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ABSTRACT
Pregnancy brain, characterized by cognitive changes during pregnancy, has significant implications for women in academia, affecting
professional performance and career progression. In this review, we focus on the physiological and psychological bases of pregnancy
brain, its impacts on cognitive functions, and potential interventions for pregnant women. The objective of this review is to explore the
phenomenon of pregnancy-induced cognitive decline, focusing on its physiological, psychological, and cognitive bases, and its potential
impact on cognitive function. The impact of pregnancy on cognitive performance, career progression, and professional performance can
be mitigated through increased awareness, research, and institutional support. By recognizing and addressing the cognitive challenges
faced by pregnant women, academic institutions can foster a more inclusive and supportive environment, ultimately benefiting the

professional and personal well-being of women in academic institutions.
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INTRODUCTION

Pregnancy brain, also known as mommy brain or "momnesia,"
refers to the cognitive changes that many women experience
during pregnancy and postpartum. These changes often involve
memory lapses and difficulty in concentrating, and they are
commonly attributed to the hormonal fluctuations that occur
during pregnancy. Although the term is colloquial, scientific
studies have substantiated the existence of cognitive alterations
during pregnancy, noting that they can affect daily functioning
and productivity.

Research suggests that the significant hormonal changes,
particularly increases in estrogen and progesterone, can influence
brain function. These hormones can affect neurotransmitter
systems and brain structures such as the hippocampus, which is
essential for memory formation and retrieval. Additionally,
studies using neuroimaging techniques have observed changes in
brain morphology during pregnancy, further supporting the
concept of pregnancy brain (Oatridge et al., 2002; Hoekzema et
al., 2017).

The objective of this review is to explore the phenomenon of
pregnancy brain, focusing on its physiological and psychological

bases, impacts on cognitive functions, and potential interventions
for women in academia.

Understanding Pregnancy Brain

Research indicates that pregnancy is associated with significant
hormonal changes that can affect cognitive function. A meta-
analysis by Henry and Rendell (2007) found that pregnant women
experience mild but statistically significant impairments in
memory performance. Similarly, a study by Glynn (2010)
highlighted that pregnant women often report subjective
experiences of cognitive decline, even if objective measures do
not always detect significant changes. These findings suggest a
complex interplay between hormonal changes and cognitive
function.

Physiological and Psychological Basis of Pregnancy Brain

a. Hormonal Changes During Pregnancy

During pregnancy, significant hormonal changes occur,
particularly in levels of progesterone and estrogen, which can
affect cognitive function. Progesterone, which increases
considerably during pregnancy, has been linked to mood
regulation and cognitive processes. High levels of progesterone
can induce sedative effects and influence neurotransmitter
systems, potentially leading to cognitive symptoms such as
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forgetfulness and difficulty concentrating (Henry & Rendell,
2007).

Estrogen, another hormone that rises during pregnancy, plays a
crucial role in brain function. It has neuroprotective properties
and influences synaptic plasticity, neurotransmission, and blood
flow in the brain. However, the fluctuations in estrogen levels
during pregnancy can impact these processes, leading to changes
in memory and attention. Estrogen's effects on the hippocampus,
a brain region critical for memory formation and retrieval, are
particularly notable, as structural changes in the hippocampus
have been observed during pregnancy (Oatridge et al., 2002;
Glynn, 2010).

b. Neurological Changes and Brain Plasticity

Pregnancy induces notable structural and functional changes in
the brain, a phenomenon often referred to as brain plasticity.
Neuroimaging studies have shown that pregnancy leads to
reductions in gray matter volume in specific brain regions,
including those involved in social cognition and memory, such as
the prefrontal cortex and the hippocampus. These changes are
thought to facilitate maternal behaviors and prepare the brain for
the demands of motherhood (Hoekzema et al., 2017).

These structural changes are accompanied by functional changes
in brain activity. For example, alterations in resting-state
connectivity and increased activity in brain regions associated
with emotional regulation and social processing have been
observed. These changes suggest that the brain adapts to the
physiological and psychological demands of pregnancy, which
may contribute to the cognitive symptoms experienced by many
pregnant women (Kim et al., 2010).

c. Psychological Factors

Psychological factors such as stress, anxiety, and sleep
disturbances are common during pregnancy and can significantly
impact cognitive function. High levels of stress and anxiety can
affect cognitive processes by impairing attention, memory, and
executive function. These effects are mediated through the release
of stress hormones such as cortisol, which can disrupt the
functioning of the prefrontal cortex and hippocampus (Van den
Bergh et al., 2005).

