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RESEARCH ARTICLE

The Intersection of Gender, Caregiving, and Research
Productivity During the COVID-19 Pandemic: A Multi-
Method Study

Elizabeth A. Moschella-Smith'*, and Sharyn J. Potter?

IPrevention Innovations Research Center, University of New Hampshire, USA

Abstract

a ‘ @ The COVID-19 pandemic differentially impacted the productivity of women researchers
with children compared to men, with and without children. The purpose of the present
study was to examine the relationship between gender, caregiving responsibilities, and
research productivity before and during the pandemic. We quantitatively and
qualitatively analyzed survey (n=227) and follow-up interview data (n=44) collected from

EOpen Access faculty and staff at a Carnegie Classification Research 1 public university. Findings
Gitation: Moschella-Smith, EA. suggest that women researchers with children faced increased caregiving demands and
Potter, SJ., diminished research productivity during the pandemic, compared to men with children

The Intersection of Gender, and researchers without children. As illustrated by the qualitative data, both women and
Caregiving, and Research

Productivity During the COVID-19 ) ] ) ) ) ) o
Pandemic: A Multi-Method Study. with children were more likely to cite the impact that increased caregiving demands had

men researchers with children noted challenges related to caregiving. However, women

Gender and Women'’s Studies, 2024;  on their productivity and career trajectory. Our results highlight the need for institutional
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author and source are credited. of scientific work. Academic researchers faced job loss, reduced pay, and an increase in work
_ demands while transitioning to remote work (National Academies of Sciences, Engineering, &
Corresponding author: Medicine, 2021). The COVID-19 pandemic negatively affected the research productivity and

Elizabeth A. Moschella-Smith, . . . . . . .
Prevention Innovations Research work-life balance of women in academia, particularly women with children living at home,

Center, University of New Hampshire, compared to men (Ciciolla & Luthar, 2019; Craig & Churchill, 2021; Feng & Savani, 2020;
Esrﬁail- Elizabeth.moschella@unh.edu Hjalmsdottir & Bjarnadéttir, 2021; Kerr et al., 2021; Malisch et al., 2020). Our paper presents
' ' " guantitative and qualitative data gathered from a sample of faculty and staff at a Carnegie
Classification Research 1 (R1) public university to examine how the COVID-19 pandemic
impacted research productivity and caregiving responsibilities of women and men researchers in
academia across three time periods (i.e., the year before and the first two years of the

pandemic).

Literature Review

Gender & Research Productivity

Gender inequities in the workplace and at home are well-documented (Allen et al., 2021;
Bianchi et al., 2000; Braun et al., 2008; Burstin & Arora, 2021; Casad et al., 2021; Cohen et al.,
2019; Murphy et al., 2022; Oliker, 2011; Stamarski & Son Hin, 2015; Tricco et al., 2020). In the
U.S. labor force, with few exceptions, women earn less (Bishu &Alkadry, 2017; Blau & Kahn,
2020) and bear greater caregiving responsibilities than men (Braun et al., 2008; Del Boca et al.,
2020; Oliker, 2011). In academia, women with children report lower research productivity than
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men with and without children (Astegiano et al., 2019; Burstin & Arora, 2021; Mayer et al.,
2017). Further, women in academia often engage in higher levels of professional service,
including mentoring colleagues and advising students, compared to their male colleagues
(Bird et al., 2004; Guarino & Borden, 2017; Hirshfield & Joseph, 2012; Pyke, 2011, 2014).
Women also have higher peer-review invitation acceptance rates than men in academia,
indicating women take on greater service responsibility (Squazzoni et al., 2021). Service
work is time-consuming and can negatively impact women’s research productivity (Bird et al.,
2004). Although service work is integral to academic operations, it is not always considered
crucial for advancement and promotion (Cardel et al., 2020; Bird et al., 2004; Misra et al.,
2021).

At institutions of higher education, the COVID-19 pandemic exacerbated the differences in
men and women’s research productivity (Anderson et al., 2020; Feng & Savani, 2020;
Kitchener, 2020). For example, a recent meta-analysis of 55 studies published between 2020
and 2022 documents the large gender disparity in research productivity resulting from the
pandemic (Lee et al., 2023). In another study, Ribarovska and colleagues (2021) reported a
significant reduction in the number of women authors, relative to men, on peer-reviewed
articles published between 2019 and 2020. Cui and colleagues (2021) also found that the
number of preprints of women in academia dropped 13.2% relative to men during the 10
weeks after the lockdown in the U.S. began. Further, research documents gender disparities
in service work among academics during the pandemic. Specifically, women reported higher
rates of professional service (e.g., committee work, student support and mentoring,
manuscript peer review) than men in the initial stages of the pandemic (D6nmez, 2022;
Woitowich et al., 2021). However, much of this research focuses on the first few months after
physical facilities closed, as opposed to the continued impacts once universities resumed
normal operations. The current study expands upon this literature by examining the
continued challenges faced by researchers in the aftermath of the pandemic.

