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The centre of world-leading research into women’s brain health 
and aging can be found in a windowless lab on the ground floor 

of the University of Toronto’s Sidney Smith Hall – a communal, 
computer-filled workspace with adjacent testing rooms, which 
include a magnetic resonance imaging (MRI) scanner. 

On a recent Tuesday afternoon, a handful of women and one man 
gathered and opened their laptops to commence their regular weekly 
meeting. On one computer screen was the face of a colleague joining 
via Skype from Montreal. The room was decorated with posters by the 
cartoonist Soglow and the sculptor Alexander Calder.

While their project may have profound implications, the atmosphere 
was casual, unassuming, and welcoming. 

The team leader Dr. Gillian Einstein made a point of highlighting 
the accomplishments of a student who entered the room after 
the meeting started, named Elizabeth Baker-Sullivan. Dr. Einstein 
pointed out that she had helped them establish the participant 
database and flagged potential participants for eligibility. Of 
Baker-Sullivan’s contributions, Dr. Einstein said, “You just see 
these talents emerge.”  

Dr. Einstein currently holds the Wilfred and Joyce Posluns 
Chair in Women’s Brain Health and Aging, 

THE FIRST RESEARCH CHAIR IN THE WORLD DEVOTED 
TO IMPACTING AND ENHANCING RESEARCH ON SEX  
AND GENDER DIFFERENCES IN BRAIN HEALTH. 

When Dr. Einstein started this lab in 2006, it was just her and one 
or two associates. Now, she is enthusiastic to have more compa-
triots, students, and postdoctoral fellows joining her on the 
journey.

“It’s great. I love it! They’re so excited about the work and I 
love thinking that these guys will have their own labs 

someday and carry it forward,” she said in an 
interview later in her office. 

“You need a critical mass working on a project, and we’ve got that now.”

The subject of the meeting was the challenging task of recruiting 
participants for their studies.  The research team works in cooper-
ation with various Toronto hospitals, as well as one in Sweden and 
one in Montreal, where they recruit patients who might be suit-
able for the project. They are focusing on women who have had 
their ovaries removed (ovariectomy or oophorectomy) in young 
and middle age (before the age of 50) as a precautionary measure 
because they carry a gene (BRCA1/2) that puts them at high risk of 
developing breast and ovarian cancer. 

THE RESEARCHERS WANT TO DETERMINE HOW THE 
RESULTANT CHANGES IN ESTROGEN LEVELS AFFECT 
COGNITION, WHICH THEY FEEL MAY ULTIMATELY 
CONTRIBUTE TO UNDERSTANDING WHY WOMEN SUFFER 
FROM ALZHEIMER’S DISEASE MORE OFTEN THAN MEN. 

To maintain appropriate scientific rigour 
for their study, the research team 

must ensure consistency in the 
medical histories of each 

Your Best Interests in Mind  
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subject. At this meeting, they were considering whether two new 
potential recruits met the inclusion criteria for the control popula-
tion. Dr. Einstein quizzed post-doctoral researcher Nicole Gervais 
about the women’s ages and whether they had already gone 
through menopause naturally before ovarian removal (which 
might indicate other endocrine issues that would complicate the 
interpretation of their results). 

They then moved onto a discussion of their research question-
naire for the second year of testing. Not wishing to overwhelm 
their participants, they had whittled 80 questions down to 30 and 
were now examining every word of every sentence in order to 
ensure clarity.  

Concerned that the participants might overlook an important 
question about how long they had received hormone replacement 
therapy, Dr. Gervais recommended that they write the question in 
bold face type. Then they also decided to write the term out in full 
(as opposed to using the abbreviation “HRT”), so that there would 
be no confusion. 

It is a painstaking, but essential process. When the time comes to 
have papers peer reviewed, the researchers can expect to be inter-
rogated about whether they have sufficient numbers of partici-
pants, whether participant medical histories are consistent with 
the underlying research question, and whether the questionnaires 
are clear and pertinent. Details matter at this level of scientific 
research. There is a constant tension in the recruitment process 
– the researchers need to recruit enough women to get a valid 
sample, but they also need to ensure that the participants meet the 
study’s criteria.

“That’s why I like having these meetings,” said Dr. Einstein. “We 
are strengthening the science.” It is a project drawing interest 
across the globe, with Dr. Einstein asked regularly to speak 
about it. 

