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Bias against parents in science hits women harder
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Worldwide, parenthood remains a major driver for the reduced participation of women in the
job market, where discrimination stems from people’s biases against mothers, based on
stereotypes and misconceptions surrounding the vision of motherhood in our society. In
academia, parenthood may be perceived as negatively affecting scientists’ commitment and
dedication, especially women’'s. We conducted a survey amongst Brazilian scientists and
found that mothers self-reported a higher prevalence of negative bias in their workplace when
compared to fathers. The perception of a negative bias was influenced by gender and career
status, but not by race, scientific field or number of children. Regarding intersections, mothers
with less than 15 years of hiring reported having suffered a higher rate of negative bias
against themselves. We discuss implications of these results and suggest how this negative
bias should be addressed in order to promote an equitable environment that does not harm
women in science.

TMolecular Biology and Biotechnology Department, Biosciences Institute, Federal University of Rio Grande do Sul, Porto Alegre, Brazil. ZInstitute of
Humanities and Health, Fluminense Federal University, Niterdi, Brazil. 3 Interdisciplinary Department, Federal University of Rio Grande do Sul,

Tramandai, Brazil. 4f\/\anagemen’[ School, Federal University of Rio Grande do Sul, Porto Alegre, Brazil. 5 Department of Ecology, State University of Rio de
Janeiro, Rio de Janeiro, Brazil. © Federal University of Pampa/UNIPAMPA, Uruguaiana, Brazil. 7 Department of Political Science, University of Sdo Paulo, S&o
Paulo, Brazil. 8 Physics Department, Federal University of Juiz de Fora, Juiz de Fora, Brazil. ® Biomedical Institute, Fluminense Federal University, Niterdi, Brazil.
email: fernanda.staniscuaski@ufrgs.br

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | (2023)10:201] https://doi.org/10.1057/541599-023-01722-x 1


http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-023-01722-x&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-023-01722-x&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-023-01722-x&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-023-01722-x&domain=pdf
http://orcid.org/0000-0003-2155-1330
http://orcid.org/0000-0003-2155-1330
http://orcid.org/0000-0003-2155-1330
http://orcid.org/0000-0003-2155-1330
http://orcid.org/0000-0003-2155-1330
http://orcid.org/0000-0001-8824-1615
http://orcid.org/0000-0001-8824-1615
http://orcid.org/0000-0001-8824-1615
http://orcid.org/0000-0001-8824-1615
http://orcid.org/0000-0001-8824-1615
http://orcid.org/0000-0002-5639-5879
http://orcid.org/0000-0002-5639-5879
http://orcid.org/0000-0002-5639-5879
http://orcid.org/0000-0002-5639-5879
http://orcid.org/0000-0002-5639-5879
http://orcid.org/0000-0003-4754-5326
http://orcid.org/0000-0003-4754-5326
http://orcid.org/0000-0003-4754-5326
http://orcid.org/0000-0003-4754-5326
http://orcid.org/0000-0003-4754-5326
http://orcid.org/0000-0002-9008-2091
http://orcid.org/0000-0002-9008-2091
http://orcid.org/0000-0002-9008-2091
http://orcid.org/0000-0002-9008-2091
http://orcid.org/0000-0002-9008-2091
http://orcid.org/0000-0002-1863-6053
http://orcid.org/0000-0002-1863-6053
http://orcid.org/0000-0002-1863-6053
http://orcid.org/0000-0002-1863-6053
http://orcid.org/0000-0002-1863-6053
http://orcid.org/0000-0002-8450-2264
http://orcid.org/0000-0002-8450-2264
http://orcid.org/0000-0002-8450-2264
http://orcid.org/0000-0002-8450-2264
http://orcid.org/0000-0002-8450-2264
mailto:fernanda.staniscuaski@ufrgs.br