Gender & Caregiving

In general, women bear a greater responsibility for childcare and household labor than men
(Bianchi et al., 2000; Braun et al., 2008; Del Boca et al., 2020; Oliker, 2011). For instance,
studies show that women spend more time caring for children, specifically school-aged
children, compared to men (Gerstel & Gallagher, 2001; Revenson et al., 2016). Another
study by Ciciolla and Luthar (2019) found that married women with children were primarily
responsible for child adjustment, such as being vigilant about children’s emotional needs and
engaging with their children’s teachers. Women also spend significantly more time on
housework than men, and compared to men with children, women with children report sole
responsibility for household activities and routines (e.g., arranging schedules, maintaining
order; Ciciolla & Luthar, 2019; Del Boca et al., 2020).

The COVID-19 pandemic exacerbated the gender gap in caregiving and household
responsibilities between men and women (Dunatchik et al., 2021; Frank et al., 2021;
Johnston et al., 2020; Power, 2020; Yildirim & Eslen-Ziya, 2021). The mandatory school and
daycare closures, followed by intermittent and sporadic closures due to COVID-19 exposure,
resulted in an increased need for childcare and remote schooling. Research shows that
women disproportionately shouldered this responsibility (Craig & Churchill, 2021; Delaney et
al., 2021; Feng & Savani, 2020; Hjalmsdéttir & Bjarnadottir, 2021). For instance, Del Boca
and colleagues (2021) documented that women spent significantly more time providing
childcare and remote schooling than men, even when both partners were working remotely.
Additionally, even when partners held the same job during the pandemic, there was still a
greater disparity between men and women in household responsibilities and childcare needs
(Frank et al., 2021).

The unequal distribution of caregiving during COVID-19 had repercussions for women'’s
workplace productivity (Collins et al., 2021; Cui et al., 2021; Dang & Nguyen 2021; Dias et
al., 2020). For example, women with children were more likely to reduce their work hours or
leave the workforce altogether compared to men (Collines et al., 2021; Landivar et al., 2020).
Indeed, one study by Collins and colleagues (2021) found that women with young children
reduced their work hours four to five times more than men. Of the women who remained in
the workforce, some research suggests that productivity rebounded quickly once universities
resumed normal operations (Lee et al., 2023). However, there is limited research on the
continued impacts of the pandemic, particularly among caregivers. Therefore, the present
study adds to this research by quantitatively and qualitatively examining the relationship
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between gender, caregiving responsibilities, and research productivity across three time
periods (i.e., the year before and the first two years of the pandemic).

Conceptual Framework

Women in academia face a series of challenges that often impede their research careers,
which may explain why there are fewer women tenured professors than men in academia
(Colby & Fowler, 2020). These challenges were exacerbated by the pandemic and have
long-term impacts on women career trajectories (Collins et al., 2021; Cui et al., 2021; Dang &
Nguyen 2021; Dias et al., 2020; Ribarovska et al., 2021). Researchers have referred to the
process of recruiting and retaining research faculty, particularly women, as a “pipeline” (Alper
1993; Cimpian et al., 2020; Metcalf, 2010). This process often begins in high school or
college and continues through graduate school into their careers. However, there are many
timepoints along this “pipeline” where students and faculty leave the field or “leak-out”
despite their interest and qualifications (Berryman, 1983; Gregor et al., 2023; Skrentny &
Lewis, 2022).

Research has documented a series of internal, such as lack of motivation, and external
factors, such as gender harassment and lack of departmental support, that result in this leaky
pipeline (Acker, 1990; Gregor et al., 2023; Kabat-Farr & Cortina 2014; Raabe et al., 2019).
Among faculty who have left their research careers, or “leaked-out” of the pipeline, women
report more dissatisfaction with their work compared to men (Ferri et al., 2016). Specifically,
women felt they were not able to put the skills they acquired during their graduate and
postdoctoral training, into practice. Women also cited professional service demands as a
reason for leaving the field more than men (Ferri et al., 2016). This is particularly important
as women report higher levels of professional service compared to men (Bird et al., 2004;
Guarino & Borden, 2017; Hirshfield & Joseph, 2012).

In addition, women reported leaving their research careers due to lack of cooperation in
their research teams (Ferri et al., 2016). This may be reflective of gender bias and
harassment (e.g., exclusion, undermining competence) that is common in academia (Chawla
et al., 2019; Else, 2018; Fairchild et al., 2018). Further, both men and women cited the
inability to balance their work- (e.g., publishing, teaching) and home-life responsibilities (e.g.,
caregiving) as reasons for leaving the field (Ferri et al., 2016). In particular, women faculty
noted that long and irregular work hours left little time for home-life activities. However,
among faculty who stayed in their position, women more frequently reported postponing
having a family due to the work-life imbalance compared to men (Ferri et al., 2016).

The Current Study

The present study aimed to examine the impact of the COVID-19 pandemic on research
productivity (i.e., peer-review publications, grant proposal submissions, and conference
presentations) for women and men, with and without children living at home, using
guantitative and qualitative data. Our hypotheses included:

Hypothesis 1: Women will report fewer research productivity outcomes than men,
before and during the COVID-19 pandemic.

Hypothesis 2: Caregivers will report fewer research productivity outcomes than non-
caregivers, before and during the COVID-19 pandemic.

