S, Earp M, Bharwani A, Lithgow KC. Trends in the Proportion of 
Female Speakers at Medical Conferences in the United States and in Canada, 2007 to 2017. 
JAMA Network Open. 2019;2(4):e192103-e. doi: 10.1001/jamanetworkopen.2019.2103.
77. Boiko JR, Anderson AJM, Gordon RA. Representation of Women Among Academic Grand 
Rounds Speakers. JAMA Internal Medicine. 2017;177(5):722-4. doi: 
10.1001/jamainternmed.2016.9646.
78. Sandberg S. Lean in: Women, work, and the will to lead: Random House; 2013.
79. Amanatullah ET, Tinsley CH. Punishing female negotiators for asserting too much… or 
not enough: Exploring why advocacy moderates backlash against assertive female negotiators. 
Organizational Behavior and Human Decision Processes. 2013;120(1):110-22.
80. O'Loughlin V. I say assertive, you say bossy; I say leader, you say bi***: Gender bias in 
academia. The FASEB Journal. 2015;29:9.4.

Page 21 of 25

 ANNALSATS Articles in Press. Published November 30, 2021 as 10.1513/AnnalsATS.202107-875CME 
 Copyright © 2021 by the American Thoracic Society 



Table 1. Summary of Strategies Reviewed and Additional Strategies to Consider
Promising programs that have been recently 
implemented

Strategies to address gender 
disparities which have not been 
broadly implemented and merit 
evaluation

Funding 
Bodies

 Tracking the impact of gender on funding 
(National Institutes of Health) (11)

 Implementation of early career caregiver 
supplemental funding to facilitate success 
with research grants (National Institutes 
of Health) (12) (13) (14)

 Broaden the use of strategies 
for eliminating bias in the 
funding review process

 Establish funding for testing 
diversity, equity and inclusion 
strategies

Journals  Prioritizing reviews of manuscripts by 
women (International Journal of Urban 
and Regional Research) (15)

 Tracking the representation of authors 
and reviewers to improve diversity of 
perspectives (Lancet Group) (18)

 Prioritizing women on editorial boards 
(Lancet Group)  (18)

 Eliminate unprofessional or 
biased reviewer comments on 
manuscripts

 Increase awareness about 
gendered citation practices

Professional 
Societies

 Tracking and increasing gender diversity 
in membership and leadership (The 
Obesity Society) (23)

 Establishing caregiver travel grants for 
annual meetings (American Society of 
Nutrition) (28)

 Pledging to eliminate “manels” (National 
Institutes of Health, Nature) (31) (32)

 Facilitate attendance at 
annual meetings

 Track and increase diversity of 
professional society awards

Colleges, 
Universities, 
and Medical 
Practices

 Provision of funding to remove obstacles 
to productivity (Lehigh University) (33)

 Provision of pandemic-related course 
releases for research recovery (Stanford 
University) (34)

 Extending expiration dates on start-up 
funds (Utah State University) (35)

 Recognition of additional measures of 
professional success (Indiana University-
Purdue University Indianapolis) (37)

 Testing the effectiveness of COVID-19 
impact statements in tenure and 
promotion processes (University of 
Massachusetts-Amherst) (40)

 Implement specific funding for 
pandemic research recovery

 Eliminate gender bias in 
evaluations

 Increase visiting speaker 
diversity

Page 22 of 25

 ANNALSATS Articles in Press. Published November 30, 2021 as 10.1513/AnnalsATS.202107-875CME 
 Copyright © 2021 by the American Thoracic Society 



 Bolstering strategies for the recruitment 
of women to STEMM positions (Athena 
SWAN Initiative) (53)
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Figure Legend:

Figure 1: Fundamental Principles in Addressing Gender Disparities in Science, Technology, 

Engineering, Math, and Medicine
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Figure 1:
Fundamental
Principles in
Addressing

Gender
Disparities in

Science,
Technology,
Engineering,

Math, and
Medicine

Document success metrics by
gender, particularly when new
policies are implemented and

revise policies when they are not
having the intended effects

Recognize that
policies and

programs need
to prioritize
women (i.e.,
may not be

gender neutral)

Dedicate funds
for research and

programs to
facilitate better

inclusion of
women in
STEMM

Actively prioritize
the inclusion of

women in
influential roles
and committees
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