ARTICLE

Introduction

ender bias is predominant in science, especially in the

STEM fields, where women’s presence decreases sharply

during the academic career (Isphording, Qendrai, 2019).
This phenomenon is known as the “scissors effect” (Areas et al.,
2020) or “leaky pipeline” (Flaherty, 2018; Pell, 1996) and many
studies showed that women mostly leave academia after graduate
school at the post-doc level (Areas et al., 2020; Hill et al., 2010).
The factors leading women to abandon academia are multiple,
including a gendered workplace (Prieto-Rodriguez et al., 2022),
lower funding (Van der Lee, Ellemers, 2015; Zandona 2022),
different forms of harassment (Clancy et al., 2014), implicit bias
(Dutt et al., 2016; Eaton et al., 2020; Moss-Racusin et al., 2012),
and, probably the most important one, motherhood (Machado
etal.,, 2019; Morgan et al., 2021). Explicit and implicit bias against
women in science can also be strong drivers causing women to
leave academia for feeling or being considered unwelcoming,
unfitting or not competent enough (Moss-Racusin et al., 2012).
Here, we define bias as a construct that violates the principles of
impartiality by implicating in prejudicial analysis or judgments
that do not allow fair assessments (Staats et al., 2014). Often, this
unfair judgment results in a negative impact on the evaluation of
individuals or groups that are associated with social stereotypes of
persons stigmatized as intellectually impaired or incapable (for a
review, see Calaza et al., 2021).

Research shows that both women and men are biased against
women in the academic environment (Roper, 2019). Bias against
women are also evident in metrics used to evaluate academics,
from impact factors to reference letters (Fortin et al., 2021), which
in turn hurts women’s recognition and prestige (Oliveira et al.,
2021). Most of the time, this bias can be implicit, that is, not
explicitly perceived. One of the most rigorous studies on this
subject has shown that, when assessing equivalent applications for
a laboratory manager position, both men and women evaluators
were more willing to mentor male candidates and ranked them as
more competent. This biased assessment resulted in higher salary
offers in relation to offers extended to female candidates (Moss-
Racusin et al.,, 2012). Eaton et al. (2020) replicated the effects of
gender bias in CV assessment, including its association with race/
ethnicity. The authors found that Black women and Latin
American candidates were ranked the lowest in the hiring pro-
cess. This result suggested a strong combined effect of gender and
race/ethnicity bias. Bias has cumulative effects on the scientific
careers of women, including promotions and tenure, publications,
grant application success, and respect (Roper, 2019).

The cognitive and motivational mechanisms behind gender
bias are complex, but many studies document that motherhood
triggers negative assumptions of competence and commitment
towards women in the labor market, implying the well-known
maternity penalty in women’s career (Fuegen et al., 2004; Heil-
man and Okimoto, 2008; Mavriplis et al., 2010; Okimoto and
Heilman, 2012). This contrasts with no penalties or even an
improvement in work-related evaluations that are received by
fathers (Aranda and Glick, 2014; Correll et al., 2007; Luhr, 2020).
A very interesting study simulated the application for a job and
compared the assessment of equally qualified candidates—
matching gender and race, so the groups being compared differed
only in parental status. The experiment revealed that mothers
were penalized in the process, being offered, for instance, a lower
starting salary recommendation than women without children
(Correll et al., 2007). Furthermore, competent and hard-working
mothers tend to be considered less affectionate, less pleasant, and
more interpersonally hostile, a phenomenon known as normative
discrimination (Benard and Correll, 2010).

In the academic environment, STEM faculty members with
young children are more likely to report the presence of
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‘flexibility stigma’ (a term used to describe workplaces that punish
those who do not fit the “ideal worker” profile). Those who report
this stigma are more likely to decide towards leaving academia
(Cech, Blair-Loy, 2014). The study of Mavriplis et al. (2010)
showed the existence in academia of a negative bias towards those
who seek to raise a family. However, studies about bias against
parents are still scarce, especially considering self-perception of
such bias. Subjective feelings of being discriminated against can
have a great impact on the well-being of scientists, especially
women, hindering the feeling of belonging and pushing women
away from science. While it may seem obvious that parents face
bias in academia, it is crucial to perform an analysis of this issue
to establish a strong scientific foundation for understanding the
phenomenon. While academia shares many features with other
working environments, it has its own particularities. For example,
a high proportion of academics and academic leaders reported
frequently working more than 48 h a week, and the effect this had
on satisfaction with work-life balance, when compared to pro-
fessional services staff (Ryan and Peters, 2015). This highlights
how academias’ distinct culture, values, and demands can create
unique challenges for employees, particularly those with car-
egiving responsibilities. Therefore, the occurrence and perception
of negative bias towards parents in academia in particular needs
to be further investigated, as there could be multiple factors
exacerbating the bias. The objective of this study was to evaluate
the self-reported negative bias that scientists with children suffer
in their work environment and to provide insights into the factors
that influence this perception. For this, we developed an online
survey to assess the perception of bias by faculties with children in
their workplace, analyzing different variables in order to under-
stand the possible intersections that could be contributing to
exacerbate or decrease the perception of a negative bias. Studies
have been expliciting an array of barriers and penalties mothers
have been facing in the academic environment (Williams, 2005).
Therefore, we hypothesize that female faculty with children per-
ceive a greater negative bias than their male peers. We also
hypothesize that factors such as race, career stage, and research
area aggravate the self-perception of a negative bias, with Black,
early career, and STEM faculty being the most affected. By pro-
viding quantitative data on a topic that has largely been explored
using qualitative methods, we hope to have a more accurate and
reliable understanding of the prevalence of bias against parents in
academia.

