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Runner’s
The

Heart

we’ve all seen the scary headlines: 
Too Much Running Can Kill You! 
Here’s the truth behind the hype. 
By alex HutcHinson

special
report
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There’s no doubt that running—or regu-
lar endurance exercise of any description, 
for that matter—changes your heart. 

The heart is a muscular organ, after all, 
and like all muscles, it adapts to the stress 
of exercise. Whether these adaptations 
are good or bad has been debated for over 
a century, but the current view is that 
the most obvious changes are, at worst, 
harmless. The athlete’s enlarged heart? 
That’s just stronger muscle and bigger 
chambers to pump more blood, not a sign 
of heart failure. The low resting heart 
rate? It’s not a sign of an arrhythmia—an 
irregular or abnormal heart rhythm—as 
it would be in a nonrunner; it’s just that 
each contraction sends so much blood 
shooting through your blood vessels that 
the heart doesn’t need to beat as often. 

In recent decades, most of the discus-
sion about running and cardiac risk has 
focused on sudden deaths at marathons 
and other endurance events—highly pub-
lic, man-bites-dog events that inevitably 
make it into the newspapers. In 1977, a 
cardiologist and 2:28 marathoner named 
Paul Thompson, M.D., was running Bay 
to Breakers 12K when one such death 
occurred. The tragedy sparked a life-
long and career-defining interest for 
Thompson, who is now the co-physi-
cian-in-chief of the Hartford Health-
Care Heart and Vascular Institute and 
perhaps the world’s leading authority on 
the cardiac consequences of running (see 

an epidemiologist then at the University 
of South Carolina, presented an analysis 
of more than 50,000 patients who had 
visited the Cooper Clinic in Texas be-
tween 1971 and 2002, including 14,000 
who reported running as one of their reg-
ular activities. The good news: Within 
an average follow-up period of 15 years 
from their initial visit, the runners were 
19 percent less likely to have died than 
the nonrunners. The bad news: Those 
benefits accrued primarily to men and 
women running less than 20 miles per 
week. Those who ran more than this 
seemingly modest threshold were statis-
tically no better off than the nonrunners.

In the same week, a review by Kansas 
City cardiologist James H. O’Keefe, M.D., 
and several colleagues was published 
in the Mayo Clinic Proceedings, sum-
marizing the potential negative cardiac 
effects of too much running: fibrosis, 
calcified arteries, arrhythmias. 
It was a potent one-two punch, 
with O’Keefe’s paper explaining 
what could go wrong and Lee’s 
conference presentation offering 
evidence that it was really hap-
pening. News outlets around the 
world picked up the story, ampli-
fied on social media by a mix of fear 
and—let’s be honest—schadenfreude. 
Those annoyingly smug runners who 
think they’re so healthy? Ha, I guess 
the joke’s on them.

Later in 2012, O’Keefe and Carl J. La-
vie, M.D., a cardiologist in New Orleans 
who coauthored both Lee’s and O’Keefe’s 
earlier papers, wrote an editorial in the 
journal Heart summarizing the find-
ings and arguing that vigorous exercise 
should be limited to 30 to 50 minutes a 
day. “In contrast,” they wrote, “running 
too fast, too far, and for too many years 
may speed one’s progress towards the 
finish line of life.” Again, the story was 
catnip to news editors, spurring an-
other round of warnings. That pattern 
recurred repeatedly over the next few 
years: Between 2012 and 2015, O’Keefe 
alone wrote or coauthored more than a 
dozen academic publications about the 
dangers of excessive endurance training, 
mostly commentaries, reviews of previ-
ous findings, and letters to the editor, and 
gave a TEDx Talk that was viewed more 
than 400,000 times. With repetition, the 
headlines became increasingly familiar 
and the claims began to feel like fact.

In truth, the evidence was still very 

“I ♥ Running,” page 82). In 1979, Thomp-
son published a report on 18 men and 
women who died during or immediately 
after running, 13 of whom had heart dis-
ease. “Superior physical fitness does not 
guarantee protection against exercise 
deaths,” he and his coauthors warned.

Such deaths were rare in the 1970s 
partly because running as a mass- 
participation sport was new: There were 
only 16,233 marathon finishers in the U.S. 
in 1975. Four decades later, in 2015, there 
were more than half a million. As a result, 
marathon deaths have transformed from 
shocking anomaly to annual certainty: An 
analysis by a team with Aaron Baggish, 
M.D., of the Massachusetts General Hos-
pital’s Cardiovascular Performance Pro-
gram counted 59 sudden cardiac arrests 
in U.S. half marathons and marathons 
between 2000 and 2010, 42 of them fatal. 
They still make headlines and provide 
ammunition for those who argue that 
running is dangerous—but the truth is, 
when runners younger than about 40 die 
during a race, it’s usually the result of an 
undiagnosed genetic heart abnormality 
like hypertrophic cardiomyopathy (when 
the heart muscle gets abnormally thick, 
impeding the pumping of blood); when 
older participants die, they usually had 
pre-existing heart disease. And some-
times, there’s no apparent explanation. 
But whatever the cause, the heart’s elec-
trical system goes haywire, causing an 
arrhythmia called ventricular fibrillation 
in which the heart stops pumping blood. 