Hypothesis 3: Women with children living at home will report fewer research
productivity outcomes than men with children living at home, women and men
without children living at home, and women and men with no children, before and
during the COVID-19 pandemic.

Method

Procedures

During the fall 2021 semester, all faculty and staff at a Carnegie Classification R1
University who engage in research activities (N=844) were invited to participate in a research
study about the impacts of the COVID-19 pandemic. The University’s Office of the Senior
Vice Provost for Research invited faculty and staff via email, which included the link to a
confidential survey on changes in research productivity outcomes, work-related challenges
resulting from the COVID-19 pandemic, and supports desired from the university. Upon
completion, participants were invited to volunteer for a 15-20 minute semi-structured
interview to further describe the impact of the pandemic on their work experiences and
career trajectory. Participants self-selected into the study (i.e., survey and interview) and
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gave their informed consent prior to participation in the research. The study was conducted in
accordance with the research team’s Institutional Review Board for the Protection of Human
Subjects in Research (IRB-FY2021-90).

Participants

Two hundred and twenty-seven faculty and staff (26.9%) completed the survey and 44 of
the survey respondents (19.4%) participated in the follow-up interview. Participant
demographics are presented in Table 1. Compared to non-respondents (i.e., faculty and staff
who were invited but did not participate), our sample included a higher percentage of women
(62.1% compared to 52.0% of non-respondents). Our sample was comparable in terms of
university position (52.0% tenure-track faculty for both samples, 24.7% non-tenure track
faculty compared to 31.0% of non-respondents, 14.8% research staff compared to 12.0% of
non-respondents, and 8.5% postdoctoral researchers compared to 5.0% of non-
respondents).

Table 1. Demographic information by gender (N=227)

Women Men Total
(n=141) (n=85) (n=227)
Characteristic N (%) N (%) N (%)
Children
Children Living at Home 78 (55.7) 38 (44.7) 116 (51.5)
Children Not Living at Home 23 (16.4) 20 (23.5) 43 (19.2)
No Children 39 (27.9) 27 (31.8) 66 (29.3)
Marital Status
Single 11 (8.6) 8 (10) 19 (9.2)
In a Relationship 10 (7.8) 4 (5.0) 14 (6.7)
Married 104 (81.3) 66 (82.5) 170 (81.7)
Divorced/Separated 3(2.3) 2(2.5) 5(2.4)
Sexual Orientation
Heterosexual 120 (85.1) 75 (88.2) 195 (86.3)
Non-heterosexual 21 (14.9) 10 (11.8) 31 (13.7)
Age
18-34 24 (17.0) 13 (15.1) 37 (16.3)
35-44 52 (36.9) 19 (22.1) 71 (31.3)
45-54 34 (24.1) 15 (17.4) 49 (21.6)
55-64 27 (19.1) 26 (30.2) 53 (23.3)
65+ 4 (2.8) 13 (15.1) 17 (7.5)
Race
White 125 (89.9) 71 (84.5) 196 (87.9)
Non-White 14 (10.1) 13 (15.5) 27 (12.1)
University Position
Tenure-track Faculty 67 (47.9) 49 (59.0) 116 (52)
Non-tenure Track Faculty 38 (27.1) 17 (20.5) 55 (24.7)
Research Staff 26 (18.6) 7 (8.5) 33 (14.8)
Postdoctoral Researchers 9 (6.4) 10 (12.0) 19 (8.5)

Measures

Participants were asked to report research productivity outcomes (i.e., number of peer-
reviewed publications submitted as the first author or coauthor, number of grant proposals
submitted or resubmitted, and number of conferences attended in person or virtually) and the
percentage of time allocated to childcare (average percent per week) during three periods of
time: the year before the pandemic (i.e., March 2019-February 2020), the first year of the
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pandemic (i.e., March 2020-February 2021), and the first eight months of the second year of
the pandemic (i.e., March 2021-October 2021). Interview questions are presented below:

1. Please tell me about the biggest challenges you've faced regarding the COVID-19
pandemic.

2. Please describe the challenges of boundary management between work and home life
due to COVID-19.

3. Are there dynamics in your department/program (before or during COVID-19) that
pose a barrier to success?

4. What support could be provided from the university and/or your department/program?
Data Analysis Plan

Using SPSS, separate independent t-tests were performed to examine differences in key
variables by gender and caregiving status at each time point. We also conducted separate
repeated measures analyses of variance (ANOVAs) by gender and caregiving status to
examine changes across the three time periods. There was not enough statistical power to
conduct subsequent analyses by both gender and caregiving status (e.g., women with
children compared to men without children), therefore, we present trends in participant
research outcomes by gender and caregiving responsibilities. Chi-square tests of association
were also performed to examine primary caregiving responsibilities at each time point.

We used Atlas.ti to organize and analyze qualitative data (Charmaz, 2005). Two members
of the research team engaged in an iterative coding process, beginning with open-coding,
and engaging in frequent discussions to identify emergent themes, and to create and refine
codes. When a consensus was reached about a final coding scheme, researchers coded
15% of the transcripts to test inter-coder reliability, resulting in 94% agreement. The
remaining transcripts were recoded according to the final codebook. Dichotomous variables
were created for each code (1=coded, 0=not coded). We then compiled frequency counts to
explore trends in qualitative data by gender, caregiving responsibilities, and research
productivity. Qualitative quotes from participants are presented below to support the
guantitative findings.