Methods

Survey instrument. This study has been approved by the Ethics
Committee. The questionnaire was developed to assess the per-
ception of bias by researchers with children in their workplace. It
consisted of 22 questions collecting information about the
researchers’ demographics and seven questions using a 5-point
Likert scale, where respondents were asked to rate their perceived
negative bias, where 1 meant “I completely disagree”, and 5 “I
completely agree”.

The full survey is provided in the Supplementary Material but,
briefly, it is designed to investigate the perception of biases
against parents in academia. The questionnaire gathers informa-
tion on the demographic and academic profile of the respondent,
including their gender, age, race, and education level. It also asks
about their current position, years of experience, and involvement
in graduate programs. The survey explores the respondent’s
parenthood experience, such as the number of children, their age,
and whether they parent children with disabilities. The
questionnaire also contains statements related to the respondent’s
experience of becoming a parent while working as faculty,
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covering topics such as the reception of leave request, changes in
treatment after returning to work, pressure to take on additional
tasks, perceptions of commitment and competence, job perfor-
mance reviews, access to professional opportunities, and the need
to constantly prove competence. Overall, the survey is testing the
hypothesis that parents in academia experience biases that affect
their work opportunities and performance towards career
progression as well as which factors influence this perception.

Sample. The survey was conducted via an online form, which was
both promoted on social media and emailed to universities and
research centers based in Brazil. The snowball sampling technique
was also used, where existing study subjects recruited future
subjects from among their acquaintances. The survey took
approximately 5 minutes to complete and it was in Portuguese.
Survey was opened between October 8th and November 27th
2021, and was answered by 995 Brazilian scientists across the
country, resulting in a sample with varied demographic back-
grounds; 105 respondents were excluded for not having had at
least one child after being hired as faculty. The final sample was
890 participants.

Analysis plan and statistics. Data collected through the survey
was analyzed to investigate the perception of biases against par-
ents in academia. We performed both descriptive and inferential
statistical analyses to answer our research questions.

Descriptive analyses were used to characterize the sample
regarding demographic and academic variables, as well as
regarding the parenthood experience of the participants as
faculty. Frequencies, percentages, means, and standard deviations
were calculated, as appropriate. The initial analysis to compare
mothers and fathers was performed using the scores for each
question by respondent’s gender. Due to the nature of each likert
question (i.e., ordinal variable), the comparisons were done using
the Mann-Whitney test.

We also explored the reliability of the questionnaire as a single
construct (self-perception of negative bias against parents). In this
case, the score for each individual was used as the dependent
variable (ranging from 5 to 35 points). We conducted bivariate
tests such as Mann-Whitney or Kruskal-Wallis to pick which
variables should be included in the Linear regression model as
predictors. Some of the questions (i.e., number 1, 2, 4, 5, and 6)
were re-coded as reverse scores and the total sum of the 7 items
were then used in further analysis. Utilizing the whole sample
(n=2890), we attained good internal reliability with a standar-
dized cronbach’s alpha of 0.81.

Due to the low number of respondents in some categories of
the race factor (1 indigenous; 13 asians; 15 that did not declare)
our sample for the following statistical analyses consisted of 861
participants. That being said, for the linear regression model with
the total score of the parental bias questionnaire (ranging from 5
to 35 points) as dependent variable, we conducted a few bivariate
tests (ie., Mann-Whitney or Kruskal-Wallis) to pick which
variables should be included in the model as predictors. The
variables tested were: gender (men or women), race (black or
white), graduate advisor (yes or no), Productivity Scholarship
(PS) holder (yes or no), number of children (one or more than
one), research field, and hiring time (less or more than 15 years).
Those variables with p-value less than or equal to 0.20 entered in
the linear regression model. All the assumptions of the linear
model were checked and met (e.g, normality of residuals,
linearity and non-constant variance of error terms, absence of
multicollinearity).