If that were the whole story, the case 
against running would be easily dis-
missed. Yes, vigorous activity—whether 
it’s running, shoveling, or having sex—
temporarily raises your risk of sudden 
cardiac arrest. But exercising on a regular 
basis has such a dramatic effect on other 
cardiac risk factors like blood pressure, 
obesity, and cholesterol that its protective 

benefits during your 23 nonexercising 
hours each day totally swamp any risks 
during exercise itself. 

That’s not the whole story, though. 
The latest iteration of the discussion  
focuses less on sudden deaths and more 
on the possibility that decades of regular 
running can contribute to gradual wear 
and tear on your heart and blood vessels. 
According to this theory, each marathon 
you run pushes your heart a little beyond 
its limits, and over time all the vigorous 
beating leads to patches of fibrosis, or 
scarring. That fibrosis, along with other 
accumulated damage, might lead to atrial 
fibrillation, in which your regular heart-
beat is replaced by rapid and irregular 
beating. And the turbulent flow of blood 
through your coronary arteries during 
running might contribute to the forma-
tion of artery-clogging plaques, raising 
the risk of a heart attack (a blockage of 
bloodflow to the heart that can, in turn, 
lead to sudden cardiac arrest, in which 
your heart stops completely; see “Rapid 
Response,” page 84). 

All of this means—in theory, at least—
that dedicated long-term runners should 
be less healthy and long-lived than their 
more casual peers. It’s only now, four  
decades after the first running boom, 
that we finally have large numbers of 
men and women entering their retire-
ment years having run for most of their 
adult lives. And their mortality statistics 
reveal that—well, interpreting those stats 
correctly is what scientists have been 
arguing about, the media has been sen-
sationalizing, and that random dude at 
the gym has been lecturing you about.

It was at the 2012 American College of 
Sports Medicine (ACSM) meeting in San 
Francisco that this debate erupted in ear-
nest. A team led by Duck-chul Lee, Ph.D., 

s p e c I a l  r e p o r t
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Running to the Rescue
Survivors of sudden cardiac arrest who 
are alive today because other runners 
gave them CPR  BY KelleY stump

 s u r v I v o r

KRiSTi 
Soule  
39, special educator, 
Colchester, VT

 s av I o r 

luKe 
GoYeTTe 
37, health educator, 
Colchester, VT

 D at e o f I n c I D e n t 

august 16, 2012

➛ Before she collapsed, Kristi Soule was talking 
about how lucky she was to be out running. Five 
years previously, an infection decreased her heart 
function. after that, she’d taken up running; her 
doctors cautioned against long distances, so she 
stuck to half marathons. a week after seeing her 
heart specialist, she went into cardiac arrest during 
a four-miler with her then boyfriend, Luke goyette. 
goyette flagged down a driver who called 911, then 
began rescue breaths—as a teacher, he was cer-
tified in CPR. Within 20 minutes, Soule was in the 
hospital. Three days later, doctors implanted a de-
fibrillator in her chest and told her it was no longer 
safe to run—or to become pregnant. It was devas-
tating. “The emotional recovery was way bigger than 
the physical recovery,” she says. Today, she walks 
and lifts weights. “Nothing gives me the same feel-
ing as running. But breathing or running? I guess I’d 
choose breathing.” She and Luke are now engaged, 
and with the help of a close-friend surrogate, have a 
5-month-old son. “Without Luke’s efforts and how 
quickly he responded,” says Soule, “I would have 
never known what it was like to be a mom.” 

exercising on a regular basis 
has such a dramatic effect on 

cardiac risk factors that its 
protective benefits swamp any 
dangers during exercise itself.

Goyette has 
added CPR to his 

curriculum. “I 
taught 200 kids to 
do compressions 

this year.”
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and physical characteristics? Among 
the Cooper Clinic subjects, for example, 
those who ran the most were a little old-
er on average, more likely to be former 
smokers, and included more women and 
individuals with a family history of heart 
disease compared with those who ran 
less. Each of these factors affects mortal-
ity in different ways, making a straight 
comparison between the groups impossi-
ble. Instead, epidemiologists use a tech-
nique called “statistical adjustment” 
to correct for these differences, ef-
fectively allowing them to compare 
groups as if everyone had the same 
age, smoking history, and so on.