Results

Below, we present the quantitative and qualitative results, including participant quotes. The
gualitative data provides insight into the nuances of the challenges reported by participants,
particularly women and caregivers. The results are categorized into three sections: (1)
Gender and productivity outcomes; (2) caregiving status and productivity outcomes; and (3)
gender, caregiving status, and productivity outcomes.

Gender and Productivity Outcomes

Independent t-tests were calculated at each period (i.e., the year before and the first two
years of the pandemic) to compare changes in research productivity outcomes by gender
(see Table 2). Men reported having significantly more peer-reviewed publications than
women in the year prior to the pandemic, t(144)=-1.94, p<.05, and year one of the pandemic,
t(145)=-2.06, p<.10. There were no significant differences in grant proposal submissions or
conference attendance during the year prior to the pandemic and the first two years of the
pandemic. However, repeated measures ANOVASs revealed significant decreases over time
for all research productivity outcomes. Both women and men reported decreases in their
peer-reviewed publications, F(2, 162)=5.08, p<.05 and F(2, 122)=11.15, p<.001, grant
proposal submissions, F(2, 158)=5.43, p<.05 and F(2, 110)=5.70, p<.05, and conference
attendance, F(2, 166)=23.40, p<.001 and F(2, 120)=15.37, p<.001, respectively.

Qualitative data indicated that COVID-19 has exacerbated gender inequity in the
workplace. Compared to men (n=4, 6.7%), women researchers (n=16, 17.2%) were more
likely to cite gender inequities in their qualitative responses. For instance, one participant
stated that “women were more impacted by COVID-19 than men... the gap between men
and women faculty is going to get worse,” adding, “we don’t want to lose sight of this in a few
years when there are more men being promoted than women” (full professor, woman with
children). Another participant called attention to the impact of the pandemic on women,
speculating that “there’s going to be a lot fewer women professors” (research faculty, woman
with children). One woman explained that “due to the productivity costs of the pandemic, |
was not prepared to go up [for tenure] and will wait at least another year” (assistant
professor, woman with children). Another participant explained the financial impact of
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extending her tenure clock, stating that waiting “another year limits my ability for promotion
and therefore the amount of increase in salary that comes along with promotion” (assistant
professor, woman with children).

Caregiving Status and Productivity Outcomes

Half of the university faculty and staff participants had children aged 18 and under living at
home (n=116, 51.6%). As shown in Table 2, independent t-tests revealed no significant
differences in research productivity outcomes between caregivers and non-caregivers at
each period (i.e., the year before and the first two years of the pandemic).

Table 2. Productivity outcomes by gender and caregiving status (N=178)

Women Men
(n=108) (n=70) t
M (SD) M (SD)
Peer-reviewed Publications
Pre-pandemic 2.5(2.9) 3.5(3.3) -1.94*
Year 1 1.8 (2.4) 2.7 (2.9) -2.06t
Year 2 1.8 (2.7) 2.0(2.5) -0.65
F 5.08* 11.15%**
Grant Proposals Submitted
Pre-pandemic 1.7 (2.8) 1.5(1.9) 0.24
Year 1 1.3 (1.9) 1.4 (1.8) 0.87
Year 2 1.0 (1.5) 0.9 (1.4) 0.74
F 5.43* 5.70*
Conferences Attended
Pre-pandemic 2.3(2.1) 2.2 (1.5) 0.48
Year 1 1.4 (1.6) 1.6 (1.6) -0.51
Year 2 1.0 (1.3) 1.1 (1.3) -0.35
F 23.40%** 15.37***
Caregivers Non-caregivers
(n=116) (n=109) ¢
M (SD) M (SD)
Peer-reviewed Publications
Pre-pandemic 1.7 (1.6) 1.3(1.7) 1.04
Year 1 1.2 (1.4) 1.2 (1.5) -0.06
Year 2 1.1 (1.4) 1.2 (1.7) -0.30
F 9.19%** 2.08
Grant Proposals Submitted
Pre-pandemic 1.7 (2.4) 1.5 (2.2) 0.45
Year 1 1.4 (1.9) 1.7 (2.1) -0.50
Year 2 1.00 (1.5) 1.2 (1.7) -0.66
F 8.57%+* 2.61t
Conferences Attended
Pre-pandemic 2.4 (1.9) 25(2.1) -0.17
Year 1 1.4 (1.7) 1.7 (1.4) -0.78
Year 2 1.0 (1.3) 1.5(1.3) -2.00
F 28.85%** 11.83%*=
p<.10t, p<.05*, p<.01**, p<.001***
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However, among caregivers, repeated measures ANOVAs revealed significant decreases in
their peer-reviewed publications, F(2, 150)=9.19, p<.001, grant proposal submissions, F(2,
144)=8.57, p<.001, and conference attendance, F(2, 152)=28.85, p<.001, over time. Non-
caregivers only reported significant decreases in the number of conferences attended, F(2,
140)=11.83, p<.001.

