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Dr. Paul B. Beeson, a renowned physician, researcher, and  
teacher, was the inspiration behind the creation of the  
Paul B. Beeson Emerging Leaders Career Development 
Awards in Aging Program. It was his vision to increase the  
number of physicians with combined clinical, academic, 
and scientific expertise to care for a growing older 
population.

At the time of his death, Dr. Beeson was professor emeritus 
of medicine at the University of Washington. Although  

“retired,” he remained active in the field of aging research,  
attending meetings and advising many Beeson Scholars.  
In his long and distinguished career, he profoundly influ- 
enced the career paths of many physician-scientists and 
was stalwart in his concern for the care and dignity of 
patients.

To date, 249 Scholars supported by the Beeson Program 
have become leaders in geriatric medicine and aging 
research throughout the United States and the Island of 
Ireland. The careers of these remarkable Scholars serve 
as a lasting testament to Dr. Beeson’s enduring legacy 
as they seek to provide the best possible care for older 
adults and train the next generation of leaders in aging 
research and geriatrics.

About Paul B. Beeson, MD (1908-2006)

In Memoriam: Arti Hurria, MD, 1970-2018
Arti Hurria, MD, a leader in geriatric cancer care and a former Beeson scholar, died from injuries  
sustained in a traffic accident on November 7, 2018. She was Director of the Center for Cancer 
and Aging at City of Hope in Duarte, California, where she served in many additional roles 
as well. 

Dr. Hurria earned her MD at Northwestern University, and was inspired by her mother, a radi-
ation oncologist, to pursue a career in oncology. It was during her internship at Beth Israel Medical Center in 1995 when 
she became interested in the needs of older adults undergoing chemotherapy. She completed a geriatrics fellowship at 
Harvard and an oncology fellowship at Memorial Sloan Kettering Cancer Center, and was a pioneer in integrating geriatric 
medicine and cancer care. 

Among numerous awards and honors, Dr. Hurria received a Paul B. Beeson Emerging Leaders Career Develop-
ment Award in Aging in 2005. She was well-regarded for her collaborative and innovative research in geriatric  
oncology, including recently published work on functional decline in older, female chemotherapy patients. She was pas-
sionate about performing high quality patient-oriented research in geriatric oncology to improve the care of older adults 
with cancer, and training the next generation of geriatric oncology researchers. She also was one of the founding members 
of the Cancer and Aging Research Group. In Dr. Hurria’s honor, the American Geriatrics Society Health in Aging Founda-
tion has established the Arti Hurria Memorial Award for Emerging Investigators in Internal Medicine. And Conquer Cancer, 
the ASCO Foundation, has established a Young Investigator Award (YIA) in Geriatric Oncology in honor of Dr. Arti Hurria.

AFAR was proud to call Dr. Hurria one of its own. Dr. Hurria’s early achievements were noted in the AFAR 2010 An-
nual Report highlighting women in science. Here, Dr. Hurria noted: “My mother, a physician, paved a path for me,  
my mentors taught me the skills, and my patients inspire my passion for research.”

“Arti exemplified the spirit of giving back and paying forward,” says Stephanie Lederman, AFAR Executive Director.  
“The collaboration and comradery she brought to the field were extraordinary and will continue to inspire AFAR’s  
commitment to supporting young researchers.”



Creating a cadre of clinician-scientists to take leadership roles in aging research has been the 
aim of the Beeson Program for more than 20 years. With the 2017 class of Beeson Scholars, 
we can see how our field has grown. Unlike most years, there are no geriatricians in this class, 
and remarkably there are two geriatric anesthesiologists, as well as a critical care physician, 
a neurologist, and a geropsychiatric nurse. The interest of these subspecialists in aging re-
search reflects maturation of our field.

The 2017 Scholars also represent diverse types of research, including translational, epidemi-
ologic, palliative care, and clinical trials. Yet there is a theme across their research programs: 
cognition is prominent focus. This aligns nicely with the heavy investment of the National 
Institute on Aging (NIA) in Alzheimer’s disease and related dementias. These Beeson Schol-
ars will be well positioned to take advantage of the extra resources to support their research 
going forward as it relates to the aging brain.

Another notable feature of this small, but select, class is that three out of five received NIA 
GEMSSTAR awards prior to their Beeson awards. The connection between the GEMSSTAR 
and Beeson awards has been strengthened over the years, and it has become an outstanding 
pipeline for Beeson Scholar candidates. Another path for new applicants has been opened 
by a recent initiative—travel awards that allow non-Beeson early stage investigators to learn 
more about the field of aging by attending the Beeson Annual Meeting.

Leadership potential is a criterion of the Beeson Award, and the 2017 Scholars already are 
having an impact through a variety of leadership roles at the national level. For fields that are 
not heavily populated yet with investigators focused on aging, there are perhaps even more 
opportunities for leadership than in more mature fields.  

We are delighted to introduce here the 2017 Beeson Scholars. With their stellar accomplish-
ments they are leading the way in bringing an aging focus to a range of medical fields.

Before closing, we would like to take this opportunity to express our sincere gratitude to Dr. 
Robin Barr, who will be retiring in early 2020 after 32 years at the National Institute on Aging. 
As highlighted elsewhere in this report, Dr. Barr was instrumental in transitioning the Beeson 
Program from private sponsorship to its unique public-private partnership. With each new 
class of Beeson Scholars, his legacy will grow over time.  
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Letter from Thomas M. Gill, MD 
Chair of the Program Advisory Committee



Team: Claire McEvoy, PhD, MPhil, RD (Beeson 2015); 
Joanne Feeney, PhD, and Joanna McHugh Power, PhD, 
CARDI Fellows

Alcohol Consumption and Brain Health in Older Adults 
Across the Island of Ireland

Alcohol consumption accounts for a growing burden of 
death and disability in Ireland. But the impact of alco-
hol on brain health is poorly understood. The amount of 
alcohol consumed, from abstinence to heavy use, plays 
a role as do factors such as loneliness, socioeconomic 
status, and emotional stress. 

For this study, the researchers are harnessing data 
from two long-term studies, The Irish Longitudinal 
Study on Ageing (TILDA) and the Northern Ireland 
Cohort for the Longitudinal Study of Ageing (NICO-
LA). Using these data they will characterize and com-
pare alcohol consumption patterns in older adults in  
Ireland; determine associations between alcohol pat-
terns and cognitive function; and identify psychosocial 
mechanisms underpinning relations between alcohol 
and cognitive function. 