She thinks people are intrigued by the depth and breadth of the 
work. 

THE RESEARCH IS NOT ONLY DEALING WITH 
NEUROPSYCHOLOGY AND BRAIN IMAGING, BUT ALSO 
RELATED ASPECTS SUCH AS SLEEP, INFLAMMATION, 
STRESS, AND SENSE OF SELF.

“With gender studies, people are really interested in the approach, 
which is a whole-body approach,” explained Dr. Einstein. “It’s not 
just the brain and genitals, it’s about the interaction of the different 
body systems. It’s about women’s whole lives actually. What I call 
situated neuroscience, another way of thinking about the brain in 
context.”  

The mission statement on Dr. Einstein’s website summarizes her work: 

THE EINSTEIN LAB EXPLORES HOW “THE WORLD WRITES 
ON THE BODY” … BY STUDYING HOW HEALTH CONDITIONS 
MORE COMMON IN WOMEN AND GENDER-DIVERSE 
INDIVIDUALS AFFECT BRAIN FUNCTION AND COGNITION. 
OUR GOAL IS TO UNDERSTAND HOW SEX AND GENDER 
INFLUENCE BRAIN HEALTH, MEMORY, AND AGING.  

It is an intriguing image: “how the world writes on the body.” When 
asked to explain the concept, Dr. Einstein noted that she does not 
believe it is possible to think of one’s life experiences as sepa-
rate from biology. “The social becomes biological. You can think 
of people doing a certain kind of work that shapes the way their 
bodies are, literally. If people undergo certain types of surgery, 
then that shapes the way their bodies are. For instance, if women 
have their ovaries removed, that changes their brains.”

It is through observing and testing their participants in Toronto, 
Montreal, and Sweden that Dr. Einstein’s research team hopes to 
find answers. There are both written and verbal cognition tests, as 
well as MRI scans to look for physical changes in the participants’ 
brains. It is suspected that lower estrogen levels might be related 
to the higher rates of dementia in women, although Dr. Einstein 
is reluctant to draw any definitive conclusions at this time. There 
are several papers coming close to publication, possibly within 
the year. 

She hopes that her work will provide both doctors and patients with 
a fuller picture of the impact of ovarian removal surgery, giving 
women more information about the potential risks and ramifica-
tions so that they can make informed decisions. 

Dr. Einstein is also interested in studying the trans popula-
tion and, specifically, the impact of long-term hormone treat-
ment. The aim of hormone treatment in transgender people 
is to adjust their secondary sex characteristics to be more 
congruent with their experienced gender. Dr. Einstein has 
already conducted studies with trans men, but would also like 
to conduct research with aging trans women, as there is very 
limited research in this area. 

It all supports progress towards a broader goal. “I am inter-
ested in ultimately knowing why more women than men have 
Alzheimer’s disease, and how estrogen loss plays a role in that,” 
said Dr. Einstein. 

A better understanding of the early signs of Alzheimer’s disease 
and other forms of dementia could translate into earlier diagnosis 
and intervention – all raising the tantalizing prospect of reversing 
the devastating effects of these mind-robbing diseases. 
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For any researcher, the prospect of shedding light on an 
understudied field is an intriguing opportunity. Dr. Anne Almey 

was drawn to explore the complex interaction between hormones 
and cognition in women – an area that has, until recently, 
garnered little attention. 

“There’s not a lot of research on female-specific conditions and 
the particular roles that hormones like estrogen and proges-
terone play in cognition. I feel that work fell at the wayside for 
a while. So, I get to contribute to righting that wrong,” Dr. Almey 
said in a telephone interview from her office at the Douglas 
Mental Health Institute in Montreal.  

Dr. Almey is the recipient of the Posluns Postdoctoral Fellowship 
in Women’s Brain Health and Aging. Although based in Montreal 
with an affiliation with McGill University, she is also part of 
the research team at the Einstein Lab, which is centred at the 
University of Toronto.  

Despite the fact that women suffer from dementia twice as much 
as men, and an astounding 70% of new Alzheimer's patients will 
be women, the majority of research for brain-aging diseases has 

focused 
primarily (if not entirely) on 
men. “It does represent some level of 
institutionalized sexism,” she said.  