One of the most significant challenges expressed by caregivers was work-life imbalance,
resulting from the abrupt transition to remote work while needing to provide care for children
at home. For researchers with caregiving responsibilities, this transition came with the added
demands to care for children, including constant interruptions during work hours (e.g.,
daycare or school closure due to COVID-19 exposure), remote learning, and other
unanticipated challenges (e.g., transportation for children). Compared to men researchers
with children (n=17, 65.4%), women researchers with children (n=42, 75.0%) were more
likely to report work-life imbalance in their qualitative responses. As one women researcher
explained, “children are present all the time, for an extended period of time, and trying to find
a few hours to work was extremely difficult” (assistant professor, woman with children).
Another participant stated that “during the initial shutdown period, | experienced heightened
distractions while working from home, as | have a toddler son. These distractions decreased
my overall work productivity” (assistant professor, man with children). Another man
expressed:

Our research community had no understanding what it was like to try and work at
home with our kids doing school from home. It was insane and distracting. | had to
come to the office or stay up late while they slept to get any real work done (full
professor, man with children).

Another frequently cited challenge was the lack of childcare and support needed to care for
children while working remotely. Women researchers with children were more likely to report
caregiving challenges (n=44, 78.6%) and the lack of childcare support (n=15, 26.8%) as
obstacles in their qualitative responses, compared to men researchers with children (n=16,
61.5% and n=1, 3.8%, respectively). For example, one participant stated that “the primary
effect of the pandemic was a reduction in the amount of time | was able to devote to
research. | had to assist my spouse in providing care for my 3 young children. This greatly
reduced my productive research time” (assistant professor, man with children). Another
participant explained that COVID-19 has had “a huge impact relative to my children...| have
two middle school children with severe anxiety and other health issues” (full professor, man
with children). Additionally, one participant stated:

| lost access to childcare and so took over childcare and remote learning and still
tried to do my job. | pivoted to hybrid teaching and created more than 100 video
lectures. | lost my support system, including my spouse's support, to COVID-19-
related barriers. | carry the emotional burden of caring for my colleagues and
students in the classroom and the lab. | lost all time for creative research
endeavors for more than a year. The lab was on life support. | didn't have access
to childcare. | couldn't participate in my professional life outside of the bare
minimum (assistant professor, woman with children).

Another participant explained:

The biggest impact of COVID-19 has been the complete lack of childcare for my
infant. 1 have been juggling my full-time position with being a full-time career for
the baby while we wait for a spot for her at a daycare. At 10 months old, she has
just started at a daycare for only 3 days a week, so | am still working while minding
the baby for two days in the week. This has obviously prevented me from getting
into the lab to perform research and | have barely any time to write up papers, or
grants (assistant professor, woman with children).

Coordinating and supporting children’s remote learning needs was also described as an
additional barrier to focusing on work and research. For instance, one participant stated,

These past 18-24 COVID-19 months have been the hardest of my career.
Juggling work, teaching, remote learning for an elementary school child, plus the
mental toll of being a human in the middle of a tragic global pandemic is insane
(assistant professor, woman with children).

Another stated, “childcare and remote learning demands didn't help anything from a career
and professional perspective” (full professor, man with children). Additionally, one participant
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stated that “working from home included many more distractions, primarily childcare [and]
children's education” (associate professor, man with children).

Gender, Caregiving Status, and Productivity Outcomes

As shown in Table 3, women were more likely to serve as the primary caregiver the year
before the pandemic, x*(1)=17.76, p<.001, ®=.48, year one, x*(1)=15.93, p<.001, ®=.45,
and year two of the pandemic, x?(1)=7.68, p<.05, ®=.31. Repeated measures ANOVAs
provide further insight into the time spent on childcare and research activities among
caregivers. Both women and men with children reported significant changes in time spent on
caregiving, F(2, 86)=10.01, p<.001 and F(2, 44)=5.53, p<.05, and research, F(2, 86)=11.51,
p<.001 and F(2, 48)=5.31, p<.05, respectively. However, in the second year of the pandemic,
men with children indicated spending a similar amount of time on childcare and a greater
amount of time on research activities than pre-pandemic. Although there were some
improvements among women with children, they reported spending significantly more time
on childcare in year two than the year before the pandemic.

Table 3. Primary caregiver status and time spent on childcare by gender (N=82)