Ultimately, a better understand- 
ing of the role of alcohol in  
cognitive health can inform  
policy about alcohol recommen-
dations for older adults. The  
results of this project also could 
lead to a wider program of  
research on the health impact 
of alcohol during aging, and 
provide a basis for interven-
tions aimed at reducing alcohol- 
related harm.

As part of an ongoing partnership between AFAR and the Centre for Ageing Research and Development in  
Ireland (CARDI), and support from The Atlantic Philanthropies, an Innovation Fund was created to foster and 
stimulate collaborative, interdisciplinary research by Beeson Scholars and CARDI Fellows. By supporting projects 
that cross disciplines and/or institutions, this Fund builds on the strengths of the Beeson Scholars and CARDI  
Fellows and provides opportunities to develop new research directions.  

“The partnership maintains and enhances the enthusiasm for aging research within Ireland by taking advantage of earlier 
investments through the Beeson Ireland scholars with the CARDI fellows,” says Thomas M. Gill, MD, chair of the Beeson 
Program Advisory Committee.

2015 Beeson scholar Claire McEvoy, PhD, adds, “The Beeson-CARDI collaboration is special because it increases research 
capacity in aging research in Ireland to tackle important issues such as health and inequalities in our population. Only by 
working together can we create opportunities for transformational policy change across the island of Ireland and help 
people grow older in a healthy and fairer society.”

Winning teams were chosen based on persuasiveness, innovation, scientific merit, and feasibility. 
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Beeson Ireland Scholars and CARDI Fellows 
Collaborate with Innovation Fund Support

Team: Charlotte Neville, PhD, CARDI Fellow, and Claire 
McEvoy, PhD, MPhil, RD (Beeson 2015)

Food Biomarkers in Older Adults: A Metabolomics Study

Adherence to a Mediter-
ranean diet, rich in fruits, 
vegetables, whole grains, 
nuts, olive oil, and fish, has 
been shown to reduce mor-
tality and the occurrence 
of major chronic diseases 
of aging. However, under-
standing how diet impacts 
healthy aging is hampered 
by imprecise, self-report-
ed measures of diet. The 
novel technology of me-

tabolomics is emerging as a less biased tool than 
self-report for measuring diet. It provides a chemical  
‘fingerprint’ of food intake and specific dietary profiles 
that can then be studied in relation to disease risk. 

For this study, metabolomics are used to analyze  
existing blood, saliva, and urine samples from older 
Northern Irish adults to identify patterns associated with 
a Mediterranean style diet. This work addresses the chal-
lenge of measuring diet in an aging population. It will 
improve how we characterize individual nutritional status, 
and more accurately quantify exposure to specific dietary 
metabolites. Ultimately, identifying biomarker patterns 
for diets associated with healthy aging may pave the 
way for greater adoption of ‘omics’ technology in dietary  
intervention studies and for determining relationships 
between diet and health outcomes in longitudinal  
cohorts. 
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“My interest in geriatrics got piqued when I was an 
anesthesiology resident,” says Miles Berger, MD, PhD. 

“I realized that we were taking care of more and more 
older patients, and many of them weren’t back to their 
cognitive baseline within hours or days after surgery. 
Nobody really had a great answer for why.”

In fact, of the 16 million older Americans who undergo 
anesthesia and surgery each year, up to 40 percent 
develop delirium or postoperative cognitive dysfunction 
that does not resolve within a year. These changes in 
cognition include problems with memory, attention, and 
executive function. 

“Cognitive problems can sometimes limit their ability to 
reap the benefits of the surgery,” says Dr. Berger, who is 
a geriatric neuro-anesthesiologist. “Somebody may get 
a hip repair or a hip replacement, so they can walk better. 
But they don’t necessarily anticipate that they’re going to 
have fuzzy thinking afterward.”

Dr. Berger’s research leading up to his Beeson award, as 
well as other studies, has shown that inflammation in the 
brain is common after surgery. “What’s really unknown is 
whether those two things are related,” he says. “Does 
the inflammatory response in the brain or in the central 
nervous system drive cognitive or memory deficits in our 
patients? That’s the question we’re trying to answer in 
the Beeson work.”

Evidence for this connection is mounting. Research 
in animal models supports the theory that brain 
inflammation after surgery causes memory problems. In 
a preliminary study in patients, Dr. Berger and colleagues 
found an increase in white blood cells in the spinal 
fluid after surgery, consistent with a neuroinflammatory 
process. The spinal fluid bathes the brain, and is simple 
to collect with a lumbar puncture. Testing it can help 
diagnose brain disorders.

For his Beeson research, Dr. Berger is leading 
the Investigating Neuroinflammation Underlying 
Postoperative Cognitive Dysfunction (INTUIT) study, 
which measures markers of inflammation in the 
cerebrospinal fluid of 200 surgical patients over age 65. 
He and colleagues will determine whether these markers 

are associated with postoperative cognitive function 
and/or with delirium, an acute fluctuating disturbance 
in attention and the level of consciousness that typically 
occurs within days after surgery.
 
Participants undergo cognitive testing before, six months 
after, and one year after surgery. Half the patients also 
undergo pre- and postoperative functional magnetic 
resonance imaging (fMRI) scans. The scans assess 
changes in brain connectivity that may be associated 
with inflammation. 

Neuroinflammation is thought to play a role in 
Alzheimer’s, and the study may also shed light on this 
disease.  Dr. Berger and colleagues have shown that 
there are changes in brain connectivity before and after 
surgery that correlate with cognitive changes, similar to 
brain connectivity changes seen in Alzheimer’s patients. 
It is also known that the brain changes underlying 
Alzheimer’s begin to develop years before any symptoms. 
It could be that people who have these early changes are 
at increased risk of cognitive dysfunction after surgery, 
and/or that delirium or other cognitive dysfunction after 
surgery themselves portend an increased long-term risk 
for developing dementia. 

“Ultimately, we need strategies to prevent post-operative 
delirium and cognitive dysfunction, but first we need to 
understand what causes them,” says Dr. Berger.

Beyond supporting his research, Dr. Berger notes the 
value of the leadership component of the Beeson award. 

“There’s an increasing awareness that leadership and 
management skills are really key for leading a research 
team, yet they’re often not taught in medical school or 
graduate school,” he says. 

