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Welcome, listeners of
Marion Joyce Consumer Talk.

The Harvard Heart Letter is pleased to pro-
vide you with articles from the newsletter that
Marion discussed on her show with the Heart
Letter editor, Patrick J. Skerrett. In this edition,
they talked about the exercise stress test—a
common test for diagnosing heart problem—
and whether it is safe for people with high
blood pressure or heart disease to travel to
high altitudes. If you have stumbled on this
page from elsewhere, you can get podcasts of
Marion Joyce Consumer Talk at
www.wgch.com/showarchive/mjct.shtml.

The Harvard Heart Letter is a monthly news-
letter published by Harvard Medical School. It
covers all things cardiovascular, from the signs
of a heart attack and what to do about clogged
coronary arteries to stroke, heart rhythm prob-
lems, healthful eating, exercise for the heart,
and much more.

You can subscribe to the Harvard Heart Letter
at www.health.harvard.edu/heart, or by calling
(toll free) 877-649-9457.
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Exercise stress test

The treadmill test can reveal hidden problems in the heart.

ne way to judge the health of the

heart and the arteries that sup-

ply it with oxygen and nutrients
is to make them work harder. That’s the
principle behind one of the most com-
monly used tests in cardiology, the exer-
cise stress test (also known as the exercise
tolerance test, treadmill test, or just the
stress test). It's much the same thing a
mechanic does when he or she races a
car’s engine.

Why it is done

Exercise stress tests are done for a vari-
ety of reasons. The most common one
is to detect a narrowing or blockage in
one or more coronary arteries. This net-
work of blood vessels supplies the heart
muscle with oxygen and nutrients. When
the heart is at rest, even an artery that
is almost completely blocked may have
enough blood flow to meet the needs of
the section of heart muscle it supplies.
But make the heart work harder, and the
clogged vessel may not be able to handle
the extra rush of blood needed by the

Stress test setup

The procedure for taking an exercise stress
test is relatively straightforward. As you
walk on a treadmill at progressively faster
speeds, an electrocardiograph measures
your heart rate and the electrical activity
in your heart, and your blood pressure is
recorded periodically.

hard-working muscle. This mismatch in
demand and supply can cause angina—
pressure or pain in the chest, jaw, left arm,
or elsewhere that comes on with exercise
or other stress and disappears with rest.

An exercise stress test can document
low blood flow (ischemia) in the coro-
nary arteries. It should be part of the
work-up for anyone having angina or
who might be a candidate for artery-
opening angioplasty. Stress tests are also
used to reveal hidden rhythm problems,
assess some valves, gauge the safety of
an exercise program, and monitor the
effectiveness of treatment.

Procedure
The tools used to see how your heart per-
forms during exercise include an electro-
cardiograph (ECG), a blood pressure cuff,
and a treadmill (see “Stress test setup”).
The doctor, nurse, or technician run-
ning the test sticks a number of adhe-
sive pads to your chest, then attaches
a plastic-coated wire to each pad. The
wires feed into the ECG, which records
the electrical activity in your heart and
how fast it is beating. A blood pressure
cuff is wrapped around your arm. The
machines record what is happening in
your heart and arteries, first as you sit
quietly, and then as you stand quietly.
When the baseline recordings are
complete, you start walking on the
treadmill at a slow pace (under 2 miles
an hour). Every few minutes, the speed
and steepness of the treadmill increase,
making you work harder. In the most
widely used test, called the Bruce pro-
tocol, there are seven stages, each one
lasting for three minutes. If you get to
the last stage, you'll be walking at 5.5
mph up a 20% grade. The goal is to get
your heart working up to at least 85% of
its maximum capacity. You finish with
a few minutes of slow walking to cool
down, and then stand or sit quietly for
another 15 minutes or so as your heart
returns to its resting state.
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Throughout all this, your heart rate
and electrical activity are constantly
monitored, your blood pressure is
checked every few minutes, and the
clinician keeps tabs on how you look
and how you feel.