DR. ALMEY HOPES TO CLARIFY THE ROLE THAT 
ESTROGEN PLAYS IN COGNITIVE AND NEUROBIOLOGICAL 
FUNCTIONING IN WOMEN, AND PERHAPS CONTRIBUTE TO 
TREATMENTS TO SLOW THE PROGRESSION OR PREVENT 
THE DEVELOPMENT OF ALZHEIMER’S DISEASE IN WOMEN.

Her interest in sex differences in cognition and behaviour began 
early in her career during her undergraduate thesis, which 
examined sex differences in social learning and aggression in 
rodent models, as well as the role that estrogen played in these 
sex differences. Her graduate studies examined the contribu-
tion of estrogen to numerous dopamine-dependent cognitive 
processes, including selective attention, reversal learning, and 
perseveration. 

Hedging Your Bet  
with researcher Dr. Anne Almey 
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Now, as a postdoctoral researcher with the Einstein Lab, Dr. Almey 
has moved on to human subjects, studying women who have had 
their ovaries removed as a precautionary measure because they 
carry a gene (BRCA1/2) that puts them at high risk of developing 
breast and ovarian cancer. 

This research has a personal resonance for Dr. Almey. A few years 
ago, her mother was diagnosed with breast cancer. She recovered 
and was prescribed hormone-blocking medications in order to 
reduce the chances of a recurrence.  

Dr. Almey now has an opportunity to study the impact of hormone 
loss on women, a real issue for her mother. “It became clear that 
we don’t understand the side effects of those medications partic-
ularly well. So, this experience has really helped me to relate to 
the patients that we see in the study and has driven my interest in 
the topics that I’m studying in the Einstein Lab.”

She joined Dr. Gillian Einstein’s team in November 2017, with 
a mandate to recruit Montreal-area women willing to partic-
ipate in the study. It was a means of broadening the base of 
test subjects beyond those already recruited in Toronto and at 
a site in Sweden. The larger the test group, the more credible 
the results.  

As she started to build her pool of participants in Montreal, Dr. 
Almey was able to quickly commence her research, using data 
from the women already recruited at the other sites. At its heart, 
her research tries to understand the effect that hormones, 
specifically estrogen, have on cognition. She and her colleagues 
are comparing the experiences of three groups of women of a 
similar age: those who have had an oophorectomy (ovary removal 
surgery) and did not receive hormone replacement therapy; those 
who have had an oophorectomy, but have received hormone 
therapy; and those who still have their ovaries. 

Dr. Almey and her colleague Dr. Nicole Gervais, another postdoc-
toral researcher in the Einstein Lab, already have made some 
important preliminary findings, which they recently presented at 
a conference in California. 

FOR THE FIRST GROUP OF PARTICIPANTS (I.E. WOMEN 
WHO HAVE HAD THEIR OVARIES REMOVED AND DID 
NOT RECEIVE HORMONE REPLACEMENT THERAPY), 
THE RESEARCHERS OBSERVED BOTH A DECREASE IN 
WORKING MEMORY PERFORMANCE AND A DECREASE IN 
THE THICKNESS OF THE GREY MATTER IN THE CORTEX 
(KNOWN AS CORTICAL THICKNESS).  

Interestingly enough, the researchers did not observe either 
of these changes in those participants who received hormone 
therapy after surgery, which seems to suggest that replacing 
hormones that are lost when one’s ovaries are removed can help 
to reduce the negative effects on the brain and cognition. 

“It’s been really exciting,” said Dr. Almey. “But we don’t want to 
get ahead of ourselves.” Dr. Almey emphasized that these results 
are preliminary, and further research is needed with additional 
subjects.

She hopes that through her test group in Montreal she will be able 
to also explore the relationship between hormone loss and mood 
changes. 

THERE IS SOME EVIDENCE THAT WOMEN WHO HAVE HAD 
THEIR OVARIES REMOVED EXPERIENCE AN INCREASE IN 
ANXIETY AND DEPRESSION. 

Dr. Almey’s goal is to further our understanding of women’s brain 
health and to help better inform women of the implications of an 
oophorectomy.  

“The research means a lot to me,” said Dr. Almey. “It makes you 
feel like you’re actually making a contribution, and the knowledge 
that I’m generating might help people like my mother.”