The annual meeting is “one of the great things about the 
Beeson program,” he adds. “It brings together clinical 
researchers, basic scientists, and even translational 
researchers like me, to share their perspectives on how 
to take better care of older patients, age-related disease 
processes, and so on, all the way from the molecular level 
up to the social and behavioral level. And that’s a special 
thing about the Beeson meeting, to hear about people 
working at all those different levels.”

Miles Berger, MD, PhD 

Assistant Professor of Anesthesiology
Duke University Medical Center

Mentors: Harvey J. Cohen, MD, Joseph P. Mathew, MD, MHSc, 
MBA, Heather Whitson, MD, and Kent Weinhold, PhD

NEURO-INFLAMMATION IN POSTOPERATIVE COGNITIVE 
DYSFUNCTION: CSF AND FMRI STUDIES
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Charles H. Brown, IV, MD, MHS
 

Associate Professor, Anesthesiology and Critical Care Medicine 
Johns Hopkins School of Medicine

Mentors: Fritz Sieber, PhD, and Jeremy Walston, MD

MONITORING CEREBRAL AUTOREGULATION IN PATIENTS  
UNDERGOING TRAUMATIC HIP FRACTURE SURGERY TO  

IMPROVE POSTOPERATIVE OUTCOMES

Delirium is a common complication of surgery for older 
adults, in particular after heart surgery and surgery for hip 
fracture. This short-term episode of extreme confusion 
is associated with later difficulties as well, including an 
increased risk of cognitive and functional decline. 

“During my cardiac anesthesia training, both in residency 
and fellowship, I saw a lot of older adults undergoing 
surgery, and the unique needs that were part of that,” 
says Charles H. Brown, IV, MD, MHS. “I had some 
patients with delirium afterwards, and got interested in 
why it was happening and what we were doing about 
it.” His Beeson project is examining how swings in blood 
pressure during hip fracture surgery may contribute to 
delirium, and how maintaining a targeted blood pressure 
may prevent it.

The brain needs a constant supply of oxygenated blood. 
In a process called autoregulation, a constant flow of 
blood to the brain is maintained over a wide range of 
blood pressure in the body. Without autoregulation, 
blood flow would go down or up along with changes 
in blood pressure. If blood flow, and oxygen levels, 
dropped regularly, brain injury could occur.

But during surgery, not only does blood pressure vary 
widely, it also can dip below, or rise above, the range 
that the brain can correct to “just right.” That puts older 
adults at risk of delirium.
 

“It turns out we don’t really have a gold standard for 
defining adequate blood pressure during surgery,” says 
Dr. Brown, who is a geriatric anesthesiologist. In research 
leading up to his Beeson award, he and colleagues 
developed methods to define optimal blood pressure 
during heart surgery. In one study they investigated the 
lower limit of autoregulation—the lowest blood pressure 
allowing adequate blood flow to the brain. 

They found that this lower limit varies considerably from 
person to person. Also, the farther and longer blood 
pressure fell below it, the more likely patients were to 
have kidney injury, delirium, and other complications. 
The next step was a randomized clinical trial in which, for 

some heart surgery patients, the lower limit of cerebral 
autoregulation was identified during surgery before 
they were put on the heart-lung machine. While these 
patients were on cardiopulmonary bypass, their mean 
arterial pressure was targeted to be greater than their 
individual lower limit of autoregulation. 

The results of the study, published this year in JAMA 
Surgery suggested that optimizing mean arterial pressure 
to be greater than the individual patient’s lower limit of 
cerebral autoregulation during bypass may reduce the 
incidence of delirium after cardiac surgery.

With his Beeson award, Dr. Brown is extending this work 
to patients undergoing surgery for hip fracture. Whereas 
heart surgery patients tend to have hypertension, stroke, 
and diabetes, those having surgery for hip fracture “are 
often older, have a high prevalence of dementia, and are 
frail. It’s a very distinct population,” he says. 

“We’re asking similar questions as for the heart patients. 
How much does the lower limit vary in a population? And 
how is the amount of blood pressure below that limit 
associated with delirium?” A pilot study will test whether 
setting a blood pressure target during hip fracture surgery 
results in less delirium and other complications.

As a Beeson scholar Dr. Brown has taken on new 
leadership roles, as president-elect of the Society 
for the Advancement of Geriatric Anesthesia, and as 
deputy vice-chair of research in his department. Beyond 
research support, Dr. Brown says that “the mentors 
and meetings that go along with the Beeson award 
are critical for developing that larger national and 
international community. I have a great team of mentors. 
And the annual meetings have been a good time to get 
a different set of eyes on both research problems and 
career decisions.”
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As a pulmonary and critical care physician, Lauren 
Ferrante, MD, MHS, is working to incorporate geriatric 
medicine into the hospital intensive care unit (ICU). “I was 
drawn to this area after caring for critically ill older adults 
in the ICU, and recognizing that functional recovery after 
discharge would be an uphill battle,” she says.

Adults over 65 account for one in four ICU admissions in 
the United States. They bring with them complex health 
histories which are very different from younger patients. 
Beyond their critical illness, risk factors like frailty and 
chronic diseases affect their ability to recover. Each year 
1.4 million of them survive the ICU experience—but at 
a price. Most leave the hospital with new or worsened 
disabilities. 

What separates those who recover fully from those who do 
not regain their previous independence? For her Beeson 
research, Dr. Ferrante is developing a tool to identify 
people at risk of persistent functional decline after the 
ICU. Knowing which patients are at risk, physicians can 
then provide interventions and support in the months 
after the ICU period, with the goal of preventing long-
term disability.

To do so, Dr. Ferrante’s research takes advantage of data 
collected through Yale’s Precipitating Events Project (PEP), 
a large cohort of older adults living in the New Haven, 
Connecticut area whose health has been monitored 
regularly since 1998. Previous studies of disability after 
ICU admission have enrolled patients when they arrived 
at the hospital. Looking at data from participants in the 
Yale cohort who have been admitted to the ICU allows 
her to get both a “before” and an “after” picture of their 
health.

“The longitudinal follow-up in PEP has given us a lot of 
insight into what preexisting risk factors will impact the 
post-ICU functional outcomes of older adults,” says Dr. 
Ferrante. Such risk factors include frailty, cognitive 
impairment, and hearing and vision impairment. “We 
have also learned from our work that the pre-ICU 
functional trajectory is extremely important.”