Sleep disturbances, which are prevalent during pregnancy due to
hormonal changes, physical discomfort, and anxiety, can further
exacerbate cognitive difficulties. Poor sleep quality and sleep
deprivation are associated with impairments in attention, memory
consolidation, and executive function. These sleep-related
cognitive deficits can compound the effects of pregnancy brain,
making it challenging for pregnant women to maintain their usual
cognitive performance (Mindell & Jacobson, 2000).

Impact of Mental Health on Cognitive Performance

Mental health plays a crucial role in cognitive performance during
pregnancy. Conditions such as depression and anxiety can have a
profound impact on cognitive function, affecting memory,

attention, and decision-making abilities. Depression during
pregnancy is associated with difficulties in concentration and
memory, which can interfere with daily activities and
professional responsibilities (Bannbers et al., 2013).

Addressing mental health issues through interventions such as
counseling, cognitive-behavioral therapy, and mindfulness
practices can help mitigate their impact on cognitive function. By
improving mental health and managing stress and anxiety,
preghant women can better cope with the cognitive changes
associated with pregnancy brain (Field et al., 2010).

Common Symptoms
Pregnancy brain is typically characterized by a range of cognitive
symptoms. The most commonly reported symptoms include:

1. Forgetfulness: Pregnant women often report an increase
in forgetfulness, such as misplacing items, forgetting
appointments, or struggling to recall recent conversations
(Crawley et al., 2003).

2. Difficulty Concentrating: Many women experience
challenges in maintaining focus on tasks, particularly those
that require sustained attention or complex problem-
solving. This can impact both personal and professional
responsibilities (Brett & Baxendale, 2001).

3. Mental Fog: A general sense of mental fogginess or
clouded thinking is another common symptom, where
tasks that were previously easy may seem more
challenging (Henry & Rendell, 2007).

4. Slower Cognitive Processing: Some studies have noted
that pregnant women may experience slower cognitive
processing speeds, affecting their ability to quickly
understand and react to information (Davies et al., 2005).

These symptoms can vary in severity and duration, often peaking
during the third trimester when hormonal changes are most
pronounced. For many women, these cognitive changes are
temporary and tend to resolve postpartum (Buckwalter et al.,
1999).

Impact on Cognitive Functions

A. Memory and Information Retention

Pregnancy brain, characterized by cognitive changes during
pregnancy, notably affects different types of memory. Working
memory, which involves holding and manipulating information
over short periods, is particularly vulnerable. Studies have shown
that pregnant women often experience a decline in working
memory capacity, leading to difficulties in tasks that require
maintaining and updating information (Buckwalter et al., 1999).

Short-term memory, responsible for storing information for brief
durations, is also affected. Pregnant women may find it
challenging to recall recent events or instructions, impacting daily
activities and professional responsibilities. These memory
changes are attributed to hormonal fluctuations, particularly
increased levels of progesterone and estrogen, which influence
neurotransmitter systems and brain regions involved in memory
processes (Henry & Rendell, 2007).
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Empirical research has documented memory changes in pregnant
women through various cognitive assessments. For instance, a
study by Brett and Baxendale (2001) found that pregnant women
performed worse on tasks involving verbal memory and visual-
spatial memory compared to non-pregnant women. Another study
by Henry and Rendell (2007) demonstrated significant
impairments in  prospective memory, which involves
remembering to perform planned actions.

Research by Cuttler et al. (2010) examined the effects of
pregnancy on different types of memory using a range of
cognitive tests. Their findings indicated that pregnant women
exhibited notable deficits in both working memory and episodic
memory, which is responsible for recalling specific events or
experiences. These studies highlight the pervasive impact of
pregnancy on various memory domains, contributing to the
overall experience of pregnancy brain.

b. Attention and Concentration

Pregnant women often report difficulties in sustaining attention
and managing multiple tasks simultaneously. These attentional
deficits can manifest as increased distractibility, prolonged
response times, and a reduced ability to focus on complex tasks.
Hormonal changes, particularly fluctuations in estrogen and
progesterone, are believed to disrupt neural circuits involved in
attention regulation, leading to these cognitive challenges (Poser
etal., 1986).

Multitasking, which requires the simultaneous management of
several cognitive processes, is particularly challenging during
pregnancy. Pregnant women may struggle to juggle professional
duties, household tasks, and other responsibilities, leading to
decreased efficiency and increased stress. These difficulties are
exacerbated by the physical and emotional demands of
pregnancy, further impacting cognitive performance (de Groot et
al., 2006).

