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How Does CBD Afect Women? 
WHRY Fills Gaps in the Science of an Exploding Market 

Google the three-letter acronym 
“CBD,” and you will receive 177 
million results. For comparison, a 
search for “FBI” produces 213 million 
hits, “IBM,” 305 million, and “FDR,” 
just 51.3 million. Do you know what 
CBD is? More importantly, do you 
know what it does? 

CBD is short for cannabidiol, 
a seemingly non-intoxicating 
compound of the cannabis plant, as 
opposed to tetrahydrocannabinol 
(THC), the major psychoactive 
component responsible for the drug’s 
euphoric efect. 

CBD is the main active ingredient in 
a growing category of products sold 

in all 50 states with little regulation. 
The substance can be found in nasal 
sprays, food supplement powders, 
skin patches, suppositories, capsules, 
chocolates, cofee, beer, gummies, 
lollipops, macaroni and cheese, 
hummus, honey, jelly beans, cereal, 
gum, popcorn, peanut butter, massage 
oil, lotions, face masks, deodorant, pet 
treats, and bath bombs. 

In 2019, more than 64 million 
Americans reported trying CBD, the 
majority of whom are female. 

Manufacturers of these products 
have claimed they can help alleviate 
anxiety and pain, promote sleep, and 
treat depression, post-traumatic stress 

Continued on page 3... 

women and men diferently. 
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How Does CBD Affect Women  (Continued from front cover) 

disorder, and more. But there is little 
research to support these claims or the 
safety of regularly using such products 
over time. Currently, the U.S. Food 
and Drug Administration has only 
approved the use of CBD to treat two 
rare, severe forms of epilepsy. 

Now, with a grant from Women’s 
Health Research at Yale, Dr. Sarah 
Lichenstein is leading a study on 
how CBD may afect behavior and 
the brain to determine how it afects 
women and if it afects women and 
men diferently. 

“The majority of research on the 
neurological efects of CBD in 
healthy adults derives from a single 
small study conducted entirely on 
men,” said Lichenstein, Assistant 
Professor of Psychiatry at Yale School 
of Medicine. “If we are to make sure 
these products are safe and efective 
— and, if so, determine correct dosing 
— it is important to complement what 
has been done in men to understand 
how CBD afects the brain in women.” 

In collaboration with Drs. Sarah Yip 
and Ayana Jordan, Dr. Lichenstein is 
focusing on CBD’s potential to treat 
anxiety disorders, the most common 
reason cited by CBD users for their 
interest in these products and a 
condition that is twice as prevalent 
among women than men. One in 
three women will meet the criteria 
for an anxiety or related disorder in 
their lifetime. In addition to direct 
negative impact on well-being, these 
disorders increase the risk of other 
signifcant harmful efects, including 
interpersonal difculties, major 
depression, and suicide, as well as 

The amygdala, highlighted in red and yellow, seen in 
a 3D illustration of the brain. These two almond-
shaped clusters of nuclei within the temporal lobes, 
part of the limbic system, play a role in memory 
and emotions. © Tyrannosaurus/bigstock.com 

higher health care costs and higher 
rates of unemployment. 

“We know that other substances used 
by women to manage anxiety, such as 
tobacco smoking, were once portrayed 
as non-addictive,” said WHRY Director 
Carolyn M. Mazure, Ph.D. “Yet 
smoking is in fact addictive and harder 
to quit for women compared to men.” 

Currently, the most common medical 
treatment for anxiety disorders are 
benzodiazepines, medications which 
are twice as likely to be prescribed to 
women as men. These medications 
have been associated with a signifcant 
risk of abuse and fatal overdose when 
combined with alcohol or opioids. 

“CBD presents a potentially 
promising alternative to 
benzodiazepines for treating anxiety, 
but there is a huge mismatch between 
the way these products are being 
marketed and the state of the science,” 
Lichenstein said. “We need to know 
much more about what CBD is doing, 
how it might operate in women, 
and if this is diferent in women and 
men — particularly as millions of 
Americans are already using it.” 

Needed Research on CBD, 
Behavior, the Brain, and Women 

Dr. Lichenstein’s study seeks to 
determine brain mechanisms behind 
how CBD afects the behavior of 
women, building on currently 
limited evidence showing that a 
single dose of CBD afects functional 
brain responses in healthy men and 
evidence that sex may infuence 
how cannabis and its constituent 
compounds afect these responses. 