“It feels like women empowering other women.” 
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In the more than half a century since it was approved for use, the 
oral contraceptive pill (also known as the birth control pill) has 

been taken by millions of women across the globe – making it one 
of the world’s most-prescribed medications. Despite its widespread 
use, though, there have only been a handful of studies to date that 
examine the cognitive effects of the pill. 

When Laura Gravelsins started investigating the birth control pill 
and its effect on memory as part of her master’s research at the 
University of Toronto, she was surprised to learn that the research 
in this area was incredibly limited.  

“One of the very shocking things that we found through doing our 
literature searches was that no one had ever looked at whether the 

time at which you took the pill might have any consequences for 
cognition,” said Gravelsins in an interview with Mind Over Matter®.

THE TIMING MATTERS BECAUSE THE CONCENTRATIONS 
OF HORMONES CONTAINED IN THE BIRTH CONTROL PILL 
VARY THROUGHOUT THE DAY IN WHICH IT IS TAKEN – 
SPIKING IN THE FIRST COUPLE OF HOURS, AND THEN 
GRADUALLY DIMINISHING AS THE BODY METABOLIZES IT. 

Gravelsins wanted to find out whether the differing hormone 
levels would affect a woman’s cognition and queried whether the 
higher levels of hormones in the early hours of the day would lead 
to lower performance on tests.

Tough Pill to Swallow  
with researcher Laura Gravelsins  
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Filling this knowledge gap has been a powerful motivator for 
Gravelsins, inspiring not only her master’s project, but also her 
current research at the Einstein Lab where she continues to 
explore the effect of hormones on women’s cognition. “It’s very 
rewarding to be able to do a study to uncover some of this knowl-
edge, which is unknown, and which has implications for women’s 
health,” she said.  

In her initial studies of the birth control pill, Gravelsins focused on 
young, healthy women (primarily between the ages of 18 and 22) 
and was relieved to discover that there was no difference in an indi-
vidual’s cognitive performance throughout the day, nor was there a 
difference between women with varied genetic makeups.  

But now, as she launches her PhD work with the Einstein Lab, 
Gravelsins will be examining a much different cohort of women: 
those who have had their ovaries removed at a young age. 

“When you’re investigating memory in such a young, healthy, 
already high-functioning population, it’s difficult to find differ-
ences between the groups. However, looking at other literature, it’s 
common to see these differences emerge between genetic groups 
in older populations,” she said. 

Her new test group will include women who have had their ovaries 
removed as a precautionary measure because they have a genetic 
mutation that makes them more likely to develop breast or ovarian 
cancer. It is a procedure that drastically decreases the body’s 
natural production of estrogen. 

Building on her previous work, Gravelsins will focus on those women 
who are receiving hormone therapy (HT), and examine its impact 
on cognition. When a woman’s ovaries are removed, it immedi-
ately induces menopause. It is an abrupt change, unlike the kind of 
gradual decrease in hormone levels that occurs with natural meno-
pause.  HT is prescribed in the hope of easing the transition. 

“If you’re taking exogenous estradiol and progesterone, it’s almost 
as if you haven’t had your ovaries removed, but there are bound to 
be some differences between making your own estradiol and taking 
synthetic versions,” said Gravelsins. 

ONE OF THE AREAS THAT GRAVELSINS IS INTERESTED 
IN EXPLORING IS WHETHER OR NOT HORMONE THERAPY 
RESTORES COGNITIVE FUNCTION IN WOMEN WHO HAVE 
UNDERGONE AN OOPHORECTOMY (THE SURGICAL 
REMOVAL OF ONE OR MORE OVARIES).

Gravelsins suspects that, consistent with previous research, 
HT will have a beneficial effect on memory, but notes that the 
existing studies have only covered the first few months after the 
surgery, whereas her project will observe the participants for 
several years. 

“If you just had the surgery, you might not notice any differences, 
but they might appear at a later date. I think it’s important to 
look at all of these components because humans are so complex, 
with different histories and different genetics, different hormone 
makeups.”

Gravelsins is currently helping to recruit women who are prepared 
to share their life experiences to assist in the research. It is a 
multi-stage process that involves working with various hospitals 
and doctors to identify potential candidates, scheduling inter-
views, and having candidates complete a detailed demographic 
questionnaire to ensure that they fit the desired profile. “It’s 
an amazing population to examine. And to be connected to the 
hospitals – to actually be able to recruit this population – is really 
fantastic too.”

