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MANDATORY SOCIAL DISTANC-
ING due to the COVID-19 global 
health crisis in 2020 impacted work 
arrangements for organizations and 
workers, created challenges in time 
management, and constrained transi-
tioning between work and social lives. 
The transition to mandatory remote 
work impacted many individuals’ per-
sonal lives and family dynamics by lim-
iting different services, such as schools, 
restaurants, and day care facilities. In 
this context, the social differences in-
fluenced by gender roles (i.e., the roles 
that men and women are expected to 
occupy based on their sex)1 may be am-
plified because of the gendered division 
of housework and child care tasks, es-
pecially for mothers of young children.

Historical inequality between the 
careers of men and women in many 
areas is still a reality,2 including sci-
ence, technology, engineering, and 
mathematics. If women’s inclusion 
was already limited beforehand, a dis-
proportional negative impact of the 
COVID-19 crisis among women stands 
to harm diversity efforts in the field. Be-
cause, in many cultures, the division of 
labor in housework and child care cul-
turally burdens women at higher rates, 
the challenges involved in working re-
motely during a pandemic could lead to 
higher stress among women, impacting 
their performance reviews and career 
advancement. Recently, gender and 
race gaps in science were observed in 
the academic productivity of Brazilian 
scientists during the COVID-19 crisis, 
as male academics’ productivity has 
been less affected by the pandemic’s 
circumstances than that of women.3

Ralph et al.4 argue that the pandemic 
may disproportionately affect women, 
parents, and people with disabilities.

In this article, we present the results 
of an empirical study that explores how 
the fully remote work arrangement oc-
casioned by COVID-19 affects women 
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and men differently and examine im-
plications for gender equality efforts. 
Based on data collected through an on-
line survey conducted in Brazil in the 
beginning of the social-isolation period, 
we describe how the impact of working 
from home on women differ from men’s 
to further explain how the COVID-19 
pandemic affects gender inequality.

We find that women face particu-
lar challenges during social isolation, 
as they lack support with housework 
and child care responsibilities. Further, 
most strategies adopted by organiza-
tions to facilitate working from home 
(e.g., ergonomic chairs) address men’s 
concerns, but not women’s. We discuss 
these insights in detail and provide 
concrete recommendations on how or-
ganizations can better support women 
software engineers working remotely, 
building a more flexible and empa-
thetic workplace during this challeng-
ing period and for the long term.

Theoretical Framework
Our study is informed by Olson and 
Olson’s5,6 framework on distributed 
collaboration. This framework is based 
on more than 10 years of experience 
and describes five major concepts as-
sociated with successful remote work: 
common ground (i.e., mutual under-
standing among collaborators), the 
coupling of work (e.g., tightly coupled 
work is more interdependent, requir-
ing more communication), collabora-
tion readiness (e.g., the motivation to 
engage in collaboration and proactive 
communication), collaboration tech-
nology readiness (i.e., the effective use 
of existing technology to accomplish 
needed tasks),7 and organization man-
agement (e.g., the incentives that facili-
tate remote collaboration).8 However, 
working from home during a pan-
demic is not like traditional distributed 
collaboration. Several factors influence 
the current scenario. For instance, at 

home, there is the lack of proper physi-
cal infrastructure, the need to care 
for children because schools and day 
care centers are closed, the fear and 
anxiety over contracting COVID-19, 
grief caused by the loss of relatives 
and friends, and so on. Therefore, we 
decided to collect information about 
the impact of interruptions, as work-
ing from home requires interruption 
management.9,10

Methods
We collected data through an online 
survey with 31 questions including de-
mographics, the infrastructure needed 
to work from home, questions based on 
each dimension of the Olsons’ frame-
work, and interruptions. We also asked 
respondents about their well-being. In 
this case, they were given a set of seven 
choices: anxious, calm, comfortable, 
uncomfortable, frustrated, worried, re-
laxed, or any self-reported value. The 
answers were classified as positive (e.g., 
calm) or negative (e.g., concerned). From 
now on, we refer to this variable as sim-
ply well-being because it will be impor-
tant for the remainder of the article.

Each one of Olson’s concepts was 
mapped into two or more questions of 
our survey. For instance, organization 
management was mapped to a list of 
strategies and incentives offered by or-
ganizations during the pandemic (e.g., 
a change in the frequency of meetings, 
flexible working hours, and funding for 
home-office infrastructure) so that par-
ticipants could select the ones adopted 
by their organizations and include 
new ones. Meanwhile, collaboration 
readiness prompted participants to 
indicate how engaged, motivated, 
available, and proactive their cowork-
ers were. Finally, we asked about the 
duration and frequency of interruptions 
because we were also interested in un-
derstanding how these interruptions 
impacted remote work.