“Most of what we know about how 
CBD acts on the brain comes from 
research on animals,” Lichenstein 
said. “There is evidence it acts on 
many diferent neural systems 
through diverse mechanisms of 
action, which makes it interesting to 
study. But also hard to pin down.” 

Study participants will take either the 
FDA-approved CBD oral solution 
known commercially as Epidiolex 
or a similarly appearing and tasting 
but inert placebo. They will then 
undergo tasks proven to reliably 
induce low levels of stress in most 
healthy individuals while inside of a 
magnetic resonance imaging (MRI) 

https://Tyrannosaurus/bigstock.com
https://medicine.yale.edu/whr/giving/give
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scanner. Researchers will gather data 
on self-reported measures of anxiety 
and subjective and physiological 
efects following the administration of 
CBD or the placebo while observing 
and recording activation of the insula 
and amygdala, areas of the brain 
associated with stress and anxiety. 

Crucially, all participants will be 
female, providing necessary data to 
compare with existing male data and 
to prepare applications for additional 
external funding for a larger study 
that can directly compare the efect 
of CBD on women and men. 

Dr. Lichenstein anticipates that CBD’s 
efects on the insula and amygdala — 

Dr. Sarah Lichenstein received her 
Ph.D. and M.S. from the University of 
Pittsburgh and completed a doctoral 
internship in clinical and community 
psychology and a postdoctoral 
fellowship in neuroimaging sciences 
at Yale School of Medicine. She 
received her B.A. in psychology from 
Bard College. 

At Yale, she is an Assistant Professor of 
Psychiatry building a research program 
focused on neural mechanisms of 
risk for mood and substance use 
disorders in adolescence and emerging 
adulthood, including how sex and 
gender infuence the development of 
these disorders, neural mechanisms of 
cannabis-related harm, and the efects 
of cannabis and other substance 
exposure on neurodevelopment. 

and associated reduction in perceived 
anxiety — could be greater in women 
than in men. 

“Women seem to have more exposure 
from the same dose of CBD,” 
Lichenstein said. “Preliminary data 
suggest that women reach peak 
concentrations more quickly and reach 
higher concentrations than men.” 

However, it is also possible that 
greater exposure among women could 
interfere with CBD’s efects on anxiety 
based on preclinical studies suggesting 
that neurobiological channels may 
block the efects of CBD at higher 
doses and are modulated by the female 
sex hormone estradiol. 

“If there is a point at which higher 
doses trigger a neurobiological 
mechanism that blocks the anti-

CBD Facts 

anxiety efects of CBD, that could 
very likely lead to diferent efects for 
women and men,” Lichenstein said. 

Such diferences, if found in the 
brain and through an observed efect 
on anxiety reduction, would indicate 
the need to establish sex-specifc 
dosing recommendations for CBD. 

“We don’t know if or where a 
dosing cutof exists for humans in 
terms of safety or reducing anxiety,” 
Lichenstein said. “We need research 
in people with anxiety disorders and 
research on dosing over long periods 
of time. But frst, we need to take 
this initial, essential step toward 
understanding what exactly happens 
to the behavior and in the brains of 
women when using this popular but 
largely unexamined substance.” 

• CBD is an abbreviation for cannabidiol, a naturally occurring compound of 
the cannabis plant. Unlike THC (tetrahydrocannabinol), CBD is not known to 
produce the euphoric “high” associated with the plant. 

• The 2018 federal Farm Bill removed CBD from the list of controlled 
substances, making CBD products with little or no THC content legal to sell 
in all 50 states. 

• Although many people say they consume CBD products to treat pain, anxiety, 
and other conditions, the U.S. Food and Drug Administration (FDA) has 
approved CBD only to treat two rare forms of epilepsy and has not approved 
CBD for any use in pets. 

• The CBD market reached an estimated $4.7 billion in sales in 2020, on a 
trajectory to reach $16.8 billion by 2025, according to CBD data-collecting 
company The Brightfeld Group. 

• 14 percent of U.S. adults reported using CBD products in a 2019 Gallup poll, 
with women more likely to use them for anxiety and men more likely to use 
them for help sleeping. 