Women with Children Men with Children
(n=56) (n=26) X2
Primary Caregiving Status N (%) N (%)
Pre-pandemic
Self 20 (37.7) 4 (16.0)
Partner 2(3.8) 10 (40.0) 17.76%*
In-person school/ Childcare 24 (45.3) 8 (32.0) =48
Other 7 (13.2) 3(12.0)
Year 1
Self 36 (65.5) 5 (20.0)
Partner 5(9.1) 9 (36.0) 15.93%+*
In-person school/ Childcare 5(9.1) 3(12.0) ©=.45
Other 9 (16.4) 8 (32.0)
Year 2
Self 23 (42.6) 5 (20.0)
Partner 4(7.4) 7 (28.0) 7.68*
In-person school/ Childcare 19 (35.2) 7 (28.0) ©=.31
Other 8 (14.8) 6 (24.0)
Women with Children Men with Children
% Time / Week Spent on (n=56) (n=26) t
Caregiving Mean % (SD) Mean % (SD)
Pre-pandemic 14.9 (11.0) 16.4 (13.2) -0.50
Year 1 24.0 (16.3) 21.7 (16.0) 0.56
Year 2 21.16 (10.8) 17.3 (12.5) 0.99
F 10.01*** 5.53*
% Time / Week Spent on Research
Pre-pandemic 57.9 (15.6) 55.8 (14.4) 0.57
Year 1 48.6 (16.8) 50.1 (17.5) -0.36
Year 2 52.1 (13.7) 57.0 (15.9) -0.54
F 11.50%** 5.31*
p<.05*, p<.001**

Further, Table 4 presents trends in the data for productivity outcomes by gender and
caregiving responsibilities. While all participants reported a decrease in peer-reviewed
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publications during the pandemic, these decreases were substantially greater for caregivers
than for non-caregivers. The number of grant proposals submitted also decreased for all
participants except men without children living at home, who reported an increase in the
number of proposals submitted during the pandemic. The number of conferences attended
also decreased during the pandemic, however, these decreases were substantially greater
for caregivers than for non-caregivers.

Table 4. Productivity outcomes by gender and caregiving status (N=153)

Women with Children Men with Children Women with No Children Men with No Children
(n=56) (n=26) (n=37) (n=34)
M (SD) M (SD) M (SD) M (SD)
Peer-reviewed Publications
Pre-pandemic 293.2) 3.7 (2.4) 2.0(2.9) 3.3(3.8)
Year 1 2.2 (2.8) 2.5(2.2) 1.3 (1.3) 2.9 (3.4)
Year 2 2.0(3.2) 2.1(2.2) 1.3(1.7) 2.0 (2.7)
Grant Proposals Submitted
Pre-pandemic 1.9 (2.7) 1.4 (1.6) 1.3(2.9) 1.5(2.2)
Year 1 1.6 (2.2) 1.1 (1.5) 1.0 (1.3) 1.6 (2.1)
Year 2 1.1 (1.5) 0.7 (1.3) 0.9 (1.5) 1.0 (1.5)
Conferences Attended
Pre-pandemic 2.4 (2.0) 2.5(1.5) 2.2(2.1) 1.9 (1.5)
Year 1 1.3(1.7) 1.7 (1.8) 1.7 (1.3) 1.4 (1.5)
Year 2 0.9 (1.2) 1.1 (1.4) 1.2 (1.5) 1.1(1.3)

The trends from the quantitative data are supported by challenges and disparities identified
by participants in the qualitative responses. Several participants specifically called attention
to the gender inequities of caregiving. For instance, one participant explained, “expectations
are much higher for care work for women faculty” (assistant professor, woman with children),
while another stated that “COVID-19 disproportionately affected women with children under
five” (assistant professor, woman with children). Additionally, one woman stated that “parents
and women have to defend the situation we are in due to the pandemic,” suggesting that
people who “don’t have small children don’t seem to grasp the struggles” (lecturer, woman
with children).

Women with children (n=38, 67.9%) were more likely to call attention to the cumulative
impact of the pandemic, specifically caregiving, on their long-term career trajectory,
compared to men caregivers (n=11, 42.3%) and women (n=16, 43.2%) and men without
children living at home (n=16, 47.1%). For instance, one woman stated:

The reality is that my resume is absolutely impacted by COVID-19. Eventually, my
CV will be compared to my counterparts that are not mothers, wives, etc., and my
resume will not be as good as theirs because | had a year where my priorities had
to change, a lot. Having two children - very young children - as a tenure-track
professor is difficult. Having two very young children as a tenure-track professor
during a pandemic, with no family or childcare, was damn near impossible
(assistant professor, woman with children).

Another participant explained:

My productivity - producing papers, writing successful proposals, earning the
recognition of my peers - has dropped significantly and | fall further behind every
day, albeit at a slower pace than during the worst of the pandemic when schools
and daycares were closed. There is no clear path forward to ever catching up
(research faculty, woman with children).

Further, one man stated that “childcare responsibilities increased, and | refused to sacrifice
my children's well-being for my career” (associate professor, man with children). Another
expressed:
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I would like there to be some understanding for the fact that my sabbatical, like
many other women, was entirely given over to childcare... The result has been
that | have essentially lost my sabbatical. This time was set aside to work on book
revisions, but | was unable to finish due to my limited research time. | am about a
year behind on my research at this point and it's not clear to me that | will ever
catch up or recover (associate professor, woman with children).

Another woman stated:

COVID-19 has meant working harder and more stress...My reduced work hours
and reduced attention while needing to care for my child makes me look bad to
colleagues, who don’t have to balance work with childcare (professional,
administrative, and technical staff, woman with children).