At times, recruiting research participants can be a delicate matter. 
The women in this cohort have often experienced considerable 
hardship and may have recently received bad news from their physi-
cian. “We always ask the doctor for permission to enter the room 
and sometimes he or she will say this is not a good candidate, or 
that this person is taking it very hard, they’re not in a good mental 
or emotional state to be approached today and we do respect that 
because we do have to remember that we’re dealing with people. 
These are their lives.” 

Gravelsins also has a personal motivation driving her research. Her 
aunt survived a bout with cervical cancer. Watching a close family 
member go through such a traumatic experience sparked a desire 
to advance knowledge of women’s health. 

“Having very strong, important women figures in my life has really 
made an impact and changed the way that I view things. It makes 
these issues all the more important.”

As someone who is fascinated by the complex relationship between 
hormones, genes, and cognition, Gravelsins says that she feels 
very fortunate to be a member of a research team that shares her 
passion and whose collective work aspires to fill critical gaps in 
research. 
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Often taken for granted, the ability to find one’s way is essen-
tial to autonomy, independence, and self-reliance. The process 

of finding one’s way includes knowing where you are, knowing 
your desired destination, knowing (and following) the best path or 
route to the destination, recognizing the destination upon arrival, 
and finding the way back. 

SPATIAL DISORIENTATION AND DECLINING 
“WAYFINDING” ABILITIES ARE AMONG THE EARLY 
SYMPTOMS OF DEMENTIA, LIMITING AN INDIVIDUAL’S 
ABILITY TO PERFORM ACTIVITIES OF DAILY LIVING 
INDEPENDENTLY (SUCH AS FEEDING ONESELF, BATHING, 
DRESSING, GROOMING, AND HOMEMAKING). 

As someone who is passionate about exploring the city on foot, 
Alana Brown empathizes with individuals with dementia whose  
difficulties with spatial orientation can leave them unable to 
navigate their way home. 

“I couldn’t imagine that being taken from me. Places are so 
important to your memories, and so it’s an emotional thing for 
me,” she said in an interview with Mind Over Matter®.

Brown will be delving deeper into the mysteries of the brain as 
part of her work in the Einstein Lab at the University of Toronto. 
The first-year Masters student in psychology was already well 
acquainted with lab leader Dr. Gillian Einstein, having taken a memo-
rable class with her as she pursued her undergraduate degree.   

Brown volunteered in the lab for two years prior to joining as a 
graduate student. She is particularly interested in the impact 
of hormones, and specifically estrogen, on brain structure and 
function in the context of spatial abilities, navigation strategies, 
and wayfinding behaviours in humans. This is an area that reso-
nates with any caregiver of an individual living with dementia, 
given the grave concerns about individuals getting confused, 
lost, or easily disoriented – in both familiar and unfamiliar  
environments – as the disease takes its toll. Surprisingly, there 
is very limited research on this subject, despite its practical 
implications. 

Brown is currently working with the lab’s research participants: 
women who have had their ovaries removed as a precautionary 

measure because they carry a genetic mutation that makes 
them more susceptible to developing breast or ovarian cancer. 
This procedure drastically decreases the body’s natural produc-
tion of estrogen.

BROWN IS EXAMINING THE PARTICIPANTS’ ABILITY TO 
ASSOCIATE NAMES WITH FACES AND THE WAYS IN WHICH 
THEY REMEMBER THOSE ASSOCIATIONS. 

In this study, the participants are first shown photographs of faces 
that are each accompanied by a name and are asked to subjectively  
rate whether they believe the name suits the face. This helps to 
ensure that the participants are processing each face-name pair 
and focusing on the task at hand.  

Immediately thereafter, in what is called the “recognition phase,” 
the participants are shown the photographs of the faces again, 
but this time they are provided with two names and are asked 
to recall which name was previously associated with a partic-
ular face. The researchers monitor brain activity, focusing on the 
hippocampus (a region of the brain that is associated primarily 
with memory, learning, and cognition) and the prefrontal cortex  
(a region of the brain that is involved in the regulation of 
behaviour and attention).

BROWN AND HER COLLEAGUES SUSPECT THAT THERE 
WILL BE DIFFERENCES IN BRAIN ACTIVITY WHEN THE 
PARTICIPANTS ARE LEARNING FACE-NAME PAIRS 
BETWEEN THOSE WHO HAVE HAD AN OOPHORECTOMY 
(OVARY REMOVAL SURGERY) AND THOSE WHO HAVE  
HAD NOT. 