Building a New Foundation  WHRY and Elevate Expand Help to Women and Families 

Long before COVID-19 arrived 
in the United States, people with 
lower incomes had long sufered 
from poorer health than their more 
afuent neighbors. The pandemic has 
increased this problem, and women 
— particularly women of color — 
have carried a disproportionately 
severe burden because of heavier 
responsibilities for family care and 
higher rates of job loss. 

Recognizing the urgent need to 
ensure the health of women in our 
communities, Women’s Health 
Research at Yale and Elevate, the 
university’s health policy lab, are 
collaborating to deploy interventions 
grounded in the latest and most 
reliable research directly to women 
and families. 

“I am just over the moon about 
this initiative,” said Diane Young 
Turner, a member of WHRY’s 
Advisory Council. “We are seeing 
women in our communities 
sufering because they struggle 
to feed their families or because 
they cannot provide educational 
support for their kids or because 
they cannot work. To have WHRY 
and Elevate advancing solutions 
backed with scientifc research is 
very encouraging and exciting.” 

WHRY and Elevate collaborate to 
generate and leverage research to test 
practical methods for addressing the 
urgent health needs of under-resourced 
and overburdened pregnant and 
parenting women. By alleviating the 
disability associated with poor mental 
health through the data-driven Mental 
health Outreach for MotherS (MOMS) 
Partnership interventions, women 
are able to rejoin the workforce, their 
children beneft at school and at home, 

(Left to right) Jasmin Lee, Kaneisha Davis, 
and Sharene Menshawy of the Alliance for 
Community Empowerment are working with 
Elevate to expand MOMS services. 

and the potential exists to disrupt the 
cycle of poor health and poverty. 

“We have data that show signifcant 
economic results for caregivers,” Turner 
said. “We have made a diference in 
these communities. And if we can 
continue to scale that up, then we 
can really begin to deal with these 
problems. Because they are not going 
to go away on their own.” 

Elevate has expanded the MOMS 
programs from New Haven to 
Washington, D.C., Vermont, Kentucky, 
New York, and Bridgeport, Conn. New 
programs are soon to be rolled out in 
other states. 

“When you think about poverty in 
an urban city like Bridgeport, it’s 
essential to realize that the degree 
of poverty requires 99 percent of 
children to receive free lunch,” said 
Dr. Monette Ferguson, Executive 
Director of the Bridgeport-based 
nonproft anti-poverty agency Alliance 
for Community Empowerment 
(ACE), a Bridgeport MOMS partner. 
Under Dr. Ferguson’s leadership, 
ACE serves over 35,000 individuals 
a year. “That is a very impoverished 
community, which we also know does 
not have easy or afordable access to 
mental health resources.” 

Dr. Ferguson sees the clear value in 
working with partners — such as the 
Rev. Nancy Kingwood at GBAPP and 
Deborah Sims with East End Pop-up 
Market — to integrate the MOMS 
program into their community. 

“To me it was very clear if this were 
to work in any community, it needs 
to become braided into the fabric of 
something that has already existed,” 
Ferguson said. “We want to ofer 
MOMS along with other available 
resources. Then we can refer clients to 
MOMS as a matter of practice, break 
down stigmas regarding mental health, 
and create a culture of wellness.” 

Fundamental to this approach, 
Elevate’s research has demonstrated 
the value of employing Community 
Mental Health Ambassadors (CMHAs) 
— mothers from the local communities 
who join the paid MOMS staf to 
accompany participants on the journey 
to improved well-being. 

“We understand the importance of the 
CMHAs in reaching out and making 
that connection with mothers who, 
since the start of the pandemic, are 
more isolated than they were before,” 
said Hilary Hahn, Executive Director 
of Elevate. “These ambassadors are 
crucial in helping some mothers 
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overcome a sense of hesitancy in 
joining MOMS, particularly in dealing 
with the process of joining remotely via 
the internet during the pandemic.” 

Women’s Health Research at Yale 
has demonstrated for 23 years the 
value of empirically tested methods 
and welcomes the addition of 
carefully analyzed qualitative data 
gathered through scientifcally 
developed questionnaires. Dr. Keitra 
Thompson, a nurse practitioner and 
postdoctoral fellow working with 
Elevate, is conducting a qualitative 
evaluation of the MOMS sites to 
learn from participants’ descriptions 
of their experience. 