Inferential analyses were conducted to test the hypotheses of
the study. We used linear regression models to assess the

association between the perception of biases against parents and
several demographic and academic variables. First, we built a
model with only the main effects of gender, graduate supervisor
and hiring time, with no interactions. Second, we built two other
models with interaction terms, these are models 2 and 3. Model 2
consisted of the main effects plus the interaction term between
gender and graduate supervisor; while model 3 consisted of the
main effects plus the interaction term between gender and
hiring time.

The analyses were conducted in RStudio (R Core Team, 2022)
and a p-value of 0.05 or less was considered statistically
significant. Packages Tidyverse (Wickham et al., 2019), psych
(Revelle, 2022), car (Fox and Weisberg, 2019), and moments
(Komsta and Novomestky, 2022) were used. The analysis script
can be found in the supplementary material.

Results
A detailed description of the survey respondents is provided in
Supplementary Table 1. The total sample size was 890 faculty
members that are parents, predominantly women (69.3%). In
Brazil, women are approximately 50% among researchers,
according to the last Brazilian National Council for Scientific and
Technological Development (CNPq) Census (http://lattes.cnpq.
br/web/dgp/censo-atual/). A prevalence of female respondents in
studies targeting university faculty members have been previously
reported (Smith, 2008).

Results are presented in separated sections, according to the
analyses performed: group comparisons, bivariable analysis and
regression analysis.

The perception of bias amongst faculty with children

Group comparisons. First, we explore differences in bias percep-
tion among female and male faculty with children, as presented in
Fig. 1, by summarizing the responses in percentages, segregated
by gender. For all questions investigated in this study, we found
statistical differences between mothers and fathers (Table 1).

Women were more likely to perceive bias as a result of
maternity leave, reinforcing the occurrence of the flexibility
stigma in academia. They also reported feeling more pressured to
assume more tasks after returning from the leave, as opposed to
their previous workload.

Mothers were more likely to report negative bias triggered by
parenthood than fathers: 63% of fathers, but only 35% of mothers,
completely agreed that having children did not change their
colleagues’ and superiors’ perceptions of their commitment or
competence at work. Also, fathers more frequently completely
agreed (74.4% vs 52.4% of the mothers) that their performance
was fairly evaluated by their colleagues/superiors.

Male scientists with children completely agreed that they had
as much access to professional opportunities as their peers at a
higher rate (71.8%) than mothers (42.8%). Also, 50.5% of fathers
completely disagreed that they felt they had to constantly prove
their competence in order to earn the same level of respect and
recognition received by colleagues, while only 28.8% of mothers
disagreed completely with the same statement.

Bivariable analyses. In addition to analyzing each question indi-
vidually, we analyzed all questions together to obtain the per-
ception of bias against parents in academia as a whole. Thus, we
also explored the reliability of the questionnaire as a single con-
struct, a self-perception of negative bias against parents.

When comparing the total score, regarding gender, we found a
significant difference between men and women (W = 49540,
P <0.001), with women (mean = 15.87, SD = 6.6) scoring higher
than men (mean = 11.96, SD = 4.83). This corroborates with our
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Fig. 1 Self-perception of negative bias towards parents in academia. Results are shown in percentage by the reported gender of the respondents (male,
top line; female, bottom line), using a 5-point Likert scale, where 1 meant “I completely disagree”, and 5 “I completely agree”.

Table 1 Statistical analysis of responses for each individual question, by gender.

Mothers x Fathers (Mann-Whitney test)

My leave request was well received by colleagues and superiors. p=0.035
After returning from leave, there was no negative change in the treatment received by colleagues and p<0.001
superiors.

After returning from leave, | felt pressured to take on more tasks (e.g., classes, administrative and/or p<0.001
bureaucratic positions) than before.

Having children did not change my colleagues and superiors' perceptions of my commitment or p<0.001

competence in relation to my work.

My job performance reviews were fairly performed by colleagues and superiors, even after | had children. p<0.001
After having children, | had as much access to professional opportunities in my department/institute as my p<0.001
peers.

Within my department/institute, | feel | have to constantly prove my competence to earn the same level of p<0.001
respect and recognition received by colleagues.
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findings from the initial analysis with each separate question,
showing a greater self-perception of bias against parents by
women.