Participants also called attention to the importance of noting the impact of the pandemic on
women with children. Specifically, one participant stated that "it's important to document the
effect of COVID-19 on research productivity of young, pre-tenured professors, women with
children - those who have been disproportionately impacted by COVID-19” (assistant
professor, woman with children). Another woman noted:

The productivity divide between those with caregiving responsibilities (children,
eldercare) and those without is a deep chasm. | saw some colleagues' productivity
skyrocket during COVID-19 while | struggled to complete the most basic tasks of
writing an email without being interrupted by my kindergartner or toddler (research
faculty, woman with children).

Additionally, several participants, particularly men, noted the gendered nature of caregiving
responsibilities and the subsequent impact on research productivity. For instance, one
participant expressed that:

My wife has suffered the most, having taken on much of the remote learning
throughout the pandemic and trying to work as if nothing had changed. Her work
demands were not diminished even when she went down to part time (full
professor, man with children).

Another participant explained:

I look around and see colleagues struggling and others who are doing well, and
there’s a definite mismatch between who is doing well versus who is not. Those
who are struggling more are my younger, woman colleagues with small children,
who are less firmly established in their careers (research faculty, woman without
children).

Another participant noted, “I have women colleagues at the university, in their early careers
who have young kids, and | worry about them. | try to make sure they can manage their
situation and be flexible with their needs” (associate professor, man without children).
Another stated that “COVID-19 had a minimal direct effect on my work. However, other
members of my research team have small children, and this had a huge impact on them and
their careers” (research faculty, man without children).

In addition, participants called attention to the ongoing needs of caregivers. Specifically,
several parents cited that they are still struggling, while normal operations seem to have
resumed for their colleagues without children. This is particularly important as COVID-19
vaccinations were slow to be approved for use in children under the age of five and there are
continued challenges relating to in-person schooling. Compared to men researchers with
children (n=2, 7.7%), women researchers with children (n=17, 30.4%) were more likely to
recognize ongoing childcare concerns in their qualitative responses. For instance, one
woman stated, “even though the university has resumed normal operations, childcare and
schooling has not resumed, so barriers are still there” (research faculty, woman with
children). Another stated, "even now, every two weeks | have to be home with a kid with
sniffles” (assistant professor, woman with children). Additionally, one participant explained:

Even when we regained childcare in Fall 2021, it has been unreliable at times
because of COVID-19 disruptions - sending our child home because of COVID-
like symptoms and requiring a negative test to return (assistant professor, man
with children).

Participants also shared how ongoing childcare demands continued to impact their
research productivity. For instance, one participant stated:
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There is a continuing ripple effect on my research productivity. Even now, my kids
are ‘back’ in school, but the pandemic has reduced the number of bus drivers, so
we have to do more driving of kids than ever before. They are both not old enough
to get vaccinated and the schools have had rolling quarantines of exposure, so it
is likely a matter of time before we will have them home for 10-14 days for such
guarantines (full professor, woman with children).

Interestingly, several men, specifically men without children, indicated no change on their
research productivity or career as a result of COVID-19.. For example, when asked about the
impact of the pandemic on their career trajectory, one participant stated that “nothing really
changed” (research faculty, man with children), while another stated that there was “no
impact” (full professor, man with children). Another participant expressed that his career
“trajectory remained more or less the same” and that he “got a couple of proposals funded
during this time” (associate professor, man without children). On participant stated that,
“while face-to-face work has been totally interrupted and missed, | was able to maintain all
aspects of my work” (professional, administrative, and technical staff, man without children).
A few others reported improvements to their research productivity during the pandemic. For
instance, one participant stated,

Working from home, it's more productive for me. | don't need to drive to work, find
a parking spot, worry about clothing in the morning. [I] just wake up, brew a coffee,
and start at 6:30-7:00 (research faculty, man without children).

Another participant stated that, “overall the pandemic was good for me to deal with work
[and] manuscripts” (postdoctoral researcher, man without children).

Discussion

The COVID-19 pandemic resulted in career and economic disruptions that impacted
academic researchers around the U.S. (National Academies of Sciences, Engineering, &
Medicine, 2021). Recent reports show that many of these challenges are still ongoing for
working parents (Gawlik & Melnyk, 2022; Pearson, 2022). Utilizing quantitative and
qualitative data from faculty and staff engaged in research at a Carnegie Classification R1
University, our paper illustrates how the COVID-19 pandemic exacerbated existing gender
inequities in caregiving responsibilities and research productivity.

Our first research question examined the relationship between gender and productivity,
both before and during the pandemic. Consist with the existing literature, our findings showed
that men reported having significantly more peer-reviewed publications than women the year
prior to (Astegiano et al., 2019; Burstin & Arora, 2021; Mayer et al., 2017) and during the
pandemic (Anderson et al., 2020; Feng & Savani, 2020; Kitchener, 2020; Ribarovska et al.,
2021). Although there were no significant gender differences in the number of grant proposal
submissions, women reported a substantial decrease from the year before to year two of the
pandemic. Further, due to mandatory closures of physical facilities, it makes sense that both
men and women reported reduced conference attendance during the pandemic.