“Those with lived experience have the 
greatest insight into what they need, 
what they lack, and what they received 
that provided a path ahead,” Thompson 
said. “We get to hear directly from 
them about what they found benefcial 
in the program and how it has helped 
them fnd jobs, better parent their 
children, and move forward.” 

+ 

Dr. Thompson expressed hope that 
Elevate can continue to demonstrate 
the efcacy and cost-efectiveness 
of the MOMS programs, so it can 
spread to the many communities 
where such services are needed. 

“The women I speak with are glad 
that MOMS now exists in their 
communities,” she said. “They need the 
skills and support it provides so they 
can address mental health and stress 
in their lives. They want to parent as 
efectively as they can, and they need to 
feel the self-efcacy and personal ability 
to further their goals and get past some 
of these barriers in front of them.” 

As with all Elevate and WHRY 
initiatives, the data will be used to 
examine success in reproducing the 
programs in diferent venues and 
at costs that leverage existing social 
service programs in ways government 
policymakers fnd attractive. 

The Bridgeport project includes 
a collaborative partnership with 

Connecticut’s Department of Energy 
and Environmental Protection, as part 
of its commitment to simultaneously 
addressing the health, environmental, 
and economic challenges that underlie 
health disparities. 

“This partnership is a great model for 
us,” Hahn said. “Many communities 
are struggling with these issues, and 
there are diverse local, state, and federal 
resources that can be tapped to help.” 

Dr. Ferguson applauded the eforts 
as a timely, necessary, and wholistic 
approach to a growing need. 

“Mothers might start coming to us for 
food assistance and childcare, but when 
we get to know these families, we see 
a tremendous need for mental health 
resources,” Ferguson said. “Now we 
will be able to provide that for them, 
like the generations of families who 
have come to us for help, seeking not a 
hand out, but a hand up.” 

(Left to right) Dr. Monette Ferguson, Executive Director of Alliance for Community Empowerment; Hilary Hahn, Executive Director of Elevate; and Dr. Keitra 
Thompson, a postdoctoral fellow with Elevate, are working together to help women and families. 

Paying it Forward for the Health of Women 
In 1982, Gretchen Kingsley co-
founded Investors Strategy Institute, 
a nonproft organization dedicated to 
helping women understand how to 
invest in the stock market. Now, she 
has found a new way to act on her 
lifelong commitment to advocacy and 
advancing the lives of women. 

By naming Women’s Health Research 
at Yale a benefciary of a new 
charitable gif annuity, Gretchen 
Kingsley becomes the latest member 
of the center’s Legacy Society, 
ensuring support for WHRY’s 
mission to improve the health of 
women and the community. 

“I’m thrilled to be able to do this,” 
Kingsley said. “It’s just wonderful to 
be a part of a center unlike any other, 
that focuses research and promotes 
outreach very broadly on the health 
of women and on health diferences 
among women and men for the 
beneft of all.” 

A charitable gif annuity is a contract 
between a donor and Yale that is 
“simple, stable, and secure,” said Mary 
Beth Congdon, University Director of 
Planned Giving. In exchange for a gif 
in cash or appreciated securities, the 
university will make fxed payments for 
life to a donor or to one or two other 
benefciaries they select. 

The university invests the gif annuity 
in Yale’s endowment, managed by the 
investment ofce. When the annuity 
ends, the remainder passes to a 
designated purpose within Yale. 

“Yale’s charitable gif annuity program 
ofers a range of benefts: dependable 
income for donors and their families, 
current and future tax savings, and 
a way to make a meaningful gif to 
Yale,” Congdon said. “A charitable gif 
annuity can provide an excellent way 

Gretchen Kingsley wants her gift to WHRY to 
contribute to a happier and healthier world for her 
grandchildren. 

to balance fnancial, philanthropic, and 
family goals.” 

Gretchen Kingsley said she and her 
husband Charlie — now in their 80s, 
with their children educated and now 
parents themselves — are on to the 
next stage of their lives. 

“We’ve been blessed with so many 
things in our lives,” she said. “The 
regular annuity income is appreciated 
while knowing that organizations we 
want to continue to support will realize 
a gif from us.” 

She said the gif diversifes her 
investment portfolio and allows 
WHRY to plan for a secure future that 
will continue to have great impact. 

“I think it is really important to think 
about things long-range,” Kingsley 
said. “Not just today and tomorrow 
but to think far ahead when we are not 
here so the work can carry on still.” 