For the purposes of data analysis, 
multiple questions based on a particular 
concept were each summarized into one 
single variable validated by structural 
equation modeling, using statistical soft-
ware (IBM SPSS)11 and the maximum 
likelihood method. The model presented 
a satisfactory fit ( / , ;2 2 567df| =  good-
ness of fit index = 0.931 comparative fit 
index = 0.951; and root-mean-square 
error approximation = 0.066) for 
common ground, the coupling of work, 
collaboration readiness, collaboration 
technology readiness, and interruption 
level. The organization management 
variable reflects the sum of the total 
number of incentives or strategies the 
participant’s organization offered dur-
ing the social-isolation period.

Data Collection
Our survey was in Portuguese (https:// 
github.com/clarac/distancesurvey/wiki; 
the English version is available); there-
fore, we collected data from mostly 
Brazilian professionals. The survey was 
conducted through an online platform, 
and respondents were recruited through 
shared posts on authors’ LinkedIn ac-
counts and direct messages by email (a 
convenience sample). We also asked in-
formants to share the survey with other 
potential respondents (snowballing). Be-
cause of this process, we were not able to 
track the total number of invitations.

The survey was open over a five-
week period between April and May 
2020. During this time there were 401 
responses, 366 of which were deter-
mined to be valid. We removed answers 
that did not meet the study criteria (i.e., 
working from home during the pandemic) 
and repeated submissions. In this article, 
we focus on the respondents ( )N 233=  
who reported working in computing roles 
(e.g., software engineer, developer, and 
product manager) and, due to the focus 
on gender, the participants who did not 
disclose their gender are not included in 
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the analysis. Among the respondents, 84 
were women (36.05%) and 149 were men 
(63.95%). No participants reported a dif-
ferent gender.

Data Analysis
To understand the impact of remote 
work during social isolation, we con-
ducted two logistic regressions, each 
including data from one gender. These 
regressions used well-being as a depen-
dent variable. For the estimations, well-
being was applied as a dummy variable 
that assumed the values of 0 and 1 for 
negative and positive feelings, respec-
tively. In both regressions, we applied 
Firth’s bias-correction method penal-
ized maximum likelihood that was es-
timated using R and the logistf library.

The regressions included vari-
ables representing Olson’s theo -
retical concepts that are known to 
influence remote work, interruptions, 
days working remotely, age, and the to-
tal number of newly adopted tools (e.g., 
videoconferencing). Through these anal-
yses, we were able to understand the dif-
ferent factors that impact the well-being 
of Brazilian women and men working in 
software engineering careers.

The survey included three open-
ended questions asking participants 
about collaborative tasks, their infra-
structure for working from home, and 
broadly prompting any additional com-
ments. We utilized qualitative methods 
to analyze these data, comparing the 
answers provided by men and women 
to identify differences in their experi-
ences. The first two authors read and 
annotated the open-ended data, and the 
findings obtained were discussed and 
synthesized through meetings with the 
other authors.

Results
Table 1 presents the logistic regression 
results. According to this table, the 
levels of interruption are a significant 

predictor of well-being for both men 
and women: a higher number of inter-
ruption leads to negative well-being for 
both genders. In addition, three con-
cepts from the Olsons’ framework are 
also significant, but in different ways: 
organization management, common 
ground, and collaboration readiness. 
Specifically, incentives adopted by or-
ganizations (organization management) 
and common ground do influence 
men’s well-being but do not influence 
women’s. On the other hand, co-
workers’ collaboration readiness do 
influence women’s well-being but not 
men’s. In other words, the women who 
ranked worse the collaborative behav-
ior of their coworkers were less likely 
to report positive well-being.

We also checked possible concentra-
tions of demographic and professional 
characteristics in the sample for men 
or women. Chi-square tests were per-
formed to compare gender distribution 
with regard to schooling level, office dis-
tribution, company size, and position. 
A t-test was applied to verify possible 
differences in company time by gender. 
None of the tests showed significant dif-
ferences between men and women.

We also conducted t-tests compar-
ing the reported means of each variable 
tested in the regressions for male and 
female software engineers. No statisti-
cally significant difference was found 
among the tested variables, which sug-
gests that women and men do not per-
ceive these variables differently, i.e., 
men and women reported similar lev-
els of interruption, organizational in-
centives, and so on. What women and 
men perceive as different is the effect of 
these variables on their well-being.

We discuss these findings in the fol-
lowing section, along with qualitative 
insights extracted from open-ended 
questions, which help to explicate 
these findings. We classify insights 
into three categories: interruptions 

(encompassing both interruptions at 
home and by coworkers), issues related 
to working at home (e.g., organizational 
incentives, private space, and child care 
responsibilities), and those related to 
distributed and remote collaboration 
(e.g., common ground, collaboration 
readiness, and the coupling of work).