Second, we examined the relationship between caregiving responsibilities and productivity,
before and during COVID-19. We found that caregivers reported significant decreases in all
research productivity outcomes (i.e., peer-reviewed publications, grant proposal submissions,
and conference attendance), while non-caregivers only reported significant decreases in the
number of conferences attended. Although this finding mirrors research on the impact of
caregiving during the pandemic (Collins et al., 2021; Cui et al., 2021; Dang & Nguyen 2021;
Dias et al., 2020), our qualitative data provide further insight into the types of challenges
faced by parents. Further, results suggest that for many caregivers, pandemic-related
challenges are ongoing (Gawlik & Melnyk, 2022; Pearson, 2022).

Finally, we examined the intersection of gender, researcher productivity, and caregiving
status. Our findings echo recent research suggesting that women were primarily responsible
for caregiving during the pandemic (Dunatchik et al., 2021; Johnston et al., 2020; Power,
2020; Yildirim & Eslen-Ziya, 2021). Although not explicitly asked about in this study, during
interviews, women participants highlighted the demands and time-consuming nature of
remote schooling for school-aged children. These findings are supported by prior research
showing that woman disproportionately shouldered the responsibility for remote schooling
(Craig & Churchill, 2021; Delaney et al., 2021; Feng & Savani, 2020; Hjalmsdottir &
Bjarnadattir, 2021).
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Our results also detail how the strain of increased caregiving responsibilities impacted
research productivity, most noticeably for women with children. Consistent with prior
research, quantitative data revealed shifts in productivity outcomes by gender and caregiving
responsibilities (Collins et al., 2021; Cui et al., 2021; Dang & Nguyen 2021; Dias et al., 2020).
While almost all participants reported disruptions to their research productivity resulting from
the pandemic, our qualitative data showed that women with caregiving responsibilities
reported the most pronounced experiences of overwhelm. Although productivity began to
rebound in the second year of the pandemic, more than half of women with children noted
the cumulative impact of productivity losses due to caregiving responsibilities on their future
career trajectories, including promotions, leadership responsibilities and job security, and
future financial earnings.

Given that care responsibilities were noted as reasons for leaving the field or “pipeline”
prior to the pandemic (Ferri et al., 2016), it is important for universities to make systemic
changes that mitigate productivity losses and promote the retention of women researchers
with children. For instance, some recommendations highlight the need for institutional
flexibility to account for the needs of faculty who are caregivers (Oleschuck, 2020). Others
have suggested formally waiving service responsibilities for caregivers (Settles & Linderman,
2020) and adding COVID-19 impact statements to provide space for faculty to detail how
their work was impacted by the pandemic, particularly balancing caregiving responsibilities
(Oleschuck, 2020). Although many universities have provided tenure clock extensions, these
have significant negative impacts on women and reduce long-term earning potential and
promotional opportunities (Malisch et al., 2020). Further, universities need to provide clear
guidance on how research faculty and staff should quantify the impacts of COVID-19 on their
research, teaching, and service activities (e.g., tangible benchmarks). While many institutions
have encouraged a community response to support faculty with children (e.g., providing
guest lectures, reducing service work requirements), it is increasingly important to identify
and advance formal support systems within departments to mitigate the impacts of faculty
with caregiving demands (Oleschuck, 2020).

Limitations and Conclusion

Although our sample was reflective of the population of faculty and staff engaged in
research at one public university, the heterogeneity of the sample (i.e., race and status) is
one of the main limitations of this study. More data is needed to accurately portray the impact
of the COVID-19 pandemic on non-white women and women from different socioeconomic
backgrounds. Further, due to the small number of transgender participations and participants
who reported a non-heterosexual sexual identity, we were unable to analyze our data related
to lesbian, gay, bisexual, transgender, or queer participants. Our sample also included a
smaller percentage of men compared to non-respondents (i.e., faculty and staff who were
invited but did not participate). Given than some men reported increased productivity during
the pandemic (consistent with findings from Lee et al., 2023), future efforts should ensure
more representative samples of men and women. Future research with more diverse
populations is needed to examine differences among racial and sexual minority researchers,
as well as the impact of intersecting structural inequities (see Laster Pirtle & Write, 2021 for a
discussion on structural gendered racism as it relates to COVID-19).

In addition, this paper utilized data collected in October of 2021, which only measured the
first eight months of the second year of the pandemic. Additional research, including
longitudinal studies, is needed to capture the full extent and continued impact of COVID-19
on women with children who are research faculty and staff. Research assessing the long-
term impacts of COVID-19 for women and caregivers will provide a comprehensive picture of
the relationship between gender inequity, division of labor, and events that cause widespread
social and economic disruption. Lastly, this study did not examine other types of caregiving
responsibilities (e.g., eldercare). Given that daughters are more likely to care for aging
relatives than sons (Abrahamsen & Grgtting, 2023; Chu, 2021), additional research is
needed on the impact of the pandemic on women who were primarily responsible for both
child- and eldercare. Our findings suggest that existing gendered inequities were
exacerbated by the COVID-19 pandemic. The results mirror previous research on the
relationship between gender and caregiving responsibilities, and the subsequent differential
impacts on research productivity during the pandemic. Our study highlights the need to
provide institutional support for women researchers with children and to find solutions that
mitigate their productivity losses and facilitate success in their future career endeavors.
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