Kingsley joins Rosemary Hudson, 
Daphne Foreman, and Phyllis Z. Seton 
in WHRY’s Legacy Society. 

“We are so grateful for Gretchen’s 
thoughtful gesture,” said WHRY 
Advisory Council Chair Carol 
Ross. “These types of long-term 
investments are what really stabilize 
an organization and ofer assurance 
that this important work will continue 
because of your gif.” 

6 77 
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Sex and Memory How a WHRY-Funded Researcher Continues Search to Derail Dementia 

In many ways, we are our memories. 
What we remember about who we are, 
who we love, and what we have done. 
Loss of memory through Alzheimer’s 
disease and other dementias, which 
afect women more than men, 
represent a profound loss of self. 

But scientists are only beginning to 
understand how memories form, how 
they are stored, how they are accessed 
later, and how these processes break 
down with age and disease. They know 
even less about the infuence of sex and 
sex hormones on memory, which is 
why Dr. Karyn Frick has dedicated her 
career to exploring this subject. 

“When we look at specifc cell signaling 
and receptor mechanisms in the brain 

that are essential for estrogens to 
facilitate memory in males and females, 
we fnd that they difer between the 
sexes,” said Frick, a Distinguished 
Professor of Psychology at the 
University of Wisconsin-Milwaukee. 
“It is important to understand how 
these diferences afect brain health if 
we are to design treatments to address 
memory impairment that work for 
both women and men.” 

In the United States, 2/3 of adults 
with Alzheimer’s disease (AD) are 
women, a diference that cannot be 
entirely explained by the average 
longer lifespan of women. Dr. Frick 
and her colleagues are learning how 
biological mechanisms drive this 

higher prevalence of AD in women 
and afect other aspects of memory 
and dementia. At the invitation of 
Women’s Health Research at Yale 
Director Carolyn M. Mazure, Ph.D., 
Dr. Frick presented her most recent 
fndings at a virtual Grand Rounds 
presentation in February sponsored 
by the Women’s Behavioral Health 
Division of Yale School of Medicine’s 
Department of Psychiatry. 

Frick, previously a Yale faculty member 
and the recipient of an early WHRY 
grant before being recruited by the 
University of Wisconsin-Milwaukee 
in 2010, has continued her research 
on the capacity of estradiol, the most 
biologically active form of estrogen, 
to improve memory. A large earlier 
study associated with the National 
Institutes of Health Women’s Health 
Initiative had found hormone therapy 
(estradiol with a form of the hormone 
progesterone) signifcantly increased 
cognitive decline. This was a curious 
fnding, because researchers believe the 
rapid loss of estrogens at menopause 
leaves brain cells vulnerable to the 
detrimental efects of aging, which 
contribute to the loss of memory 
function seen in dementia. 

Dr. Frick has demonstrated using 
a mouse model that estradiol 
administered directly into the brain’s 
hippocampus within three hours 
of exploring an object successfully 
increased female subjects’ ability to 
identify and locate the objects later. 

Critically, this efect occurred more 
quickly than possible through the 
previously understood mechanism 
for how hormones afect cellular 
functioning and without the necessity 
of administering estrogen throughout 
the body, which could lead to adverse 

Dr. Karyn Frick, a former WHRY-funded researcher, 
gave a presentation at Yale on her work, which 
continues today to advance our understanding of 
how sex infuences memory. © Troye Fox 

efects on the lining of the uterus. 
These fndings have led to the further 
work of Dr. Frick and her team — 
namely, to fully understand the 
mechanisms that underlie the role 
of estradiol in memory so that next-
generation treatments can specifcally 
target these mechanisms and avoid the 
potential for negative side efects of 
systemic estrogen therapy. 

Dr. Frick’s team subsequently showed 
how the administration of estradiol 
directly to the hippocampus region of 
the brain rapidly triggered creation of 
the spiny projections of dendrites, the 
branched ends of nerve cells that form 
connections with other nerve cells, 
without travelling the slower, more 
“classical” route of dendritic formation 
through the cell’s nucleus. This more 
direct, local pathway allows the cell 
to more quickly join with other nerve 
cells and increase what is known as 
plasticity, the brain’s ability to change 
its structure and improve cognitive 
function. Dr. Frick has also identifed 
specifc pathways in which cells signal 
one another, which when blocked 
in females prevent estradiol from 
promoting the localized creation of 
dendritic spines. 