Gendered Interruptions
As mentioned, the interruption level was 
a significant predictor of well-being for 
both men and women. Our qualitative 
analysis reveals that the source of inter-
ruption is considerably different for 
either gender. For example, a female so-
lutions analyst reported “difficulty in 
managing various tasks (home, children, 
and appointments) together with isola-
tion and work[ing] from home.” Another 
woman (designer) answered “I had to 
change the layout of the room for the 
home office [and] work on the breaks 
that I take in the middle of the routine 
for taking care of the child and the house 
at the same time, which makes me usu-
ally work after my kid sleeps, so as not to 
have interruptions and less stress.”

Meanwhile, male respondents shared 
challenges related to their work space: “I 
don’t have an isolated office in the house. 
[There is] a lot of noise.” Or “it was nec-
essary to reorganize my house so that 
there is a place for me to work.”

In general, our results suggest that 
interruptions during the social-isolation 
period are relevant for both men and 
women. However, women reported be-
ing affected by child care needs, home-
schooling, and other domestic activities 
in addition to software development 
work. In contrast, men reported inter-
ruptions associated with infrastructural 
issues (e.g., noise).

Gendered Experiences of 
Working at Home
Working from home may involve 
many challenges related to having a 
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proper space to work and the presence 
of family members and housemates as 
well as personal responsibilities, such 
as child care and household chores.9 
The organization management vari-
able measures the incentives adopted 
by organizations to facilitate remote 
work during social isolation. Sur-
prisingly, incentives did not impact 
men and women in the same way: Or-
ganization management is a signifi-
cant predictor of well-being for men, 
but not for women.

Out of the 16 types of incentives in 
our survey, only three of them could 
somehow facilitate handling home 
and child care tasks: flexible work-
ing hours, additional days off during 
the week, and changes in scheduling 
meetings. However, with the excep-
tion of flexible working hours (third-
most common for women at 10.98% 
and second most for men at 12.53%), 
these incentives were seldom provided 
to our respondents. In addition, a com-
parison between men’s and women’s 
answers revealed that both received the 
same types of incentives.

When we analyze other incen-
tives reported by the informants, we 
find that some reported receiving or 
borrowing ergonomic chairs or com-
puter equipment from their organi-
zations. Again, this infrastructural 
aspect was mostly reported by men.

Overall, these results suggest that 
most organizational incentives ad-
dressed men’s concerns, but failed to 
account for women’s needs. These 
incentives disproportionately benefit 
individuals who are already overrep-
resented in computing.

Gendered Experiences of 
Communication With Coworkers
We observed differences in the expe-
riences of men and women regarding 
their communication with coworkers. 
Both our statistical analysis and 

open-ended data illustrate how remote 
collaboration during COVID-19 im-
pacted men and women differently.

Our quantitative results indicate 
that collaboration readiness is a signifi-
cant predictor of well-being for women, 
i.e., women who reported more collabora-
tive and proactive coworkers were more 

likely to have positive well-being. How-
ever, this was not observed among 
men. Our qualitative analysis provides a 
possible explanation for this result. Male 
respondents described communication 
challenges due to the lack of informal 
conversations, i.e., the need to sched-
ule meetings to talk to their colleagues. 

Table 1. The quantitative outcomes from our analysis 
are 1) logistic regression results with factors that 
predict well-being for men and women software 

engineers and 2) means and standard deviations  
per gender. 

Men Women

Regression B exp(B) B exp(B)

Interruption level −0.63 0.53 −0.62 0.54 

Organization management 0.24  1.27 0.05 1.06 

Coupling of work −0.15 0.86 0.55 1.73 

Common ground 1.22 0.3 0.88 0.42 

Collaboration readiness 0.27 1.31 1.12 3.06

Technology readiness 0.13 1.13 0.53 1.7 

Number of days working remote 0 1 0.01 1.01 

New tools −0.1 0.9 0.13 1.14 

Age 0 0.99 0.05 1.05 

t-tests Mean
Standard 
deviation Mean 

Standard 
deviation

Interruption level 2.87 1.3 2.83 1.39 

Organization management 3.56 2.12 3.7 2.05 

Coupling of work 3.03 0.74 3.11 0.84 

Common ground 3.42 0.63 3.88 0.76 

Collaboration readiness 4.05 0.7 3.88 0.76 

Technology readiness 3.12 0.72 2.98 0.59 

Number of days working remote 44.66 24.39 43.39 14.16 

New tools 0.86 1.23 1.18 1.36 

Age 36.15 7.77 35.04 8.03 

The results in bold are statistically significant (p < 0.05). No significant differences were found in the individual t-tests that compared the 
means of each variable among subsamples.
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At the same time, they shared that they 
prefer to minimize interactions to avoid 
interrupting these colleagues. For in-
stance, a male developer wrote “I try to 
solve the question by myself before ask-
ing my colleagues.” A systems analyst 
shared “I have been trying to disturb my 
colleagues as little as possible, I always 
try to understand everything […]”