If Memory Serves  
with researcher Alana Brown  

INSIDE THE LAB

INTERESTED IN CONTRIBUTING TO  
DR. EINSTEIN'S RESEARCH?
If you live in the GTA or Montreal, are a woman 
between the ages of 30 and 60, and DO (study group) 
or DO NOT (controls) have the BRCA1/2 mutation, 
please contact: estrogens.cognition@utoronto.ca  
or Dr. Gillian Einstein at 416-978-0896.



MIND OVER MATTER® v.08 8MIND OVER MATTER® v.08 8

Decreased activity in the hippocampus and increased activity in 
the prefrontal cortex have been observed during encoding of new 
information in individuals with Alzheimer’s disease. 

Brown is careful to not describe the testing as any kind of early diag-
nostic tool for Alzheimer’s disease, but says that it could be useful 
for identifying which parts of the brain are first affected, long before 
an individual shows any outward signs of cognitive decline.  

“This work could be helpful if there are therapies that emerge in 
the future to treat dementia. It’s best to use them at the earliest 
point possible – it could result in more successful therapeutic 
treatment,” she said.

Brown hopes to help track the entire trajectory of the disease, 
and to better understand the differences between the sexes – a 
subject that, historically, has been overlooked by the broader 
research community. 

“While working on my own thesis, I’ve realized that it is exceed-
ingly difficult to find information and statistics that are specific to 
Alzheimer’s disease in women versus men. It takes a bit of digging.”

All of which contributes to the personal significance of being a 
part of a research team whose central mission is to fill this knowl-
edge gap.

“It’s good to be working with other young women…women who are 
very intelligent and think about these issues that really impact 
women. It is truly inspiring to be around each other.” 



MIND OVER MATTER® v.08 9

When Nicole Gervais started her PhD research at Concordia 
University examining the effect of hormones on memory, she 

was surprised to learn that the test subjects were all male rodents 
– a discovery that was particularly concerning given that she was 
trying to better understand the causes of Alzheimer’s disease, 
which strikes women far more than men. 

Indeed, female mammals have historically been excluded from 
neuroscience and biomedical research, often on the assumption 
that results from males apply to females, or because of concerns 
that hormonal fluctuations confound effects of experimental 
manipulations. 

With the support of her supervisor, Dr. Gervais’s research project 
proceeded with female rodents, which allowed her to examine the 
impact of biological sex and the hormone estrogen on aging, with  
a specific focus on memory.  

During her first post-doctoral project at the University of 
Massachusetts - Amherst, Dr. Gervais worked with both female 
and male common marmosets (small monkeys from Brazil) to 
explore the effect of the drug letrozole, which is administered 
to women after breast cancer surgery in an effort to reduce the 
risk of recurrence. Letrozole is one of a class of drugs referred 
to as aromatase inhibitors (AIs) that suppress the production 
of estrogen, which stimulates the growth of breast tumours 
expressing the estrogen receptor. Although side effects such 
as mood disturbances and memory issues have been reported 
in both humans and animals, little is known about how the drug 
impacts the brain and cognition.

Dr. Gervais and her colleagues administered letrozole to the 
marmosets for four weeks and observed many of the same 
behavioural changes in the female marmosets that are expe-
rienced by women receiving similar treatment, including hot 
flashes and increased anxiety. The researchers also found that 
letrozole compromised the function of neurons in the hippo-
campus and impaired spatial memory. Together, these findings 
 – published in the January 2019 issue of the Journal of 
Neuroscience – suggest adverse effects of letrozole on the brain, 
and call for new therapies that effectively prevent breast cancer 
recurrence while minimizing side effects that further compro-
mise quality of life. 

In the two years since joining the Einstein Lab at the University 
of Toronto, Dr. Gervais has been working with female participants 
who have undergone a bilateral salpingo-oophorectomy (BSO) – a 
surgical procedure in which both of the ovaries and the fallopian 
tubes are removed. BSO is often recommended for women who 
have a gene mutation (BRCA1 or BRCA2) that puts them at a higher 
risk for developing breast or ovarian cancer. While BSO reduces 
cancer risk, it often induces premature or early menopause, and 
drastically decreases the body’s natural production of estrogen. 