Evidence from cognitive tests and self-reported data supports the
notion of impaired attention and concentration during pregnancy.
In a study by Christensen et al. (2010), pregnant women showed
decreased performance on tasks requiring sustained attention and
rapid information processing compared to non-pregnant controls.
Self-reported data from pregnant women also indicate increased
difficulties with concentration and a heightened sense of mental
fatigue.

Further research by Crawley et al. (2003) utilized a battery of
cognitive tests to assess attentional capacities in pregnant women.
Their findings revealed significant impairments in selective
attention and divided attention, supporting the notion that
pregnancy brain affects the ability to filter and prioritize
information effectively. These studies provide robust evidence for
the attentional challenges experienced by pregnant women.

c. Executive Functioning

Executive functioning, which encompasses higher-order
cognitive processes such as planning, decision-making, and
problem-solving, is also impacted by pregnancy brain. Pregnant
women may experience difficulties in organizing tasks, making
complex decisions, and solving problems efficiently. These
challenges can be attributed to hormonal influences on the
prefrontal cortex, a brain region critical for executive functions
(Henry & Rendell, 2007).

Research suggests that hormonal changes during pregnancy,
particularly elevated levels of progesterone, can impair the
cognitive flexibility and inhibitory control required for effective
executive functioning. This can result in increased indecisiveness,
difficulty adapting to new information, and challenges in
managing goal-directed behavior. These effects on executive
functioning can impact both personal and professional aspects of
a pregnant woman's life (Buckwalter et al., 1999).

Empirical research has documented changes in executive function
during pregnancy through various cognitive assessments. A study
by Keenan et al. (1998) found that pregnant women exhibited
deficits in tasks requiring cognitive flexibility and inhibitory
control, such as the Stroop test and the Wisconsin Card Sorting
Test. These findings suggest that pregnancy brain can impair the
ability to switch between tasks and inhibit automatic responses.

Another study by De Groot et al. (2006) assessed the impact of
pregnancy on decision-making and problem-solving abilities.
Their results indicated that pregnant women had difficulties in
tasks requiring strategic planning and complex problem-solving,
further supporting the notion of impaired executive functioning
during pregnancy. These research findings underscore the broad
impact of pregnancy brain on various cognitive domains.

Importance of Studying Pregnancy Brain in Academia
Studying pregnancy brain is crucial in academia due to its
potential impact on professional performance and career
progression. Academia demands high levels of cognitive
function, including memory, concentration, attention to details
and executive functioning, which are often affected by pregnancy
brain. Women experiencing cognitive changes during pregnancy
may find it challenging to maintain their usual level of
productivity, which can influence their teaching, research, and
administrative duties (Cuddy et al., 2014).

Anecdotal evidence from academic women provides insight into
the real-world impact of pregnancy brain. Many report challenges
in meeting deadlines, maintaining focus during lectures, and
keeping up with research demands. These narratives highlight the
need for a supportive academic environment that recognizes and
accommodates the cognitive changes associated with pregnancy.
e Teaching Responsibilities: Cognitive impairments such as

forgetfulness and difficulty concentrating can affect

classroom performance, including lecture delivery and

student interactions. These challenges can diminish the
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quality of teaching and student engagement, impacting
evaluations and career advancement opportunities (Lester &
Sallee, 2009).

e Research Productivity: Research productivity, a key factor
in academic career progression, can be significantly
hindered. The need for sustained focus and complex
problem-solving in research can be significantly affected by
pregnancy brain. Delays in research projects, decreased
productivity, and challenges in writing and grant applications
can hinder academic progress and career growth (Mason &
Goulden, 2004). These delays can impact publication rates
and the ability to secure funding, crucial metrics for tenure
and promotion (Mason et al., 2013). Moreover, the high
expectations and pressures of academia can exacerbate the
stress and anxiety associated with pregnancy brain, further
affecting performance (Gonzales & Fiorentino, 2010).

e Administrative Duties: Academic roles often involve
substantial  administrative  responsibilities, including
committee work and leadership positions. Pregnancy brain
can impair the ability to manage these tasks effectively,
impacting  decision-making  processes and  overall
institutional functioning (Ward & Wolf-Wendel, 2012).

e Work-Life Balance: Balancing the demands of pregnancy
with academic responsibilities can be particularly
challenging. The pressure to maintain high productivity
levels while managing pregnancy-related cognitive and
physical changes can lead to burnout and decreased job
satisfaction (Gonzales & Fiorentino, 2010).