Meanwhile, women had a different 
approach; although they also missed the 
informal conversations, they complained 
about their colleagues’ busy schedules. 
For instance, a female developer com-
mented “tasks that used to be done 
through a quick conversation in the 
hallway, in a person’s cubicle, or in a 
more informal conversation now re-
quire finding a time to schedule a 
meeting.” A female deployment ana-
lyst reported “we already lacked coop-
eration among the team members. Now 
we need to talk using communication 
tools, the other people can ignore you 
more easily, and you don’t know if (s)he 
is actually busy.”

In addition, we asked about the nec-
essary effort to be understood by col-
leagues and to handle conflicts (i.e., 
common ground). Common ground 
is built through frequent commu-
nication and expressing comprehen-
sion through words.7 In our data, 
men reported a need for more meet-
ings and emails to achieve common 
ground. For instance, a male software 
engineer stated, “we now need to have 
numerous meetings, and in my hon-
est opinion, they are more frequent 
because of our new work arrange-
ments.” Women also expressed frus-
tration with the extra effort needed 
for common ground. A female techni-
cal consultant said “we used to finish 
tasks faster. Now, anytime I have a 
tightly coupled task, a scheduled 
meeting needs to happen. Beforehand, 
it was enough to turn to the person 
next to you and talk.”

The difference in how men and 
women experience common ground 
might explain the reason why achiev-
ing common ground was rewarding 
for men to the point of improving their 
well-being; however, it had no such ef-
fect on women. One woman technol-
ogy manager said “I manage a team of 
36 software developers. If the team faces 
any barriers, I need to provide support. 
There are more problems now, so they 
depend on me more.”

Organizational 
Recommendations
Based on our results, we identify op-
portunities to better support women 
software engineers with strategies 
that promote gender equality. Specifi-
cally, we recommend

•	 flexibility to account for the de-
mands of child care and domestic 
work. For instance, scheduling 
that prioritizes parents, particu-
larly women with kids, to better 
accommodate child care needs.

•	 scheduling noninterruption pe-
riods for focused work. Because 
women are more exposed to 
competing demands, they stand 
to benefit from structured pro-
ductive time.

•	 communication policies that 
allow coworkers to freely ask 
questions, except during nonin-
terruption periods, to facilitate 
the flow of information and 
reduce bottlenecks.

•	 organizational incentives that 
reduce the burden of domes-
tic work, such as vouchers for 
meal delivery, cleaning services 
or tools (e.g., a robotic vacuum 
cleaner), and child care.

•	 regular stand-up meetings or 
similar brief synchronous ses-
sions to facilitate efficient com-
munication among coworkers 

and minimize interruptions 
during the rest of the work day. 
Holding brief sessions help 
women to more easily coordinate 
child care with their partners.

•	 allowing workers to multitask 
during meetings by using mobile 
devices. Women could partici-
pate in meetings during other 
simple activities, such as going 
for a walk with a child or cook-
ing. We believe that this could 
facilitate handling conflicting 
demands.

•	 carefully accounting for special 
circumstances when evaluating 
work performance, as women 
are likely to have a higher bur-
den of additional work during 
social-isolation periods.

These recommendations are impor-
tant not only to support diversity in 
computing, but also to address com-
munication challenges that are height-
ened during remote collaboration. 
Despite often being undervalued by its 
practitioners, gender diversity benefits 
workplace social dynamics and pro-
ductivity.12 Further, career progres-
sion has long been recognized as a 
problem for at-home workers.13

T his article reported the differ-
ent experiences of male and 
female software engineers 

during the COVID-19 pandemic. We 
provided insights and recommenda-
tions for organizations to better un-
derstand how the new work–family 
arrangement caused by the pandemic 
impacts women and men differently 
and how to better support gender di-
versity in this and similar contexts. 
Technology companies need to become 
more aware of the different responsi-
bilities their employees face because 
of their gender and adapt quickly to 
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support them so that they can continue 
benefiting from their work.

Our study has limitations, as 
expected, and some topics require 
additional research. For instance, we 
do not know whether we would have 
observed similar patterns if software 
engineers had had more time to pre-
pare for remote work. In addition, 
our data collection took place after 
approximately one to two months 
of remote work. The results could 
have been different if more time had 
passed and engineers had already 
learned how to handle the situation. 
Finally, the asymmetrical roles of 
parental child care reported by Bra-
zilian software engineers might not 
be the case in other cultures.1
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