In addition, Dr. Frick has discovered 
that males — who ofen possess 
comparable levels of estrogen 
to premenopausal females — do 
not utilize the same signaling 
pathways to enhance memory 
formation, a fnding with signifcant 
consequences for drug development. 

“If we design drugs to target a specifc 
mechanism that, it turns out, is only 
important in one sex and not the 
other, then resulting treatments will 
be inefective for half the population, 
which is a problem for dementia and 
likely many other diseases,” Frick said. 
“Fortunately, the National Institutes of 
Health’s mandate for requiring grant 
applicants to study sex as a biological 
variable [SABV] has propelled more 

investigators to examine sex diferences 
at multiple levels of analysis. As a 
result, more papers are showing sex 
diferences in biological medicine 
where people hadn’t looked before.” 

More recently, Dr. Frick’s lab 
has found that blocking the two 
cell signaling pathways that she 
identifed not only prevents estradiol 
in females from increasing dendritic 
spines in the hippocampus but also 
in the prefrontal cortex, an area of 
the brain important for judgment, 
decision-making, and certain forms 
of memory that deteriorate in aging 
and Alzheimer’s disease. 

To investigate how these two brain 
regions might interact with estradiol 
and regulate memory in this mouse 
model, Dr. Jennifer Tuscher, a former 
member of Dr. Frick’s lab working at 
the time on her doctoral thesis, used 
a virus to inactivate the section of 
the prefrontal cortex where estradiol 
normally induces dendritic spinal 
growth. Without the fully functional 
prefrontal cortex, administering 
estradiol in the hippocampus no longer 
enhanced memory. 

“This showed us that these two brain 
regions are working together to help 
estradiol enhance memory,” Frick 
said. “This was not something that 
had been studied in the feld before 
because so much attention was placed 
on the hippocampus alone.” 

Current work in Dr. Frick’s lab seeks 
to understand how the hippocampus 
and interconnected brain regions 
function as a circuit to facilitate the 
efects of estradiol on memory. 

Dr. Frick is also working with a mouse 
model that replicates aspects of both 
early- and late-onset Alzheimer’s 
disease to determine the mechanism 
behind difering responses to estrogen 
therapy involving three forms of a gene 
known as apolipoprotein E (APOE). 
Women who express two copies of the 
APOE4 form are at greatest risk of AD 

but derive the fewest benefts from 
estrogen therapy. Dr. Frick has seen 
similar efects in her mouse model and 
hopes that analyzing the brains of these 
mice can reveal why. 

“The pathology of Alzheimer’s disease 
starts 10-20 years before diagnosis,” 
she said. “If we can identify women 
who are at greatest risk and determine 
why their brains stop responding 
well to estrogens as they approach 
menopause, then perhaps we can treat 
in early middle age with therapies that 
maintain estrogen responsiveness and 
delay the onset of disease by keeping 
brain cells healthy longer.” 

Dr. Frick and her colleagues have 
formed a new company, Estrigenix 
Therapeutics, to develop drugs that 
will target the benefcial type of 
estrogen receptor without activating 
the estrogen receptor associated 
with the potential adverse efects of 
hormone therapy. 

“In a mouse model, our lead candidate 
compound reduces hot fashes and 
enhances memory when delivered 
orally,” Frick said. “We are hopeful to 
test and market this, so we can provide 
relief and longer, healthier lives for a 
growing population of women who 
deserve to remember.” 
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Equality Starts with Recognizing Inequality  By Rick Harrison 

The U.S. Constitution, as amended 
and interpreted over the past 230 
years, promises equal rights for 
all citizens, regardless of gender, 
race, religion, or sexual orientation, 
even as battles continue today 
over civil and economic rights for 
marginalized groups. 

Now, the COVID-19 pandemic 
has revealed with new clarity the 
persisting divide that has lef women 
— and particularly women of color —  
more vulnerable to disease, death, and 
economic turmoil. 

For example, Black and Hispanic 
Americans are more than twice as 
likely to die from COVID-19 than 
White Americans and at least twice 
as likely to test positive. Racial 
disparities for all causes of death 
considered together have persisted 
for years, with a nationwide mortality 
rate for Black Americans exceeding 
White Americans by 24 percent 
between 2016 and 2018. 