Lauren Ferrante, MD, MHS 

Assistant Professor of Medicine
Yale School of Medicine

Mentors: Thomas Gill, MD, and Margaret Pisani, MD, MPH

THE PREDICT STUDY (PRE-ICU DETERMINANTS OF  
POST-ICU FUNCTIONAL OUTCOMES AMONG OLDER ADULTS) 

“For the Beeson award, we wanted to bring all of this 
together and develop a prediction tool that would 
identify older patients at greatest risk of persistent 
disability after a critical illness,” says Dr. Ferrante. “We 
evaluated more than 20 factors when developing the risk 
prediction model.”

Dr. Ferrante and colleagues externally validated the risk 
prediction model in a cohort of ICU survivors from the 
National Health and Aging Trends Study, a nationally 
representative sample of Medicare beneficiaries ages 
65 and older.  This winter, Dr. Ferrante will pilot test the 
risk-prediction tool in the ICU to find out how feasible it 
is to administer it to patients before hospital discharge 
and how acceptable patients find it. The pilot testing will 
inform Dr. Ferrante’s application for a research grant to 
evaluate and refine the tool with a much larger cohort. 

Dr. Ferrante says the support of the Beeson award has 
given her protected time to focus on research. Being 
a Beeson scholar also has supported her success in 
leading and developing a new field of geriatric critical 
care medicine. With another Beeson Scholar, Nathan 
Brummel (2016), she is co-chair of the American Thoracic 
Society’s Aging in Critical Care Interest Group, as well as 
a new aging-focused group in the Society of Critical Care 
Medicine that is being launched this year.  Dr. Ferrante 
also co-chairs the American Geriatrics Society’s Medical 
Subspecialties Section.

“I am a strong advocate of integrating geriatrics principles 
into the subspecialties and increasing collaboration 
between the subspecialties and geriatrics.  The Beeson 
program, GEMSSTAR program, and aging-focused 
subspecialty groups unite those of us who share a vision,” 
says Dr. Ferrante, “and the success of these programs 
helps inspire other people to pursue this path.” 



Jonathan Graff-Radford, MD

Assistant Professor of Neurology
Mayo Clinic, Rochester

Mentors: Kejal Kantarci, MD, and Ronald Petersen, MD, PhD

CEREBRAL MICROBLEEDS IN THE AGING POPULATION

Bleeding in the brain becomes more common with 
aging. In fact, about 20 percent of people over age 
60, with normal cognition, have at least one of the 
small hemorrhages known as cerebral microbleeds. 
This frequency rises to 40 percent at age 80. “Cerebral 
microbleeds are asymptomatic. But they’re important to 
assess, because they are an established risk factor for a 
future symptomatic bleed in the brain—a hemorrhagic 
stroke—later in life,” says Jonathan Graff-Radford, MD.

Yet doctors currently cannot predict whether a patient 
with microbleeds will go on to have a hemorrhagic stroke. 
And at the same time, older adults often have conditions 
like atrial fibrillation or heart disease that are typically 
treated with medications that reduce blood clotting, and 
thereby promote bleeding. 

“What do you do for patients who have these competing 
risks?” asks Dr. Graff-Radford. As a neurologist with 
subspecialties in behavioral neurology and stroke, he 
routinely sees such patients, and “right now there’s not 
enough evidence to guide clinicians,” he says.

Dr. Graff-Radford’s Beeson research aims to help resolve 
this clinical dilemma, provide guidance on treating 
cerebral microbleeds and assessing stroke risk, and better 
understand the underlying mechanisms that lead to these 
bleeds. His project harnesses data gathered through the 
Mayo Clinic Study of Aging, which launched in 2004. In 
this population-based study, thousands of individuals 
over the age of 50 come in for routine cognitive testing 
and neurologic examinations. They also undergo MRI and 
PET scans of the brain, which can identify microbleeds 
and also provide insight into their cause. 

Most earlier studies followed patients who already 
had stroke or dementia. The long-term population 
data is helping Dr. Graff-Radford lay the foundation for 
understanding how common microbleeds are in people 
who have no symptoms, what factors predict developing 
a cerebral microbleed, and how many of these people go 
on to develop a more serious hemorrhage.

One factor known to cause microbleeds is deposition of 
amyloid protein in the brain’s blood vessels, a condition 
called cerebral amyloid angiopathy. Such microbleeds 
are more common in people who have Alzheimer’s 
disease, and in those patients, are associated with a 
worse prognosis. In the Mayo Clinic study, participants’ 
PET scans measure amyloid in the brain. “We can see 
how many of these people with microbleeds likely have 
significant amyloid in their brain, and what happens to 
them,” says Dr. Graff-Radford. 

Finally, some study participants have agreed to donate 
their brains after death, and Dr. Graff-Radford is examining 
this tissue to better understand the mechanisms that 
cause cerebral microbleeds.

Ultimately the results will help clinicians assess a patient’s 
risk of a bleed, and guide therapy. “Who is it with atrial 
fibrillation who’s going to have a large bleed? If you have 
one microbleed, does that have clinical significance? 
People who have microbleeds but also have amyloid in 
the brain — are those the ones that have particularly high 
risk? We hope the population-based study can answer 
some of those questions,” says Dr. Graff-Radford. 

The Beeson award also has given Dr. Graff-Radford time 
to develop as a researcher, for example by working in the 
neuroimaging laboratory of his mentors. “They’ve trained 
me how to do quantification of these imaging variables, 
and then how to be able to analyze them for my project,” 
he says. He has also worked with neuropathologists to 
learn how to grade vascular changes in the brain. And 
courses in epidemiology and statistical analysis have 
helped him complete more complex parts of the project.

“Going to the annual meeting has been a great chance 
to network with other Beeson awardees, but also I’ve 
had really good input into my career trajectory and tips 
on future grant writing,” he says. “I can’t speak highly 
enough about those meetings.”
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People with serious illness who live in nursing homes 
often make repeated trips to the hospital. Having 
been a young caregiver to both her parents, and as a 
geropsychiatric consultant in more than 100 nursing 
homes in three states, Caroline Stephens, PhD, RN, GNP, 
FAAN has witnessed first-hand the stress and increased 
disability that result from this cycle of hospital visits. That’s 
what drives her to work for improved access to palliative 
care in nursing homes. 

In a study aimed at finding ways to reduce hospital 
readmissions, Dr. Stephens found that in three northern 
California nursing homes, 70 percent of residents were 
eligible for palliative care—and none were receiving it. 