When comparing the total score between Black and White
parents, no difference was found (W =51033, p=0.091),
although we can see a trend of Black participants scoring a little
higher (mean=1541, SD=6.4) than White participants
(mean = 14.56, SD = 6.37). The low presence of Black academics
and, hence, respondents, could have impacted these results due to
the low number of cases for analysis.

We also analyzed the perception of bias considering the career
stage and status, here represented by time of hiring, and being a
graduate supervisor and/or a Productivity Scholarship (PS)
holder. These scholarships from the Brazilian National Council
for Scientific and Technological Development are a reflection of
prestige in the Brazilian higher education system. Having less
than 15 years of hiring time was related to greater scores
(mean = 15.26, SD = 6.39) when compared to those with 15 years
or more (mean=13.52, SD=6.21) (W =65900, p<0.001).
Participants who are graduate supervisors seem to have a lower
total score (mean = 14.23, SD =6.2) when compared to those
who are not supervisors (mean = 16.45, SD = 6.73) (W = 75985,
P <0.001). In relation to those that are PS holders and those who
are not, we found a significant difference (W = 72490, p < 0.001)
showing that PS holders have lower scores (mean=12.87,
SD = 6.13) than those parents that do not possess such scholar-
ship (mean = 15.17, SD = 6.37). Together, these results suggest
that parents who have less than 15 years of employment time and
who are not supervisors or PS holders are more likely to report
negative parental bias.

When comparing research fields, we did not find any
significant difference between groups (Chi-squared =7.05,
p=0.423, df=7). Parents working in Agricultural sciences
(mean =15.19, SD =7.15), Biological sciences (mean = 14.06,
SD = 6.2), Health sciences (mean = 14.78, SD = 6.63), Exact and
earth  sciences (mean=14.73, SD =6.33), Humanities
(mean =15.18, SD =6.42), Social sciences (mean=1541,
SD = 6.41), Engineering (mean = 13.29, SD = 5.68), and Linguis-
tics, language and arts (mean = 14.85, SD =5.64) had similar
scores, indicating that the bias against parents may be a universal
phenomenon in academia, even in fields with higher prevalence
of female scientists.

Finally, there were no differences between parents with only
one child (mean = 14.92, SD = 6.23) and those with more than
one (mean = 14.56, SD = 6.5) (W = 95531, p =0.234).

Regression analyses. When looking at the potential variables that
could enter our linear model, we found that gender, race, grad-
uate supervisor, PS holders and hiring time were related to the
outcome. Fitting the model with these variables as predictors and
the total score of self-perception bias against parents as the
response variable, we found that the overall regression was sta-
tistically significant (adjusted R*=0.09, F (5, 855)=19.08,
P <0.001). We observed that gender was a significant predictor of
the total score (= 3.53, p <0.001), suggesting that women score
higher than men even with other possible confounding variables.
Being a graduate supervisor was also a significant predictor
(8= —1.26, p=0.017), with those that responded yes scoring less
than those who were not supervisors. Hiring time was a sig-
nificant predictor also (8= 0.983, p =0.036), with those parents
with less than 15 years of time of hiring scoring higher than those
with 15 years or more. Race (f = 0.303, p = 0.576) and PS holder
(B=—0.908, p=0.107) were not significant predictors of the
total score of self-perception bias against parents (Fig. 2).

The model suggests that even with other possible predictors,
only the variables gender, graduate supervisor, and hiring time

Table 2 linear regression model with the total score of the
questionnaires as dependent variable.
p SE 95% Cl t-value p-
value
Lower Upper

Gender

Men Reference

Women 3.529 0.4627 2.621 4.437 7.627 0.000

Race

White Reference

Black 0.303 0.5417 —0.760 1.366 0.559 0.576

PS holder

No Reference

Yes —0.908 0.5623 —2.0M1 0.196 —-1.614 0.107

Graduate

supervisor

No Reference

Yes —1.260 0.5260 —2.293 -0.228 -2396 0.017

Hiring

time

15 years  Reference

or more

Less than 0.983 0.4683 0.064 1.902 2.099 0.036

15 years

Adjusted R-squared = 0.9511, F-statistics (5, 855) =19.08, p-value < 0.001. SE standard error,

95% Cl confidence interval, PS productivity scholarship.

played a considerable role in predicting the total score of the
questionnaires, with gender having the greatest effect, as being a
woman is associated with an increase of 3.53 points in the total
score when compared to men (Table 2).