[ ]

The academic environment often lacks adequate support systems

and policies to accommodate the cognitive and physical demands

of pregnancy and childbirth. This lack of support can lead to
increased stress and difficulty balancing professional and

personal responsibilities (Ward & Wolf-Wendel, 2012).

By recognizing the specific needs of pregnant women in
academia, institutions can develop targeted policies and support
systems to help mitigate these impacts, promoting a more
inclusive and supportive academic environment.

The cognitive challenges posed by pregnancy brain can affect
women's career progression in academia. Perceptions of reduced
productivity may contribute to biases against pregnant women
and new mothers, affecting their opportunities for advancement
and recognition. This bias can exacerbate existing gender
disparities in academic leadership and tenure-track positions.

Potential Interventions and Coping Strategies

To address the impact of pregnancy brain on academic
productivity, institutions can implement supportive policies,
mentorship programs, peer support networks and access to
cognitive and mental health resources.

a. Cognitive Training and Mental Exercises

Cognitive training and mental exercises can be effective in
mitigating the cognitive challenges associated with pregnancy

brain. Techniques such as mnemonic devices, chunking, and
visualization can help improve memory retention and recall. For
instance, mnemonic devices create associations that make
information easier to remember, while chunking involves
breaking down large pieces of information into smaller, more
manageable units (Borella et al., 2010). Visualization, on the
other hand, enhances memory by creating mental images of the
information to be remembered, making abstract concepts more
concrete (Richardson, 2011).

Mindfulness practices and meditation can also enhance
concentration and cognitive flexibility. Mindfulness exercises,
such as focused breathing and mindful observation, help in
maintaining attention and reducing stress, which can otherwise
exacerbate cognitive difficulties (Zeidan et al., 2010). Regular
practice of these techniques can lead to improvements in working
memory and executive function, which are often impaired during
pregnancy (Jha et al., 2007).

Cognitive rehabilitation programs, which are structured
interventions designed to improve cognitive function, have shown
promise in addressing cognitive deficits. These programs
typically involve a series of targeted exercises aimed at enhancing
specific cognitive skills, such as memory, attention, and problem-
solving. Studies have demonstrated that cognitive rehabilitation
can lead to significant improvements in cognitive performance in
various populations, including those experiencing cognitive
decline due to aging or neurological conditions (Clare & Woods,
2004).

For pregnant women, tailored cognitive rehabilitation programs
could provide structured support to manage pregnancy brain.
Such programs might include memory training exercises,
attention enhancement tasks, and problem-solving activities, all
designed to fit the specific cognitive challenges faced during
pregnancy and beyond. Research suggests that engaging in these
programs can result in measurable improvements in cognitive
function, which can help mitigate the impact of pregnancy brain
on academic performance (Willis et al., 2006).

a. Organizational and Institutional Policies

Academic institutions can play a crucial role in supporting
pregnant women by implementing best practices and policies that
address their unique needs. Best practices include offering
flexible work arrangements, such as adjustable schedules and
telecommuting options, which can help pregnant women manage
their cognitive and physical challenges more effectively (Drago
et al., 2005). Providing access to maternity leave and ensuring
that policies are clearly communicated and easily accessible can
also reduce stress and allow for better planning and adaptation to
pregnhancy-related changes (Sallee, 2008).

Institutions should also consider creating dedicated support
programs for pregnant and parenting academics. These programs
might include peer support groups, mentorship opportunities, and
workshops on managing work-life balance. Such initiatives can
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foster a supportive community and provide practical advice and
emotional support, helping pregnant academics navigate their
professional responsibilities more effectively (Ward & Wolf-
Wendel, 2012).

To better support pregnant women in academia, institutions
should consider several key policy changes and accommodations.
These might include:

i Extended and Paid Maternity Leave: Ensuring that
maternity leave is both extended and fully paid can
provide significant relief for pregnant academics,
allowing them to recover and adapt to their new roles
without financial strain (Mason & Goulden, 2004).

ii. Flexible Scheduling and Remote Work Options:
Allowing for flexible scheduling and remote work can
help accommaodate the cognitive and physical needs of
pregnant women, enabling them to maintain
productivity while managing pregnancy-related
symptoms (Drago et al., 2005). Allowing pregnant
academics to adjust their work hours to accommodate
medical appointments and manage fatigue.

iii. ~ On-Campus Childcare Services: Providing access to
affordable, on-campus childcare can reduce the stress
associated with balancing parenting and academic
responsibilities, helping women return to work more
smoothly (Ward & Wolf-Wendel, 2012).