“The underlying theme of all of the people who were 
stuck in the revolving door of the emergency room of the 
hospital was that they had unmet palliative care needs,” 
she says. “Ultimately what we do in the nursing home 
is really focused on managing symptoms and improving 
function and quality of life, which are the core tenets of 
palliative care.” So why weren’t these needs being met?

Further research revealed the complexity of the issue. 
Dr. Stephens found that nursing home staff tended to 
equate palliative care with hospice, thinking it was only 
meant for people who were dying. When questions 
about care arose, far-away family members chose to 
send their loved ones to the hospital, and tended to not 
trust the assessments by nursing home staff. And even 
though nearly 100 percent of nursing home residents had 
completed physician’s orders for life-sustaining treatment, 
very few remembered doing so. The conversations about 
goals and values for end-of-life care had been lost. 

“So I started to think about how we can bring the 
appropriate palliative care expertise to the nursing home 
setting when we don’t have sufficient work force to meet 
that need,” says Dr. Stephens. 

With her Beeson award, she is pilot testing tele-heath 
for palliative care consultations. The technology includes 
a secure platform that can bring together the nursing 

home resident and palliative care specialist, and also 
tie in family members, nursing home staff, and others 
for video, audio, and text meetings to coordinate care, 
manage symptoms, facilitate goals-of-care discussions, 
and educate staff.

Dr. Stephens relates a striking success story from her 
pilot study. After much effort to schedule a video visit 
that included a nursing home resident, family that was 
off-site, and the palliative care provider, “we got to 
the facility and the resident had been taken to dialysis 
early,” she says. Usually an in-person visit would have 
been canceled or simply conducted without the family. 

“But the technology can follow the person,” says Dr. 
Stephens. “We went to dialysis, with his permission, 
and the family’s permission, and we did the video visit 
there. It was so powerful for the family to actually see 
their loved one go through dialysis, because they never 
knew what that was like. They also saw the toll that it 
took. It was a powerful opportunity for the palliative care 
provider to have a conversation with both the family and 
the resident, clarifying the symptoms and the goals.”

When the pilot study concludes this year, the research 
will provide proof of concept data necessary for funding 
a larger trial. Already, she and colleagues have secured a 
grant to expand the project to assess the palliative care 
needs of residents in assisted living facilities. 

“Being a part of the Beeson community has been a 
phenomenal opportunity,” says Dr. Stephens, who 
was inducted as a fellow in the American Academy of 
Nursing in 2018 and recently accepted a faculty position 
at the University of Utah College of Nursing as the Helen 
Lowe Bamberger Colby Presidential Endowed Chair in 
Gerontological Nursing. “I have been able to have a 
much greater impact earlier in my career than I would 
have had otherwise. The Beeson award has played a big 
role in that.”

Caroline Stephens, PhD, RN, GNP, FAAN
Associate Professor, Community Health Systems 
University of California, San Francisco

Mentors: Christine S. Ritchie, MD, MSPH, Sei J. Lee, MD, MAS, 
Janet Shim, PhD, and John Neuhaus, PhD

IMPROVING PALLIATIVE CARE ACCESS THROUGH TECH-
NOLOGY (IMPACTT): A MULTI-COMPONENT PILOT STUDY
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Beeson Scholars  

2019
Elizabeth Goldberg, MD 
The Alpert Medical School of Brown University

Meredith Greene, MD 
University of California San Francisco

Lisa Kilpela, PhD 
University of Texas Health Science Center San Antonio

Allison Magnuson, DO 
University of Rochester

Zachary Marcum, PharmD, PhD 
University of Washington

Rowena McBeath, MD, PhD 
Jefferson University

Veerawat Phongtankuel, MD 
Weill Cornell Medicine

Jason Roh, MD 
Massachusetts General Hospital

Matthew Schrag, MD, PhD 
Vanderbilt University School of Medicine

Victoria Lai-Yen Tang, MD 
University of California, San Francisco

Melisa Wong, MD, MAS 
University of California, San Francisco

Heidi Zapata, MD, PhD 
Yale School of Medicine 

2018  
Rebecca T. Brown, MD, MPH  
University of Pennsylvania

Kathryn Callahan, MD  
Wake Forest School of Medicine

Andrew Cohen, MD, DPhil  
Yale University

Guido Falcone, MD, ScD, MPH  
Yale School of Medicine

Andrea Gilmore-Bykovskyi, PhD, RN 
University of Wisconsin-Madison

Rasheeda K. Hall, MD 
Duke University School of Medicinel

Biren Kamdar, MD, MBA, MHS 
University of California, San Diego School of Medicine 

Jennifer Portz, PhD, MSW 
Colorado State University 

Nancy Shoenborn, MD  
Johns Hopkins Medicine  

2019 Program Advisory Committee 

Thomas M. Gill, MD, Chair
Yale University School of Medicine

Liana G. Apostolova, MD, MSc, FAAN 
Indiana University School of Medicine

Malaz A. Boustani, MD
Indiana University School of Medicine 

Cynthia M. Carlsson, MD, MS
University of Wisconsin School of Medicine and  
Public Health

E. Wesley Ely, MD, MPH, FCCP  
Vanderbilt University School of Medicine/VA-GRECC

Emily V.A. Finlayson, MD, MS
University of California, San Francisco 
School of Medicine 

Alison A. Moore, MD, MPH  
University of California, San Diego School of Medicine

Nicolas Musi, MD
UT Health San Antonio

Kristine Yaffe, MD 
University of California, San Francisco  
School of Medicine 

Dr. Robin Barr retires 
from the National 
Institute on Aging 

Dr. Barr joined the National 
Institute on Aging in 
1987. From 1994–2006, 
he served as Deputy 
Director of the Division of 
Extramural Activities and 
the NIA Training Officer. 
In 2006, he was appointed 
Director of the Division. 
During his tenure at NIA, 
Dr. Barr has worked at the 
NIH level to help shape 

policies toward new and early stage investigators. 
In particular, he was instrumental in establishing 
the Beeson public-private partnership in 2003, 
and he has ensured its continuation during the 
past 16 years. Dr. Barr is planning to retire from 
the NIA in early 2020.
He’s been an invaluable asset to the Beeson 
Program, and the Beeson community will truly 
miss his leadership.  
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Indranil Sinha, MD   
Harvard Medical School/Brigham and Women’s Hospital

2017
Miles Berger, MD, PhD	
Duke University Medical Center

Jonathan Graff-Radford, MD	
Mayo Clinic

Charles Brown, MD	
Johns Hopkins University

Lauren Ferrante, MD	
Yale University

Caroline Stephens, RN, PhD, GNP, AAN 
University of California, San Francisco School of Nursing