Intersecting factors. Since our main goal was to explore the
intersection between gender and other possible predictors in the
perception of negative bias against parents, we performed a few
model comparisons including interaction terms between gender
and the significant predictors of the main regression model (i.e,
graduate supervisor and hiring time). The comparisons can be
seen in Supplementary Table 2. We found that the model with the
inclusion of the interaction term of gender and hiring time
reduced the residual sum of squares and was statistically sig-
nificant (F=6.121, p<0.05). Thus, for better evaluation of this
interaction between the levels of gender and hiring time, we
performed a series of pairwise comparisons (¢-tests with corrected
p-value using the bonferroni method).

Being a woman is associated with higher scores in the scale,
and more specifically, women with less than 15 years of hiring
time score 4.46 points higher than men with less than 15 years of
hiring time (Table 3). Interestingly, women with 15 years or more
of hiring time still score higher than men with less than 15 years
of hiring time (mean difference = 2.5). Moreover, for fathers, the
hiring time was not statistically significant, suggesting a specific
effect on mothers.

Discussion

We have shed light on the challenges that parents, especially
mothers, face in academia due to the bias against them, which has
been an under-explored area in research. Our results revealed a
strong perception of negative bias against scientists with children,
where mothers were more likely to report negative bias triggered
by parenthood than fathers. Women were more likely to perceive
bias as an effect of maternity leave and reported feeling more
pressured to assume more tasks after returning from the leave
and feeling they had to constantly prove their competence. On
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Fig. 2 Total score predictors. Forest plot depicting the predictor’s estimates (95% confidence interval) of the regression model with the total score of self-

perception bias against parents as the dependent variable.

Table 3 Pairwise comparisons of the interaction between gender and hiring time.

Mean difference SE p-value*
Men 15 years or more - Women 15 years or more —2.095 0.771 0.040
Men 15 years or more - Men Less than 15 years 0.406 0.784 1.000
Men 15 years or more - Women Less than 15 years —4.057 0.691 <0.001
Women 15 years or more - Men Less than 15 years 2.501 0.667 0.001
Women 15 years or more - Women Less than 15 years -1.962 0.554 0.002
Men Less than 15 years - Women Less than 15 years —4.463 0.568 <0.001

SE standard error. *p-value corrected by bonferroni method.

the other end of the spectrum, fathers more frequently completely
agreed that their performance evaluations were fairly performed
by their colleagues/superiors and that they had as much access to
professional opportunities as their peers at a higher rate than
mothers. Importantly, considering the questionnaire as a single
construct, gender had the highest predictive value for the total
score of the questionnaires. This gendered negative bias can be
considered a micro-aggression, thus having negative con-
sequences on women’s performance and permanence in acade-
mia, affecting not only mothers’ self-confidence, but also a very
valuable asset: their objective assessment.

It is important to address the fact that, in our survey, we
measured perception of the bias, not the bias itself. Nevertheless,
since maternal bias has been proven to exist in other sectors
(Arena et al., 2022; Correll et al.,, 2007), it may very well be that
mothers are reflecting an accurate understanding of their work
environment in academia. Academic workplaces are often per-
ceived as being more progressive and open-minded than other
workplaces, with a greater emphasis on intellectual and social
diversity. However, this perception can mask underlying biases
and stereotypes that can be especially harmful to certain groups,
such as women with caregiving responsibilities, where their

commitment and dedication, as well as their competence, are
routinely questioned by colleagues and/or superiors. It reverbe-
rates in women finding themselves in a constant state of alert,
burdened with heavier workload than their peers, having to prove
themselves capable and productive at all times.

In Brazil, paid maternity leave varies from 120 to 180 days,
while paternity leave ranges from 5 to 20 days. Asymmetric
parental leave policies are common worldwide and perpetuate
gender inequality, having significant, long-lasting outcomes for
families, organizations, and the economy (Dulffy et al., 2020). Our
findings suggest that it may also contribute to the negative bias
observed against mothers in science. Countries that provide long
maternity and paternity leaves or that encourage mothers and
fathers to share paid parental leave may build up to a different
motherhood penalty scenario. According to this expectation,
female CVs of candidates for an Associate Professor position in
Northern European countries were perceived as more competent
and hireable than equally qualified male candidates, and no evi-
dence of motherhood penalty was observed (Carlsson et al,
2021).