In December, women accounted 
for 86 percent of the 227,000 jobs 
lost in the U.S. economy. A study 
conducted by Altarum found that 
from January to October 2020, men 
recovered 79 percent of the health 
care jobs they had lost during the 
frst months of the pandemic, while 

For all types of employment, women 
have lost 5.4 million jobs since the 
pandemic began, compared with 4.4 
million jobs lost by men. Of these 
women, the overwhelming majority 
are women of color. 

We have much work to do if we are 
to overcome these losses, reduce the 
outsized harms facing women, and 
achieve the promises of equality that 
have marked our country’s ftful 
progress toward a more perfect union. 

Equality does not mean a lack of 
diferences among people. In fact, 
acknowledging our diferences 
facilitates our capacity to achieve 
advances, particularly those needed 
in relation to health and the 
consequences of disease. 

Toward this end, Women’s Health 
Research at Yale makes sure science 
fully considers the health of women 
and sex-and-gender diferences in 
health so that everyone can beneft 
from medical discoveries. With our 
partners at Elevate, we are developing 
the data-based interventions needed 
to deliver change into communities 
that struggle with achieving equity in 
health and health care. 

WHRY has focused on COVID-19, 
exemplifed by a groundbreaking 
study on diferent immune responses 

bolster the psychological resilience 
of the predominantly female 
COVID-19 frontline health care 
workforce. WHRY is also boosting 
eforts to address other urgent health 
needs, such as the ongoing opioid 
pandemic and its attendant higher 
rate of opioid prescriptions given 
to women, as well as the explosion 
of poorly understood and mostly 
unregulated cannabis-based CBD 
products taken mostly by women. 

Biological, behavioral, and 
socioeconomic diferences among 
and between groups of people are 
real, and they need not represent a 
value judgement. Achieving equality 
means making science better so it 
does not dismiss these diferences 
but instead explores them to make 
sure everyone can live a healthier and 

WHRY and the Renewal of Science 

For me, spring always brings Emily 
Dickinson’s poem “‘Hope’ is the thing 
with feathers” to mind. That frst 
robin I see signals the advent of longer, 
brighter days, warmer weather, the 
invitation to emerge from isolation — 
all preserving and carrying hope. 

This year it wasn’t the robin, but rather 
science, that brought back and, then, 
delivered hope. 

Although it will be some time before 
we will know the shape of our post-
COVID-19 lives, it is not too early 
to marvel at the ways, across all 
disciplines and in the face of eforts 
to deny and discredit it, science 
— interdisciplinary, international, 

collaborative, imaginative, and 
professional — found the way to 
vaccines that, in the end, will deliver 
billions of vials of hope. 

Women’s Health Research at Yale 
played — and will continue to play — 
its part. In important ways, all facets 
of WHRY’s mission converged in 
how the center joined in, supported, 
and led parts of the mobilization to 
combat the virus: research, education, 
policy advocacy, mentoring, and 
interdisciplinary collaboration all 
proved essential. Biomedical science, 
and its realization in practical 
applications, require direction, 
prodding, and resources to set 
forward-thinking agendas, to launch 
innovative and necessary studies, to 
mentor new researchers and health 
care providers, and to inform the 
public. To take on and solve urgent, 
real-world problems. 

Without WHRY’s leadership, 
science would too ofen miss the 
critical ways sex and gender afect 
the development and treatment of 
disease today, such as the lessons 
learned through WHRY’s study 

of sex-dependent immune system 
responses to COVID-19. And while 
WHRY’s work has focused on the 
coronavirus pandemic, the center has 
also continued to advance knowledge 
of the many other persisting and 
serious problems we face, such 
as cardiovascular disease, cancer, 
maternal mortality, opioid addiction, 
depression, and so much more. 

This year, this time, even more than 
others, I thank you for your support 
of Women’s Health Research at 
Yale. Over this most troubling of 
years, your faith and generosity have 
demonstrated that you know what 
is important to protect, preserve, 
and advance. Given the past year’s 
unnerving uncertainties, your support 
has been especially meaningful, 
necessary, and heartening.  

With appreciation, 

Barbara M. Riley 

Philanthropy Chair 
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Women’s Health Research at YaleWomen’s Health Research at Yale 
is changing the landscape of 
medical research and practice 
by ensuring the study of 
women and examining health 
diferences between and among 
women and men to improve the 
lives of everyone. 
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