Dr. Gervais and her colleagues are exploring whether early meno-
pause has an impact on memory.    

The research has potentially far-reaching implications. 

MANY WOMEN WHO HAVE UNDERGONE BSO FIND THAT 
THEIR QUALITY OF SLEEP DETERIORATES, EXPERIENCE 
MORE EPISODES OF WAKEFULNESS, AND HAVE DIFFICULTY 
FALLING BACK ASLEEP. OVER TIME, THESE EFFECTS MIGHT 
CAUSE PERMANENT CHANGES TO THE BRAIN. 

Estrogen loss is known to disrupt sleep patterns. The researchers 
are currently investigating the effect of sleep disturbance on 
memory and cognition. They measure objective sleep parame-
ters using polysomnography – a test that records brain waves, the 
oxygen level in blood, heart rate, and breathing, as well as eye and 
leg movements. 

In her office at the University of Toronto, Dr. Gervais called up 
cross-sectional images of a participant’s brain on her computer 
screen, which showed two small areas of the hippocampus high-
lighted in blue. She explained that this participant demonstrated 
signs of brain atrophy (the loss of neurons and the connections 
between them) in one region. That particular area was noticeably 
smaller in the female participants who had undergone BSO surgery 
when compared with the control participants of a similar age who 
still have their ovaries.  

“This is an area important for memory, so this might indicate 
memory changes. And if it’s not observable at this age, it might 
be a marker for changes later on,” she said.  “We do not know 
how the findings might relate to Alzheimer’s disease, but they 
potentially could be an early sign of memory changes.”  

Dream On  
with researcher Dr. Nicole Gervais  

INSIDE THE LAB
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Observable differences in the shape and size of regions in the 
brain might occur before the individual actually shows functional 
changes in how his or her brain works. 

After having spent so much time with non-human subjects, 
working with this group of women has been a particularly mean-
ingful experience for Dr. Gervais, who is appreciative of the time 
that these participants have devoted to the research, which 
involves very personal health matters. 

“Most are so warm and welcoming. I feel that even after two 
hours, I have developed a really close relationship, like having a 
chat with a good friend,” she said in an interview with Mind Over 
Matter®.  

The women in her test group are far from passive participants. 
They often conduct their own research through the Internet 
and are naturally anxious about their futures. “A lot of them are 
aware of their sleep problems, so they do report, and they are 
very frustrated by the lack of available knowledge about the 
impact of the surgery on sleep,” said Dr. Gervais. 

She hopes that her research will help fill the present knowledge 
gaps and assist women facing the BSO surgery, to better under-
stand what lies ahead. 

DR. GERVAIS’S WORK CONNECTS TO ONE OF 
THE CENTRAL GOALS OF THE EINSTEIN LAB – TO 
UNDERSTAND HOW SEX AND GENDER DIFFERENCES 
INFLUENCE BRAIN HEALTH, MEMORY, AND AGING. 

“So much research attention is being focused on sleep and 
memory, but a lot of the studies in animals are focussed exclu-
sively on males. That’s extremely surprising and I’m still 
surprised today when speaking with colleagues, as they kind of 
roll their eyes when you talk about sex differences.”

But there is no eye rolling amongst the members of the Einstein 
Lab. The researchers share a passion for exploring issues that 
have been neglected for too long. “I feel very privileged to 
be in this position, to be part of an amazing team addressing 
important questions.” 
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Nina Lykke is a renowned feminist scholar and a distinguished 
professor of gender studies at Linköping University in Sweden. 

She believes passionately in the importance of collaborating with 
academics from other disciplines, and is currently working with Dr. 
Gillian Einstein (leader of the Einstein Lab based at the University 
of Toronto) on a project called Cognition After Bilateral Salpingo-
Oophorectomy (CABSOE), funded by the Swedish Cancer Society 
(Canderfonden). 

The focus group consists of women who have undergone a  
bilateral salpingo-oophorectomy (BSO) – a surgical procedure in 
which both of the ovaries and the fallopian tubes are removed. BSO 
is often recommended for women who have a gene mutation (BRCA1 
or BRCA2) that makes them more susceptible to developing breast or 
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ovarian cancer. While the procedure reduces cancer risk, it also leads 
to a sudden loss of estrogens and abruptly induces menopause.  

