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Scien fic Findings from CHS: Blood Pressure Research
Michelle Odden, PhD, Oregon State University

You may have heard or read about blood
pressure in the news recently. It can be hard to
keep track of what is important, so this ar cle
will provide an update, and summarize some
important CHS findings.
First, let’s start with the basics. Blood pressure
is recorded in two numbers; systolic blood
pressure is the top number, and diastolic blood
pressure is the bo om number. For example, if
blood pressure is reported as 120/80 mmHg,
that means that 120 is the systolic pressure
and 80 is the diastolic. As people age, systolic
blood pressure tends to increase, whereas
diastolic blood pressure usually remains steady
or may even decrease.
High systolic blood pressure is associated with
the risk of many health outcomes including
heart disease, heart failure, stroke, peripheral
arterial disease and kidney disease. However,
recently in the CHS, we found that higher
blood pressure may not be as risky for the very
old1. The most recent guidelines for trea ng
high blood pressure reflected this by se ng a
higher treatment target of 150 mmHg for
systolic blood pressure in people over 60 years
of age. This compares to a treatment target of
140 mmHg for younger adults2.
New CHS research also found diastolic blood
pressure that is too low may be risky in people
who have diﬃculty with ac vi es of daily living
such as bathing and dressing, or who walk
more slowly than others their age3. Low
diastolic blood pressure can cause people to
feel dizzy or lightheaded, which could result in

a fall, so it is important to let your
doctor know if you have these symptoms.
On the other end of the spectrum, a new
clinical trial called SPRINT just found that older
adults without a history of diabetes, stroke, or
heart failure may benefit from much lower
systolic blood pressure – even down to 120
mmHg4. This “intensive blood pressure
control” reduced the risk of heart disease, but
also increased the risk of some side eﬀects.
So you may be wondering – which is it, 150,
140 or 120 mmHg? CHS researchers have
determined that the best blood pressure for
you depends on more than just your age. If you
are at risk for heart disease, then a lower goal
may be be er. But if you don’t tolerate blood
pressure medica ons well, or have a history of
falls or have diﬃculty walking or performing
the basic daily living ac vi es we ask you
about on every call, then you may do be er
with a higher blood pressure. Talk to your
health care provider and she or he can help
you decide which goal is best for you.
1. Odden MC, Shlipak MG, Whitson HE, et al. Risk factors for
cardiovascular disease across the spectrum of older age: the
Cardiovascular Health Study. Atherosclerosis 2014;237(1):336
‐42.
2. James PA, Oparil S, Carter BL, et al. 2014 evidence‐based
guideline for the management of high blood pressure in
adults: report from the panel members appointed to the
Eighth Joint Na onal Commi ee (JNC 8). JAMA 2014;311
(5):507‐20.
3. Peralta CA, Katz R, Newman AB, Psaty BM, Odden MC.
Systolic and diastolic blood pressure, incident cardiovascular
events, and death in elderly persons: the role of func onal
limita on in the cardiovascular health study. Hypertension
2014;64(3):472‐80.
4. Group SR. A Randomized Trial of Intensive versus Standard
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Focus on the brain
Parkinson’s Disease and Epilepsy
William Longstreth, MD MPH
University of Washington