We were very interested in investigating which factors, besides
gender, could influence the perception of bias against parents.
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Race has been demonstrated to have an important intersection
with gender when analyzing the participation of women in sci-
ence and the impacts of the pandemic on women’s career in
academia (Staniscuaski et al., 2021). In Brazil, only 23.6% of
researchers are Black, despite the fact that Black people represent
54% of the Brazilian population. Black women account for only
3% of PhD supervisors (da Silva, 2010 (https://www.frontiersin.
org/articles/10.3389/fpsyg.2021.663252/full#B20); Morcelle et al.,
2019 (https://www.frontiersin.org/articles/10.3389/fpsyg.2021.
663252/full#B55)). Surprisingly, race was not an influencing
factor in the analysis performed in the present work. In a survey
conducted by Williams et al. (2016), mothers from all race groups
tended to attribute maternal wall problems to gender. Past studies
showed that the motherhood penalty at work occurs regardless of
race. A systematic review of Arena et al. (2022) found that
motherhood wage penalty persists even when controlling for
potentially confounding variables, such as race and number of
children. Correll et al. (2007) demonstrated that, although
African-American mothers were rated as less likely to be pro-
moted than White mothers, both experienced a motherhood
penalty of the same magnitude. Nonetheless, further in-depth
research would be extremely important to deepen our under-
standing of the complex intersections between parenthood, gen-
der, and race.

Previous work has shown that mothers in STEM disciplines
perceive that they have to work harder than STEM and non-
STEM fathers and mothers not in STEM disciplines, possibly
because of the academic STEM’s masculine work culture (Kmec,
2013). However, a recent study has shown that gender bias is still
prevalent in gender-balanced and female-dominated industries,
including higher education (Stephenson et al., 2022 (https://www.
emerald.com/insight/search?q=Amber%20L.%20Stephenson)).
Here, we did not observe an effect of the field of knowledge on the
extent parents perceived bias, nor on how mothers felt in their
workplace overall.

Career stage and status seem to be an important factor on the
perception of bias, where graduate supervisors were less likely to
perceive negative bias for being parents. In Brazil, academics have
to achieve very strict requirements to get a place in a graduate
program as a supervisor. Therefore, our results suggest that career
consolidation decreases the perception of negative bias against
parents. We expected similar results considering the PS holders.
In fact, considering the bivariate analyses, PS holders have lower
scores in the perceived negative parental bias than those parents
that are not PS holders. However, we were not able to find any
significant results in the complete linear regression model. One
possibility is that a sample size limitation (lower number of PS
holders), in this case, prevents us from observing significant
results. The results observed when evaluating career status could
be a reflection of the fact that graduate supervisors/PS holders
have a team who can continue their research while they are on
leave or adjusting to their return after leave. On the contrary,
without that, academics who are not graduate supervisors/PS
holders may face even higher barriers in their careers after they
return from leave.

In the present study, parents who have been hired for a shorter
time have greater perception of negative bias. These early-career
parents may suffer more serious consequences than parents at
higher steps of the academic ladder, who have paved a longer
career. Especially considering mothers, children reduce women’s
participation in the workforce, but this effect is stronger when
women are younger (Kahn et al,, 2014). This effect was largely,
but not entirely, explained by differences in productivity mea-
sured by accumulated work experience (Budig and England,
2001). Given this, it is possible that parents, especially mothers,
with shorter hiring time in academia perceived a strong bias from