iv. Supportive Mentorship Programs: Establishing
mentorship programs that pair pregnant academics with
experienced mentors who have navigated similar
challenges can provide guidance, support, and practical
advice (Lester & Sallee, 2009). Offering programs
focused on mental and physical health, such as prenatal
exercises or counseling services (Mason et al., 2013).

b. Personal and Professional Strategies

i. Time Management and Self-Care Tips
Effective time management and self-care are essential for coping
with pregnancy brain. Pregnant women can benefit from
strategies such as:

e Prioritize Tasks: Focus on high-priority tasks and
break them into manageable steps to avoid feeling
overwhelmed.

e Use Technology: Utilize digital tools such as calendars,
reminders, to-do lists, task management apps and
organizational tools (Macan et al., 1990), to keep track
of important  responsibilities,  deadlines and
appointments.

e Take Breaks: Regular breaks can help maintain focus
and prevent burnout.

e Healthy Lifestyle: Maintain a healthy diet, exercise
regularly, and ensure adequate sleep to support
cognitive function (Gonzales & Fiorentino, 2010). This
can also help maintain energy levels (Michie, 2002).

ii. Building a Supportive Network and Seeking
Professional Help

Building a supportive network is crucial for managing the
challenges of pregnancy brain. Pregnant women should seek
support from colleagues, friends, and family members who can
provide emotional and practical assistance. Additionally,
professional help, such as counseling or coaching, can offer
tailored strategies to cope with cognitive changes and stress. Peer
support groups, both within and outside academic institutions, can
also provide a sense of community and shared experience (Lester
& Sallee, 2009).

Future Research Directions

Despite significant advances in understanding pregnancy brain,
several gaps and conflicting findings remain. One major area with
limited research is the long-term impact of pregnancy-related
cognitive changes. Most studies focus on short-term effects, often
neglecting how these changes might persist or evolve postpartum.
Additionally, there is a lack of consensus on the extent and nature
of cognitive deficits during pregnancy, with some studies
reporting significant impairments while others find minimal or no
effects (Henry & Rendell, 2007).

Another gap is the diversity of study populations. Much of the
existing research has been conducted on relatively homogeneous
samples, often from Western, educated, industrialized, rich, and
democratic societies. This lack of diversity limits the
generalizability of findings across different cultural,
socioeconomic, and geographical contexts (Arnett, 2008).

To address these gaps, future research should adopt more rigorous
and comprehensive methodologies. Longitudinal studies that
follow women from pre-pregnancy through postpartum would
provide valuable insights into the temporal dynamics of
pregnancy brain. Additionally, employing larger and more
diverse samples would enhance the generalizability of results.

Standardizing cognitive assessments and ensuring their
ecological validity is crucial. Using a combination of
neuropsychological tests, self-reported measures, and real-world
tasks can provide a more holistic understanding of cognitive
changes during pregnancy. Incorporating neuroimaging
techniques, such as functional MRI, can also elucidate the neural
underpinnings of these changes (Hoekzema et al., 2017).

Integrating insights from neuroscience, psychology, and
education can foster a more comprehensive understanding of
pregnancy brain. Neuroscience can elucidate the biological
mechanisms underlying cognitive changes, while psychology can
provide context regarding emotional and behavioral aspects.
Education can offer practical strategies for supporting pregnant
women in academic settings.

Interdisciplinary collaborations can also enhance methodological
approaches. For instance, combining neuroimaging with
psychological assessments can link structural and functional brain
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changes to specific cognitive outcomes. Similarly, educational
research can inform interventions and policy recommendations to
support pregnant women in academia (Kim et al., 2010).

CONCLUSION AND RECOMMENDATIONS
Pregnancy brain has significant implications for women in
academia, affecting professional performance and career
progression. The cognitive challenges associated with pregnancy
can hinder productivity, complicate multitasking, and impact
decision-making, thereby affecting academic responsibilities and
career development. Addressing these challenges is essential for
promoting gender equality and supporting the professional
growth of women in academia.

Increased awareness, research, and institutional support are
crucial for mitigating the effects of pregnancy brain. Institutions
should implement supportive policies and practices, such as
flexible work arrangements, extended paid maternity leave, and
access to mental health resources. Researchers should continue to
investigate the cognitive changes associated with pregnancy,
employing rigorous methodologies and interdisciplinary
approaches to enhance understanding and develop effective
interventions.

By acknowledging and addressing the cognitive challenges faced
by pregnant women, academic institutions can foster a more
inclusive and supportive environment, ultimately benefiting the
professional and personal well-being of women in academia.
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