The Cardiovascular Health Study was
designed to focus on problems with blood
vessels (vascular disease) that may lead to
heart a acks or strokes. During the course of
CHS, many par cipants have developed
other diseases, with the result that CHS is
able to contribute to medical knowledge in
mul ple areas. The CHS Neurology Working
Group of scien sts is interested in those
other diseases that aﬀect the brain. Probably
the most important are problems with
memory and thinking, namely cogni ve
impairment, which at an extreme can lead to
demen a. That key topic is addressed in a
separate ar cle authored by Dr. Kuller. This
ar cle addresses two other brain diseases:
Parkinson's disease and epilepsy.
Parkinson's disease can slow a person's
movements and is o en associated with
tremors (or shaking) and falls. Epilepsy
causes seizures that temporarily alter the
way the brain works, leading to sudden
collapse with s ﬀening and shaking, namely
a convulsion. Both have treatments that can
help to control symptoms but do not cure
the disease.
One of the challenges in studying these two
condi ons is figuring out which CHS
par cipants have them as we do not
rou nely ask par cipants about these
condi ons. This is the first step of our
research in this area. Although both diseases
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are more common with aging, most people
will never experience them. Iden fying
par cipants with Parkinson’s or epilepsy is
possible because informa on collected in
CHS has been combined with informa on
collected by the Centers for Medicare &
Medicaid Services (CMS). CMS is a Federal
government agency that provides health
insurance coverage for hospital admissions,
outpa ent visits, and other medical needs
through its Medicare program for eligible
persons ages 65 and older. In this way, we
have iden fied which CHS par cipants have
developed Parkinson's disease or epilepsy.
Now we can proceed to address important
ques ons about the causes, treatments, and
most importantly the preven on of these
condi ons using data that we have collected
over me from CHS par cipants.
The focus on the brain in CHS allows us to
understand how the brain and its blood
vessels can become diseased during aging.
With this understanding, in the future,
researchers can explore ways to keep the
brain healthy as a person ages, an essen al
part of one’s overall wellbeing. Such work is
only possible because of the generosity of
the CHS par cipants in sharing informa on
about their health over many years. Thanks
to you, we hope that our work as researchers
will improve the brain aging process for
genera ons to come.
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Healthy Life Calculator
Alice Arnold, PhD, University of Washington

The CHS has developed
a healthy life calculator
based on responses
that you have provided
to ques ons about your
health and func oning
over the past decades.
For each par cipant,
we calculated the total
number of years in self‐reported excellent,
very good or good health and called that
Years of Healthy Life. We also calculated the
total number of years with no diﬃculty in
any of the ac vi es of daily living, such as
walking, dressing, bathing or ea ng and
called that Years of Able Life.
Dr. Paula Diehr used the data to develop a
healthy life calculator that can help predict
the number of Healthy and Able years a
person has remaining if they are at least 65
years old (the minimum age at entry of CHS
par cipants). She began by screening a lot of
the ques onnaire data we have collected to
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see which items were the best predictors of
Years of Healthy or Able Life. Although
results of blood tests or other procedures
might also be good predictors, Dr. Diehr
wanted to include only items that could be
responded to in a ques onnaire in order to
make it available to the most people.
The mo va on behind the calculator was to
help older adults who are facing important
decisions about their future, including, for
example, whether or not to remain in their
primary residence. One might make a
diﬀerent decision if the likelihood of
remaining healthy and able is high than if it
is low. Of course, the calculator is based on
the average experience over all CHS
par cipants, and there is a lot of individual
varia on, as explained in the
documenta on with the on‐line calculator.
Want to try it?
It can be found at:
h p://healthylifecalculator.org
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Scien fic Findings from CHS: Inflamma on
Russell Tracy, PhD, University of Vermont

“Inflamma on” is a term that is heard
a lot in health circles these days. O en the
context is something like: “heart disease is an
inflammatory disorder” or “demen a has an
inflamma on component”. CHS was one of
the first studies almost twenty years ago to
demonstrate that inflamma on was an
important part of heart disease, using a new
blood test called C‐reac ve protein or CRP1.
As me has progressed, we have
learned a lot of the details. CRP can be used
clinically to determine a pa ent’s risk for
future heart a ack2. Research in CHS helped
us to understand that important chemical
signals that circulate in blood, called
cytokines, regulate inflamma on and can
also be used as biomarkers of this complex
process3. And, it is now known that
inflamma on has three main components:
blood clo ng, innate immunity (the body’s
immediate response to damage or infec on)
and adap ve immunity (a more complicated
long term immune response). Blood clo ng
stops bleeding a er injury, while innate
immunity has several purposes: to clear dead
and damaged ssue, to kill invading germs,
and to rebuild damaged ssue. While
absolutely cri cal to our health, when these
ac ons get out of control they can make us
sick due to forma on of clots in blood vessels
blocking blood flow or accumula on of
unwanted scar ssue. CHS research over the
years has helped clearly establish blood
clo ng4 and innate immunity5 as key
pathways contribu ng to chronic diseases
such as deep vein thrombosis, heart disease
and stroke. The role of adap ve immunity is
not yet clear, but CHS inves gators were
recently awarded a 4‐year grant from the
CHS Heartbeat