their peers regarding their commitment and performance. The
results of the present study showed that mothers were more likely
to report negative bias triggered by parenthood than fathers, and
most mothers felt that they had to constantly prove their com-
petence. Even though work experience accumulated over time can
alleviate self-perceived negative bias against mothers, it is
important to highlight that our results showed that even with
established careers in academia, mothers still perceive more
negative bias when compared to fathers that have shorter hiring
time. Therefore, mothers are more vulnerable to negative bias
which, in turn, can impact their performance in academia.
While our study found that mothers face higher bias in academia,
it is important to acknowledge that we cannot definitively state that
the bias is solely because they are mothers and not also because they
are women. There may be complex and intersectional factors at play,
including societal norms and gender stereotypes that affect both
mothers and women in general. However, our study’s focus on
academics with children allowed us to examine the unique experi-
ences of mothers in academia and provided insight into the specific
challenges they face in balancing their personal and professional
lives. Additionally, our study’s findings align with a growing body of
literature that has identified motherhood as a significant factor in
workplace discrimination and bias against women. For example,
Williams (2005) suggests that a professor’s noticeably pregnant body
may activate a set of biases she calls the ‘maternal wall. This
‘attribution bias’ occurs when maternity becomes a trigger for the
assumption that professors who are mothers cannot fit into the 24/7
ideal worker’ model. Therefore, while we acknowledge that our study
has limitations, including the lack of a comparison group of aca-
demics without children, we believe that our conclusion that
motherhood is a key factor generating bias in academia is supported
by our data and is consistent with broader trends in the literature.
In order to challenge the bias against parents, especially mothers,
found to exist in academia, we need to raise awareness and promote
a major cultural shift in how motherhood is perceived, especially
concerning the reconciliation of mothering and work. Structural
changes in institutions are fundamental to valuing motherhood in
academia and helping to eliminate the implicit bias against parents,
especially mothers. Significant structural and institutional progress
takes time and a lot of work, but it can be the most effective way to
tackle the problem. Addressing individual and systemic bias is no
easy task, but is a promising step to create a stronger scientific
community (Metcalf, 2018). Within academic institutions, an
raising-awareness approach is needed, ranging from data generation,
which allows us to get to know the community and truly understand
the problem, to the promotion of effective campaigns and actions
that could put in motion an urge towards individual change in
attitude (for a Roadmap for gender equality, see Schreiweis et al.,
2019). Such campaigns and actions should focus on an open and
frank discussion on the institution’s scenario comprising all sorts of
bias. It should also aim at showing that this is a systemic problem,
present in all instances within the institution. Self-knowledge of the
entire academic community, but especially of those occupying
decision-making positions, about implicit bias, gender stereotypes,
and the intersection of the issue with parenthood and race, is key to
promote changes. A previous study has shown that committees that
acknowledged their potential bias promoted equitable numbers of
men and women in a real-world promotion competition for research
director positions in France, while committees that tended to dis-
agree that gender discrimination contributes to women’s under-
representation in STEM promoted fewer women (Regner et al,
2019). Implicit bias training may also be an option to reduce bias.
While we can find evidence that it works (Stone et al., 2020), this is
still up for debate, especially considering how this training is done
(Forscher et al., 2019). Therefore, this kind of training must be well-
designed and consider the peculiarities of each work environment to
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be effective. We also recommend training opportunities on issues
related to parenthood—a subject usually ignored within academia,
aiming at the deconstruction of myths around motherhood and
fatherhood dynamics within the academic and scientific
environment.

Another problem that urgently needs to be addressed in aca-
demia is the culture of overworking. In addition to impacting the
mental health of the entire academic community, this culture
implies a work-life imbalance that directly affects scientists with
children, especially mothers, who cannot meet the (unrealistic)
expectation of availability 24 h a day and, therefore, are seen and
treated as less committed to their work. This leads to high
pressure being put on them, by others and/or by themselves,
resulting in a vicious circle of overwork and exhaustion. Actions
and policies should also consider the parents’ career stage, and
should strive in supporting parents at the beginning of their
careers, for example, by reducing the workload during this stage
to allow for career consolidation. While our study specifically
focuses on the challenges faced by parents, it is possible that
individuals without children may also face challenges in seeking
time off or work-life balance. However, we believe that the
challenges faced by parents are unique and warrant special
attention, given the added responsibilities of caring for children.

We can not ignore the huge impact the pandemic has imposed
in the academic career of women around the world, especially for
mothers and those with caring responsibilities (Staniscuaski et al.,
2020; 2021), not only on terms of their productivity (i.e., pub-
lishing papers) but also on their ability to establish critical
workplace relationships. Care-taking responsibilities have
increased for women since COVID-19 and the bias associated
with these challenges has also increased (Reese, 2022). Tackling
the impacts of the pandemic must necessarily include actions to
mitigate bias against mothers in the workplace.

Transparent and systematic data collection and analysis pro-
cedures, from government and funding agencies to faculties, is
essential to support the cultural change actions (including
training toolkits, hiring manuals, etc.). It is important though,
that any measure or policy implemented has its progress mon-
itored over time (Roper, 2019), to assess specific interventions, to
evaluate effectiveness of measures, to safely collect feedback and
to correct the course of actions as needed.

Although data is important to expose the need for change in
attitude, it might not be enough to persuade individuals com-
pletely. Therefore, institutions must promote effective and open-
minded communication, alongside honest and straightforward
conversations about the subject in order to revert the negative
bias against parents in science.

Data availability

The datasets generated during and/or analyzed during the current
study are available from the corresponding author on reasonable
request.
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