2016
Nathan Brummel, MD, MSCI 
Vanderbilt University School of Medicine 

Zara Cooper, MD, MSc, FACS	  
Harvard Medical School
	  
Eleni Linos, MD, MPH, DrPH		   
University of California, San Francisco School of Medicine 

Brendan Lucey, MD 
Washington University School of Medicine in St. Louis
Hillary Lum, MD, PhD	
University of Colorado, Denver and VA Eastern Colorado 
GRECC	

Ana Pereira, MD	
Icahn School of Medicine at Mount Sinai

Anthony Rosen, MD, MPH
Weill Cornell Medicine	

Phillip Smith, MD, FRMRS	
University of Connecticut School of Medicine

Andrew Teich, MD, PhD	
Columbia University College of Physicians and Surgeons

2015 
Stacie Deiner, MD, MS 
Icahn School of Medicine at Mount Sinai

Raquel Gardner, MD 
University of California, San Francisco School of Medicine

Katherine A. Gifford, PsyD 
Vanderbilt University School of Medicine

May Hua, MD 
Columbia University College of Physicians and Surgeons

Makoto Ishii, MD, PhD
Weill Cornell Medicine

Dae Hyun Kim, MD, MPH, ScD
Harvard Medical School/ 
Hebrew SeniorLife Institute for Aging Research

Claire McEvoy, PhD, RD
Queen’s University Belfast 

Sofiya Milman, MD 
Albert Einstein College of Medicine

Matthew O’Connell, PhD 
Warwick Medical School, University of Warwick 

2014
Kumar Dharmarajan, MD, MBA 
Clover Health

Anne Hiniker, MD, PhD 
University of California, San Francisco School of Medicine

Jennifer Lai, MD, MBA 
University of California, San Francisco School of Medicine

Kasia Lipska, MD 
Yale University School of Medicine 

Donovan Maust, MD 
University of Michigan Medical School

John Newman, MD, PhD 
Buck Institute for Research on Aging/
University of California, San Francisco School of Medicine

Kelly Trevino, MD
Weill Cornell Medicine 

Kathleen Unroe, MD 
Indiana University School of Medicine

2013
Marian E. Betz, MD, MPH
University of Colorado Denver Anschutz Medical Campus

Constance H. Fung, MD, MSHS
David Geffen School of Medicine at the
University of California, Los Angeles

William Hu, MD, PhD
Emory University School of Medicine

Daniel B. Kramer, MD
Harvard Medical School/Beth Israel Deaconess Medical Center

Ozioma Okonkwo, PhD
University of Wisconsin School of Medicine and Public Health

Janey Peterson, EdD, MS, RN
Weill Cornell Medicine 

Vivek Prabhakaran, MD, PhD
University of Wisconsin School of Medicine and Public Health

2012 
S. Duke Han, PhD
University of Southern California, Keck School of Medicine

Amy S. Kelley, MD, MSHS
Icahn School of Medicine at Mount Sinai

Geoffrey A. Kerchner, MD, PhD
Genentech

Gerardo Moreno, MD, MSHS
David Geffen School of Medicine at the  
University of California, Los Angeles

Alexander Panda, MD, PhD, MPH
Tufts University School of Medicine

Steven J. Prior, PhD
University of Maryland School of Medicine

Alexander K. Smith, MD, MS, MPH
University of California, San Francisco School of Medicine
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2011
William J. Ehlenbach, MD, MSc
University of Wisconsin School of Medicine and Public Health

Adit Ginde, MD, MPH
University of Colorado Anschutz Medical Campus

Alison Huang, MD
University of California, San Francisco School of Medicine

Richard D. King, MD, PhD
University of Kentucky

Heidi Klepin, MD, MS
Wake Forest University School of Medicine

Sei Lee, MD, MAS
University of California, San Francisco School of Medicine

Dan Matlock, MD, MPH
University of Colorado Anschutz Medical Campus

Keith Vossel, MD, MSc
University of Minnesota

2010 
Jeffrey Caterino, MD, MPH
Ohio State University College of Medicine

Anna Csiszár, MD, PhD
University of Oklahoma Health Sciences Center

Leora I. Horwitz, MD, MHS
New York University School of Medicine

Amy Kind, MD, PhD 
University of Wisconsin School of Medicine and Public Health

J. Michael McWilliams, MD, PhD
Harvard Medical School/Brigham and Women’s Hospital

Timothy M. Miller, MD, PhD 
Washington University School of Medicine in St. Louis

Thomas Robinson, MD
University of Colorado Anschutz Medical Campus

Stephen M. Thielke, MD, MSPH, MA
University of Washington School of Medicine

2009
Cynthia Boyd, MD, MPH
Johns Hopkins University School of Medicine

Dena Dubal, MD, PhD
University of California, San Francisco School of Medicine

Chie Wei Fan, MD, RCPI
Mater Hospital, Ireland

Ronan H. Mullan, MBChB, PhD
Trinity College Dublin, Ireland

Christiane Reitz, MD, PhD
Columbia University College of Physicians and Surgeons

Mara A. Schonberg, MD, MPH
Harvard Medical School/Beth Israel Deaconess Medical Center

Dorry L. Segev, MD, PhD
Johns Hopkins University School of Medicine

Edmond H. Teng, MD, PhD
Genentech

Heidi L. Wald, MD, MSPH
University of Colorado Anschutz Medical Campus 

Jonathan Wanagat, MD, PhD
David Geffen School of Medicine at the 
University of California, Los Angeles

2008
Sarwat I. Chaudhry, MD
Yale School of Medicine

Stephanie Cosentino, PhD
Columbia University College of Physicians and Surgeons

XinQi Dong, MD, MPH 
Rutgers University, The State University of New Jersey

Susan E. Hardy, MD, PhD

Paul B. Rosenberg, MD
Johns Hopkins University School of Medicine

Joseph S. Ross, MD, MHS
Yale School of Medicine

Steven J. Russell, MD, PhD
Harvard Medical School/Massachusetts General Hospital  
Diabetes Research Center

Arthur A. Simen, MD, PhD
Takeda

Farzaneh A. Sorond, MD, PhD
Northwestern University - Feinberg School of Medicine

Michael A. Steinman, MD
University of California, San Francisco School of Medicine