But this process breaks down 
when the differences between the 
groups are a direct consequence of 
the behavior you’re studying. If you 
want to compare the death rates of 
smokers and nonsmokers, you might 
find that the smokers have higher rates of 
lung cancer. But it would be incorrect to 
“statistically adjust” the results to make 
the rates of lung cancer equal between 
the two groups, because smoking causes 
lung cancer, which in turn raises death 
rates. The difference in lung cancer rates 
between smokers and nonsmokers isn’t a 
fluke to be brushed aside; it’s the whole 
point! Weber was pointing out a similar 
problem in the Cooper Clinic analysis. 
Running is well-known to lower BMI, 
blood pressure, and cholesterol levels, 
which in turn reduces the risk of heart 
disease. By equalizing these parameters, 
the researchers were effectively saying: If 
you ignore the known health benefits of 
running, running has no health benefits.

Lee and his colleagues finally pub-
lished their Cooper Clinic data in the 
Journal of the American College of Cardi
ology in 2014, more than two years after 
it was first presented at the ACSM meet-
ing. In its peer-reviewed version, the data 
was presented without the controversial 
statistical adjustment—and the message 
was very different. Instead of warning 
about the dangers of running more than 
20 miles a week, the authors emphasized 
the benefits of a very modest amount of 
running—five to 10 minutes a day—which 
created a dramatically lower risk of dy-
ing from heart disease. Running more 
than that didn’t offer further benefits, 
but neither, in the revised analysis, did 
it make things obviously worse.

The media reaction, this time, was a 
little more muted. “The press loves the 

much in dispute. The next study to gar-
ner headlines about the risks of too much 
running, from a group in Copenhagen, 
turned out to be drawing its conclusions 
from just two deaths among “strenuous” 
runners—a statistically dubious claim 
that incited an avalanche of criticism 
from other researchers. And Lee’s data 
from the 2012 ACSM conference, though 
it was frequently cited as evidence of run-
ning’s deadly potential, still hadn’t gone 
through peer review to be published in 
an academic journal. In a 2013 response 
to O’Keefe and Lavie’s Heart editorial, 
Thomas Weber, Ph.D., a cardiovascular 
researcher at Icahn School of Medicine at 
Mount Sinai in New York, pointed out a 
seeming flaw in Lee’s statistical analysis: 
The researchers had “adjusted” the data 
to eliminate differences in body mass 
index, blood pressure, and cholesterol 
levels—precisely the risk factors that 
running would be expected to lower. 
“Put simply,” Weber wrote, “this edito-
rial represents a selective interpretation 
of the available data, at the best.”

weber’s crItIque highlights one of the 
central challenges of public-health re-
search: How do you compare groups of 
people with widely differing behaviors 

[  t h e  r e t o r t  ]

the next time someone asks: 
“Isn’t running bad  

for your heart?”  
Here’s what you can say:
“Actually, runners are  

about 45 percent less likely 
to die of heart-related causes 
than nonrunners of compara-
ble age. It’s true that there’s 

some debate about how much 
running gives you the most 

benefit, and more isn’t neces-
sarily better. But no amount of 
running is worse for your heart 

than not running.” So there.

s p e c I a l  r e p o r t
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‘exercise is bad’ story,” says Lavie, one of 
the paper’s coauthors. “But we wanted 
to emphasize that even a little running is 
good.” Still, the debate was far from over. 
The highest-mileage runners in the study 
were logging just 176 minutes of running 
per week—and even at that relatively 
modest level, the range of uncertainty 
in the data left open the possibility that 
they might have a higher risk of death 
from heart disease than nonrunners.

the fIrst Day of this year’s American 

College of Sports Medicine conference 
in Boston fell, as fate would have it, on 
Global Running Day. At the convention 
center, all the heavyweights were there 
for a special symposium called “Optimal 
Dose of Running for Health: Is More Bet-
ter or Worse?” There was Duck-chul Lee, 
Carl Lavie, and Paul Thompson, along 
with Paul T. Williams, Ph.D., a biostat-
istician at Lawrence Berkeley National 
Laboratory in California, whose National 
Runners’ and Walkers’ Health Studies 
have been following 156,000 men and 
women since the early 1990s.