Hardly anyone makes it through
all seven stages. People who are out of
shape or who aren't used to exercis-
ing typically stop early because they
become too tired or out of breath.
Some stop because of chest pain or leg
pain. Sometimes the clinician stops
the test because of worrisome changes
on the ECG or in blood pressure. If the
test is stopped before you reach your
target heart rate, the results may not
tell you or your doctor much.

A modified version of the test is
used for people who are frail or out
of shape. Bicycles can be used for
people who have trouble walking; arm-
powered exercise machines are avail-
able for those who can’t use their legs.

Preparing for the test

Getting ready for an exercise stress test
is much like getting ready for a brisk
walk or jog around the neighborhood.
Wear loose, comfortable clothing and
shoes suitable for walking or running.
Don't eat, smoke, or drink beverages
containing caffeine or alcohol for three
hours before the test.

Your doctor may ask you to stop
certain medications that can interfere
with the heart’s response to exercise,
like a beta blocker or digoxin, a day or
more before the test.

If you have diabetes, ask your doc-
tor when and what you should eat
before the test, to make sure your
blood sugar stays in the right zone.
You may be asked to check your blood
sugar before the test, and then again
soon afterward and once or twice
when you get home.

What the test shows

Different bits of data collected dur-
ing an exercise stress test can point to
problems inside the heart.

www.health.harvard.edu

ECG. Changes in the ECG are key
signs that part of the heart muscle isn’t
getting as much oxygenated blood as it
needs. This is often indicated by an ele-
vation or depression in part of the ECG
called the ST segment (see figure).

Heart rate. Two possible indicators
of ischemia or trouble in the heart’s
electrical system are if the heart fails
to beat as fast as it should with strenu-
ous exercise or it takes too long to slow
down after exercise.

Blood pressure. When the cardio-
vascular system is healthy, systolic
blood pressure (the pressure generated
when the heart contracts) increases
with exercise, and can easily reach 200.
If it doesn't climb much above 120,
or begins falling, it can indicate an
overworked left ventricle or a valve or
rhythm problem.

Rhythm changes. The appearance
of nonstandard heart rhythms can sug-
gest coronary artery disease, cardio-
myopathy, or an inherited heart prob-
lem. The most ominous is ventricular
tachycardia, an exceptionally rapid
beating of the heart’s lower chambers.

Recovery. In many people, the ECG
shows brief alterations in the rhythm
of the ventricles (the lower cham-
bers of the heart) or the atria (the
upper chambers) as the heart recovers
after exercise. These erratic beats don’t
indicate ischemia, but they have been
linked with later cardiac problems.

Special situations

For most people, a standard stress test
is sufficient. Others need more precise
information, and some cannot exercise.
Variations and alternatives include:

Nuclear stress test. A radioactive
tracer is injected into the bloodstream
as you exercise to measure blood flow
to the heart muscle.

Stress echocardiography. A clinician
uses an ultrasound probe to record
images of your heart before and after
you exercise. These images can identify
parts of the heart that aren’t receiving
enough blood.

ST-segment depression
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One worrisome change during
exercise is a depression of the ST
segment on the electrocardiogram.
Itis a tell-tale sign that part of the
heart is not getting enough oxygen.

Pharmacological stress test. Instead
of exercise, a heart-stimulating drug
such as dobutamine or adenosine is
used to make the heart work harder.

What it means
An exercise stress test is a gopod—but
not great—indicator of the health of the
heart and coronary arteries. It works
quite well for people who are likely to
have cholesterol-clogged arteries and
who can exercise long enough to reach
their maximum heart rate. The test isn't
as good for people at low risk of heart
disease, or those who are too frail or
out of shape to exercise long enough.
The exercise stress test should be
used when some sort of heart disease is
suspected. If you are feeling fine, don’t
have one to “check under the hood.” Just
as the test misses some cases of heart
disease, about 15% of the time it gives
misleading false-positive results. Those
can lead to needless worry and further
testing, often including an angiogram.
Most experienced cardiologists can re-
call at least one patient who had a seri-
ous complication from an angiogram
done in response to what turned out to
be a false-positive stress test. @
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ASK THE

Is it okay to travel
to a high altitude
with high blood
pressure?