Stephen A. Todd, MD, MRCP
Altnagelvin Hospital, Londonderry, Northern Ireland

Douglas B. White, MD, MAS
University of Pittsburgh Medical Center

Heather E. Whitson, MD, MHS
Duke University Medical Center

2007
Randall J. Bateman, MD
Washington University School of Medicine in St. Louis

Julie Bynum, MD, MPH
University of Michigan

Sascha Dublin, MD, PhD
University of Washington/Group Health Research Institute

Roee Holtzer, PhD
Albert Einstein College of Medicine

Angela L. Jefferson, PhD
Vanderbilt University Medical Center

Kimberly S. Johnson, MD
Duke University Medical Center

Kejal Kantarci, MD, MS
Mayo Clinic College of Medicine, Rochester

Patricia M. Kearney, MRCPI, PhD, MPH
University College Cork, Ireland

Manjula Kurella Tamura, MD, MPH
VA Palo Alto Health Care System and  
Stanford School of Medicine 

Bernadette McGuinness, MD, PhD, MRCP
Queen’s University, Belfast, Ireland

Nicolas Musi, MD
University of Texas Health Center San Antonio 
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Neil A. Segal, MD, MS
Kansas University Medical Center

Lihong Wang, MD, PhD
University of Connecticut Health Center

2006
Katrin F. Chua, MD, PhD
Stanford University School of Medicine

Margaret C. Fang, MD, MPH
University of California, San Francisco School of Medicine

Alex D. Federman, MD, MPH
Icahn School of Medicine at Mount Sinai 

Emily V.A. Finlayson, MD, MS
University of California, San Francisco School of Medicine

Stacy M. Fischer, MD
University of Colorado Anschutz Medical Campus

Alfred L. Fisher, MD, PhD
University of Nebraska Medical Center

Sean X. Leng, MD, PhD
Johns Hopkins University School of Medicine

Ann M. O’Hare, MD
University of Washington School of Medicine
Caterina Rosano, MD, MPH
University of Pittsburgh Graduate School of Public Health

Manish N. Shah, MD, MPH
University of Wisconsin School of Medicine and Public Health

Consuelo H. Wilkins, MD, MSCI
Vanderbilt University School of Medicine

2005
Liana G. Apostolova, MD, MSc
Indiana University School of Medicine

Malaz A. Boustani, MD, MPH
Indiana University School of Medicine

Jennifer S. Brach, PhD
University of Pittsburgh School of Health and  
Rehabilitation Sciences

Arleen F. Brown, MD, PhD
David Geffen School of Medicine at the 
University of California, Los Angeles

Cynthia M. Carlsson, MD, MS
University of Wisconsin School of Medicine and Public Health

Daniel R. Goldstein, MD
University of Michigan Medical School

Wendolyn S. Gozansky, MD, MPH
Kaiser Permanente Colorado

Leanne Groban, MD
Wake Forest University School of Medicine

Arti Hurria, MD †
City of Hope

Pearl H. Seo, MD, MPH
Miller School of Medicine at University of Miami

Dellara F. Terry, MD, MPH
Partners Healthcare

2004
Sandy Chang, MD, PhD
Yale School of Medicine

Cathleen S. Colon-Emeric, MD
Duke University Medical Center

William Dale, MD, PhD
City of Hope

Lee E. Goldstein, MD, PhD
Boston University School of Medicine, 
College of Engineering & Photonics Center

Cary P. Gross, MD
Yale School of Medicine

John J. Lehman, MD
Advanced Heart Care Group, LLC

Andrew P. Lieberman, MD, PhD
University of Michigan Medical School

Atul Malhotra, MD
University of California, San Diego School of Medicine

Martin J. Sadowski, MD, PhD
New York University School of Medicine

Catherine A. Sarkisian, MD, MSPH
David Geffen School of Medicine at the   
University of California, Los Angeles

Clemens R. Scherzer, MD
Harvard Medical School/Brigham and Women’s Hospital

Lisa C. Silbert, MD, MCR
Oregon Health and Science University

Joe Verghese, MD
Albert Einstein College of Medicine

2003
Meredith Hawkins, MD
Albert Einstein College of Medicine

Michael C. Irizarry, MD, MPH 
Lilly Research Labs

Kenneth Langa, MD, PhD
University of Michigan Health System

Sarah H. Lisanby, MD
National Institute of Mental Health/National Institutes of Health

Jack M. Parent, MD
University of Michigan Health System

Henry L. Paulson, MD, PhD
University of Michigan Health System

Elizabeth A. Phelan, MD, MS
University of Washington School of Public Health

Wendy S. Post, MD, MS
Johns Hopkins University School of Medicine

Norman E. Sharpless, MD
US Food and Drug Administration

Michael G. Shlipak, MD, MPH
University of California, San Francisco School of Medicine

Reisa A. Sperling, MD, MMSc
Harvard Medical School/Brigham and Women’s Hospital/ 
Massachusetts General Hospital
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Jason Karlawish, MD
University of Pennsylvania, Perelman School of Medicine

Jean S. Kutner, MD, MSPH
University of Colorado School of Medicine

Brett Lauring, MD, PhD
Merck Research Labs

Frank S. Lee, MD, PhD
University of Pennsylvania, Perelman School of Medicine

R. Sean Morrison, MD
Icahn School of Medicine at Mount Sinai

Scott A. Small, MD
Columbia University College of Physicians and Surgeons

1999
Kenneth E. Covinsky, MD, MPH
University of California, San Francisco School of Medicine

Matthew P. Frosch, MD, PhD
Harvard Medical School/Massachusetts General Hospital

Daniel T. Laskowitz, MD 
Duke University Medical Center

Dale Leitman, MD, PhD
University of California, Berkeley

Richard Z. Lin, MD
Stony Brook University School of Medicine

David R. Lynch, MD, PhD
University of Pennsylvania, Perelman School of Medicine

Edward R. Marcantonio, MD, SM
Harvard Medical School/Beth Israel Deaconess Medical Center

Mitchell S. Nobler, MD
New York Medical College

Anne Louise Oaklander, MD, PhD
Harvard Medical School/Massachusetts General Hospital