The trans-Atlantic collaboration is making an important contribu-
tion to the Toronto team’s research into the effects of hormone loss 
on cognition in women, with the broader goal of understanding why 
women develop Alzheimer’s disease at a much higher rate than men. 

The CABSOE project takes a “whole-body” approach to research, 
which involves exploring the ways in which the structure and func-
tion of the brain are influenced by the context of people’s lives, 
including hormones and genes, as well as culture, social environ-
ment, and personal life experiences. 

THE PROJECT LOOKS BEYOND THE PHYSICAL IMPACTS 
OF HORMONE LOSS TO DELVE DEEPER INTO THE 
FEELINGS, FEARS, AND CONCERNS OF WOMEN WHO ARE 
EXPERIENCING PROFOUND LIFE CHANGES.  

“I really think that the project is enormously inspiring and very 
good at making people with different approaches team up and 
collaborate in very productive ways,” said Lykke in an interview 
with Mind Over Matter® from her office in Linköping, a small city 
about 200 kilometres southwest of Stockholm.

“This project is examining what happens when we remove that part 
of the body,” added Lea Skewes, a philosopher and psychologist 
who works with Lykke on Dr. Einstein’s Swedish team. “It has this 
domino effect throughout the body. It’s not a simple narrative.” 

Working with 13 participants, the researchers conduct detailed 
interviews – some lasting up to two hours – inquiring about the 
participants’ experiences with the surgery and its effect on their 
quality of life, sexuality, identity, and memory. The process is 
often far more in depth than the average counselling session that 
patients might have with their doctors.  

These types of interviews are referred to as qualitative or inten-
sive interviews because they are designed to glean comprehensive 
insights into the quality of the experience from a relatively small 
group of individuals, as opposed to quantitative studies, which 
gather broader, but less-detailed information from larger groups. 

The primary objective of these interviews is to hear from partici-
pants about what they think is important about the topic at hand 
and to hear it in their own words. The interviewers are sensitive to 
the experiences of the participants and are careful to give them 
space to share their stories in their own way. 

“We give a lot of priority to people’s narratives and it gives them 
the opportunity to come up with things that we hadn’t thought 
about. And some unexpected things have come out,” Lykke noted. 

For instance, the researchers were surprised to hear the women 
report overwhelmingly that the surgery was the right thing to do. 

“It came out as a strong statement, stronger than we expected, that 
even though it might have influenced their sexuality in a negative sense, 
even though it may have impacted memory in a negative sense, they do 
not regret it because the cancer risk is really an overwhelming thing.”

Most of the participants indicated that they had watched their mother, 
sisters, and/or aunts die of breast cancer. Those powerful, painful 
memories led them to the realization that they did not want their close 
relatives to have to go through a similar experience, which is one of the 
reasons why they wanted the surgery, despite the consequences. 

“There were reflections on how their dying from cancer would 
influence their partners, but mostly their kids. Really, really strong 
stories about pain and suffering and co-suffering with close rela-
tives,” said Lykke. 

“THEY’RE WILLING TO PAY A PRETTY HIGH PRICE 
IN TERMS OF LOSS OF SEXUAL DESIRE AND LOSS OF 
MEMORY, AND THEY REALLY WANTED THESE STORIES  
TO BE TOLD.” 

She believes that this kind of exploration of human experiences is 
an essential element of research and can yield important insights 
that will lead to more holistic treatment methods. 

“The more in depth you go into people’s lives, the better you can 
counsel them. Doctors can empathize with patients in different 
ways,” observed Lykke. “It gives depth and individuality to under-
standing patients’ perspectives and I think understanding patients’ 
perspectives is really important.” 

Adding to the breadth of this international project, the researchers 
are also exploring the cultural differences between North America 
and Europe from the perspective of the female participants who are 
sharing their personal stories – all of which is being compiled and 
analyzed by researchers from various nations and different special-
ities, both in the humanities and medical science. 

More and more women are being recruited to participate in 
this project, and to contribute their unique life experiences and 
perspectives. “It’s important to have these kinds of connections, to 
do science in these different ways, to create more whole pictures, 
which is really needed,” said Lykke.

Information gained from this study will be 
useful for women who are considering having 
preventive surgery in the future, as well as 
for women who have already elected to have 
this procedure.  Nina Lykke
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