Na onal Ins tutes of Health to study the
adap ve immune system. They are using
CHS blood samples in storage that were
collected in 1998‐1999. Early results suggest
that adap ve immunity may be just as
important to the development of chronic
diseases such as heart disease as the other
two components of inflamma on, blood
clo ng and innate immunity6.
As you can see, the samples that you
contributed years ago as a CHS par cipant
are s ll playing an important role in
furthering medical research.
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2003;101:1243‐1248.
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Thrombosis, and Vascular Biology. 2013;33:158‐64.
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Focus on the brain
Demen a Evalua on in the Cardiovascular Health Study
Lewis H. Kuller, MD, DrPH, University of Pi sburgh

There are currently about 5 million people in
the U.S. living with demen a. The most
common type is Alzheimer’s disease,
characterized by abnormal amyloid deposits
in the brain. Other types of demen a include
frontal temporal demen a, Lewy body
demen a, demen a associated with
Parkinson’s disease, and vascular demen a.
There are rare families with very high risk of
demen a, primarily at younger ages. These
are caused by gene c problems with amyloid,
an abnormal protein deposited between
cells. Apart from this, people with gene c
diﬀerences in blood apolipoprotein E have an
increased risk of demen a, which tends to
start at younger ages. Interes ngly, these
people also have problems with amyloid in
their brain.
Demen a is diagnosed by a change in
cogni ve performance. There is usually an
eﬀect on the ability to do normal daily
func oning. The evalua on of cogni on is
based on the results of tests that measure
memory, language, construc on of objects,
thinking speed and the ability to do complex
tasks. Informa on about cogni on and
subsequent disability is o en obtained from
family members and close friends of the
pa ent. A change in cogni on that does not
result in substan al disability is classified as
“mild cogni ve impairment” or MCI.
Fortunately, some individuals who report
changes in memory have normal cogni ve
tes ng, so the tes ng is very important to
diagnosis. In addi on, brain imaging is done,
usually with magne c resonance imaging
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(MRI) and, more recently, positron emission
tomography (PET) imaging.
The CHS has measured cogni on over me
and imaged the brain using MRI. In 1998‐99,
detailed evalua ons were done for some
par cipants who had a brain MRI in 1992‐94
and 480 demen a cases were iden fied. We
found that the risk factors for demen a were
older age, the presence of apolipoprotein E4
gene, poorer results on cogni ve tes ng, and
MRI measurements of brain size and brain
vascular disease. Lower educa on levels,
lack of exercise, and prior cardiovascular and
kidney disease were also risk factors for
demen a. There was li le diﬀerence in the
incidence of demen a between men and
women and blacks and whites. Individuals
who were classified as having MCI had a
subsequent substan al increase in the risk of
demen a at a later me.
A new method to measure the amount of
amyloid in the brain called Pi sburgh
compound B (PiB) PET imaging was applied to
180 older adults in Pi sburgh, including some
who were in CHS. Ini al follow‐up over 3‐4
years has shown that a combina on of brain
findings on MRI and PET were major
predictors of the risk of demen a, the
amount of amyloid and vascular disease in
the brain and loss of brain structure.
At the present me, there are no proven
methods to prevent demen a. Medica on
can some mes slow the progression of
cogni ve problems in demen a pa ents.
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Focus on the brain
Demen a (con

nued from page 5)

Clinical trials are evalua ng drugs that may
remove or delay the progression of amyloid in
the brain. Other clinical trials are evalua ng
drugs for the treatment of diabetes and
hypertension as a way to prevent demen a.
Based on rigorous review of the latest
evidence, the Ins tute of Medicine
recommended the following ac vi es to
promote cogni ve health: 1) be physically
ac ve (walking); 2) reduce and manage
cardiovascular disease risk factors, including
hypertension, diabetes and smoking; 3)
regularly review health condi ons and
medica ons with a health care professional;

and 4) be socially and intellectually engaged.
Finally, it is very important to note that
demen a, like heart disease, diabetes, and
hypertension is a chronic disease which, for
many older individuals, has a very slow
progression to disability. It is likely that
maximizing the preven on and treatment of
other diseases among older individuals can
slow the progression of the disability
associated with demen a. Fortunately, there
is considerable support for ongoing research
to find the causes, preven on, and be er
treatment of demen a.
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