Thomas A. Rando, MD, PhD
Stanford University School of Medicine

1998
Helene Benveniste, MD, PhD
Stony Brook University Medical Center

Laura L. Dugan, MD
Vanderbilt University School of Medicine

Terri R. Fried, MD
Yale School of Medicine

Anne M. Kenny, MD
University of Connecticut Health Center

Alison A. Moore, MD, MPH
University of California, San Diego School of Medicine

Thomas T. Perls, MD, MPH
Boston University School of Medicine

Eric D. Peterson, MD, MPH
Duke University Medical Center

R. Scott Turner, MD, PhD
Georgetown University Medical Center

Jeremy D. Walston, MD
Johns Hopkins University School of Medicine

2002
David J. Casarett, MD
Duke University School of Medicine

James E. Galvin, MD, MPH
Florida Atlantic University

F. Brad Johnson, MD, PhD
University of Pennsylvania, Perelman School of Medicine

Albert La Spada, MD, PhD, FACMG
Duke University Medical Center

Michael T. Lin, MD
Weill Cornell Medicine 

Robert A. Marciniak, MD, PhD
University of Texas Health Science Center at San Antonio

Laura E. Niklason, MD, PhD
Yale School of Medicine

Michael A. Schwarzschild, MD, PhD
Harvard Medical School/Massachusetts General Hospital

Jürgen Unützer, MD, MPH, MA
University of Washington Medical Center

2001
Asa Abeliovich, MD, PhD
Columbia University College of Physicians and Surgeons

Katrin Andreasson, MD
Stanford University School of Medicine

Eric A. Coleman, MD, MPH
University of Colorado Anschutz Medical Campus

Jay M. Edelberg, MD, PhD
Sanofi

E. Wesley Ely, MD, MPH, FCCP
Vanderbilt University School of Medicine/VA-GRECC

Roger J. Hajjar, MD
Icahn School of Medicine at Mount Sinai 

James A. Mastrianni, MD, PhD
University of Chicago Pritzker School of Medicine

Michael C. Naski, MD, PhD
Mercy Health

M. Carrington Reid, MD, PhD
Weill Cornell Medicine 

Mary Whooley, MD
University of California, San Francisco School of Medicine

Kristine Yaffe, MD
University of California, San Francisco School of Medicine

2000
Brock Beamer, MD
University of Maryland, Baltimore School of Medicine

Gunnar K. Gouras, MD
Lund University, Sweden

Mary Beth Hamel, MD, MPH
Harvard Medical School/Beth Israel Deaconess Medical Center

Joshua M. Hare, MD
Miller School of Medicine at University of Miami

Fuki M. Hisama, MD
University of Washington School of Medicine
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Raymond L. Yung, MB, ChB
University of Michigan Medical School

1997
Nir Barzilai, MD
Albert Einstein College of Medicine

Michele F. Bellantoni, MD
Johns Hopkins University School of Medicine

James R. Burke, MD, PhD
Duke University Medical Center

Mark D’Esposito, MD
University of California, Berkeley

Thomas M. Gill, MD
Yale School of Medicine

Bernard F. Godley, MD, PhD, MBA
Korn Ferry

Todd E. Golde, MD, PhD
University of Florida College of Medicine

Helen Hoenig, MD, MPH
Duke University Medical Center

Elan D. Louis, MD, MSc
Yale School of Medicine 

Charles A. Thornton, MD
University of Rochester School of Medicine and Dentistry

1996
Christopher M. Callahan, MD
Indiana University School of Medicine

Robert W. Doms, MD, PhD
University of Pennsylvania, Perelman School of Medicine

P. Murali Doraiswamy, MBBS
Duke University Medical Center

Harlan M. Krumholz, MD
Yale School of Medicine

Makau Lee, MD, PhD
Baptist Health Systems

Richard F. Loeser, Jr., MD
University of North Carolina School of Medicine

Karen M. Prestwood, MD
Masonicare Health Center

May J. Reed, MD
University of Washington School of Medicine

R. Glenn Smith, MD, PhD
University of Texas Medical Branch

1995
Ashley I. Bush, MD, PhD
University of Melbourne, Victoria, Australia

Ted M. Dawson, MD, PhD
Johns Hopkins University School of Medicine

David M. Holtzman, MD
Washington University School of Medicine in St. Louis

Edward H. Koo, MD
University of California, San Diego School of Medicine /  
National University of Singapore Yong Loo Lin  
School of Medicine

Mark Lachs, MD, MPH
Weill Cornell Medicine 

Frank M. Longo, MD, PhD
Stanford University School of Medicine

Richard A. Marottoli, MD, MPH
Yale School of Medicine

Lina M. Obeid, MD
Stony Brook School of Medicine

Peter Reaven, MD
University of Arizona School of Medicine, Phoenix

Alan R. Shuldiner, MD
Regeneron Pharmaceuticals, Inc

Paul B. Beeson Emerging Leaders 
Career Development Awards in Aging 

Sponsored by
National Institute on Aging

The John A. Hartford Foundation 

Administered by
National Institute on Aging

American Federation for Aging Research

The National Institute on Aging (NIA), one of the  
27 institutes and centers of the National Institutes of 
Health, leads a broad scientific effort to understand  
the nature of aging and to extend the healthy, active 
years of life. In 1974, Congress granted authority 
to form the National Institute on Aging to provide 
leadership in aging research, training, health information 
dissemination, and other programs relevant to aging 
and older people. The NIA’s mission is to support and 
conduct research on genetic, biological, clinical, social, 
and  behavioral aspects of age-related diseases and 
conditions, including Alzheimer’s disease. The special 
problems and needs of older Americans, fostering the 
development of scientists in aging and communicating  
information about aging and advances in research on 
aging to the scientific community, health care providers, 
and the public are also vital to the Institute’s mission. 
Learn more at www.nia.nih.gov. 

The American Federation for Aging Research (AFAR) 
is a national, nonprofit organization whose mission is to  
support and advance healthy aging through biomedical  
research. AFAR is devoted to creating the knowledge  
that all of us need to live healthy, productive, and  
independent lives as we grow  older. Since 1981, AFAR’s   
grant programs have contributed over $181 million to  
the field of aging research, supporting close to 4,200 
investigators and students. AFAR’s work has led to  
significant advances in our understanding of the processes 
of aging, age-related diseases, and healthy aging  
practices. Learn more at www.afar.org.
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All inquiries and correspondence should be directed to:
American Federation for Aging Research
55 West 39th Street, 16th Floor, New York, NY 10018
212.703.9977  |	 grants@afar.org

2019 Beeson Report

Writing: Elizabeth Hanson  

Design: John Chaich

We would like to thank  
the Beeson Scholars for
reviewing this report for 
scientific accuracy.