Get more from your
subscription

If you use the Internet, your paid subscription
to the Harvard Heart Letter gives you online
access to the current issue, as well as to all
issues published over the past three years.To
take advantage of this resource, simply visit our
Web site at www.health.harvard.edu, click on
“Customer sign in,” and follow the instructions
to activate your account. References for articles
appearing in each issue of the Heart Letter are
available at health.harvard.edu/heartextra.

Send us a
question for
Ask the doctor

By mail | Dr. Thomas Lee

DOCTOR

Some friends invited me to accompany
Q them to Rocky Mountain National Park. I
would love to go, but I have high blood pressure
and worry that high altitudes are dangerous for
people with this condition. Is that the case?

If you have high blood pressure but are

otherwise healthy, your blood pressure is
under control, and you take some precautions,
a trip to the Rocky Mountains should be fine.

The higher you travel, the less oxygen you
take in with each breath. The body responds
by increasing the heart rate and the amount
of blood pumped with each beat. This tempo-
rarily increases blood pressure until the body
adapts to the lower oxygen level, usually within
a couple of days.

The rule of thumb for spending time at a
higher altitude is to go no higher than 8,000 feet
in the first leg of the trip, and stay there for at
least one night. After that, go up no more than
2,000 feet at a time, with an overnight stay be-
tween each ascent. For your trip, I would sug-
gest spending a few days in Granby or Estes
Park, two of the “gateways” to the park. Both
are at elevations just under 8,000 feet. Take it
easy for a day or two before doing any stren-
uous hiking or other activity. Pay attention to
how you feel. If you are feeling fine, go a couple
thousand feet higher each day. Take your blood
pressure and other medicines, drink plenty of
water, and pay attention to your body.

About one-quarter of people who rapidly
travel to 8,000 feet experience some symptoms
of mountain sickness. These include
headache, nausea, fatigue, and dif-
ficulty sleeping. They usually disap-
pear as the body gets used to the
higher elevation. If they continue
or get worse, or if you find your-
self short of breath at rest, become
confused, or have trouble walking
in a straight line, immediately seek
medical attention. A rapid descent,
oxygen, and specific medications
may be necessary if this occurs.
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By e-mail | heart_letter@hms.harvard.edu
(Please write “Ask the doctor”
in the subject line.)

Doctors once routinely advised people with
high blood pressure, coronary artery disease,
prior bypass surgery or angioplasty, heart fail-
ure, and other cardiovascular conditions not
to go to high altitudes. But this advice wasn’t
based on much evidence. With the growing
population of active, relatively fit people with
hypertension or other cardiovascular problems
who want to ski, hike, or even just sightsee at el-
evation, there is increasing evidence that, with
a gradual ascent, most shouldn’t be kept from
experiencing the grandeur of the mountains.

High altitudes can be dangerous for people
with severe lung diseases (especially pulmonary
hypertension) or with unstable cardiac diseases.
Some data also suggest that individuals with
patent foramen ovale (an opening between the
right and left atria) are at increased risk of hav-
ing fluid accumulate in the lungs (high altitude
pulmonary edema). Talk to your doctor before
ascending if you have one of these conditions.
But for those with stable, controlled cardiovas-
cular disease, a small but growing body of evi-
dence suggests that they should be able to go
to 12,000 feet or so without a problem. When
I talk with a patient about going to higher al-
titudes, the main thing I want to know is if his
or her condition is stable and generally under
control. If so, a trip to the mountains may be
just what the doctor ordered.

N. Stuart Harris, M.D.

Assistant Professor of Surgery

Harvard Medical School

Chief, Division of Wilderness Medicine
Massachusetts General Hospital

Because of the volume of correspon-
dence we receive, we can’t answer
every letter or message, nor can we
provide personal medical advice.
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