 r u n n I n g t o t h e r e s c u e

 s u r v I v o r 

Ken BYK  
58, business owner, 
Menlo Park, Ca

 s av I o r 

RuTh  
RodGeRS  
52, anesthesiologist, 
Corte Madera, Ca

 D at e o f I n c I D e n t 

May 16, 2010

➛ While he knew his dad had coronary heart dis-
ease and his mom also had heart issues, Ken Byk 
figured he was safe—he was a runner with a healthy 
lifestyle and no symptoms of high blood pressure or 
cholesterol. “But I had blockages in three arteries,” 
says Byk. “I had no idea I was a time bomb.” after 
crossing the finish line of the 2010 Bay to Breakers 
12K in San Francisco, he suffered a sudden cardiac 
arrest. Ruth Rodgers had also just finished, and she 
ran over to help. For 20 minutes, she gave Byk CPR. 
Bystanders and even the paramedics thought he was 
a lost cause, but, says Rodgers, “I thought, he’s a 
runner; he’s got a good heart. We’ve got to be able  
to bring him back.” Byk made it to the hospital, 
where he underwent quadruple bypass surgery. By 
the following February, he was back on the roads. a 
year later he tracked down Rodgers, and they have 
since run every Bay to Breakers together. It’s Byk’s 
favorite day of the year. —K.S.

“Everyone thinks 
first responders 
are paramedics 
or police,” says 

Byk. “But they are 
ordinary citizens.” 

A Change of Heart
What does it look like after  
a lifetime on the road?  

Like any muscle, the heart adapts to 
exercise by getting bigger and stronger 
and, therefore, better at delivering blood 
to working muscles. These illustrations (in 
black) show some generalized adaptations 
compared to a “normal” heart (in blue). 

ov er a ll sIze

an endurance athlete’s heart can 
be up to 50 percent bigger than a 
nonathlete's heart.

Denser pl aque s ?

A: Cross-section of a coronary artery shows the 
plaque accumulation of atherosclerosis: blobs of 
cholesterol (yellow) with dots of calcium (blue).
B: In patients taking statins, plaques tend to have 
less cholesterol but more calcium, which hardens 
into dense bands. This leads to high coronary 
artery calcium scores, but dense plaques may be 
less likely to rupture and cause a heart attack. 
Emerging evidence suggests that plaques in  
runners, too, may be denser and more stable.

bIg ger at rI a 

The atria, the upper two “filling 
chambers” where blood arrives 
in the heart, are enlarged, as 
are the ventricles, the two lower 
chambers that pump blood to the 
rest of the body.  

A B

w IDer, more a bunDa n t
c oron a ry ca pIll a r Ie s 

The secondary net-
work of vessels that 
distribute blood to 
muscles of the heart 
may be two to three 
times bigger than 
normal.  

more fle X Ible c oron a ry a rt erIe s  

The vessels that supply blood 
to muscles of the heart are able 
to expand more to allow more 
bloodflow during exercise even 
when there are some cholesterol 
deposits. This ability to dilate 
makes it easier for blood to get 
around any partial blockages  
(see below).

ILLuSTRaTION By CHArlIe lAYton
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Sure, I could see some white spots. 
But what the hell did they mean? 
Martinez explained: The calcium 
in my heart arteries was basically 
cholesterol plaque turned solid. 

Most of us have been measured 
for “blood cholesterol,” which con-
sists of little bundles of fat floating 
around in our blood. “Cholesterol 
plaque” is in our arteries, and con-
sists of cholesterol and other stuff 
that sticks to artery walls.

My sky-high calcium score meant 
I had atherosclerosis, or coronary 
artery disease, exactly as predicted 
by some of the alarming papers. If I 
also had softer cholesterol plaques 
lining my arteries (which can be de-
termined only through invasive mea-
sures), such plaques could rupture at 
any time and cause a heart attack.

But since I had no symptoms—no 
shortness of breath, no high blood 
cholesterol—Martinez told me not 
to panic. And since I had no angina  
pain (chest and/or shoulder-arm 
pain), he said I could still run. He 
prescribed a statin to drive my blood 
cholesterol even lower, and a daily 
aspirin to prevent blood clotting.

Driving to my Runner’s World 
office 10 minutes later, I felt light-
headed, dizzy. My palms left a damp 
smear on the steering wheel. At 
work, I scoured the web. This wasn’t 
reassuring. Studies showed that  
men with a score in the 900s had a 
cardiac event risk up to seven times 
higher than men with lower scores. 

A million questions buzzed 
through my brain like bees in a hive. 
Should I stop running? What should 
I tell my wife and two (grown) chil-
dren? Did I need a second opinion? 
I felt paralyzed.

During the days that followed, I 
couldn’t stop obsessing. I took my 
pulse morning, noon, and night, 
and especially after every workout, 
something I hadn’t done in decades. 
When I detected several skipped 
beats, I called Dr. Martinez and 
insisted on a Holter monitor test to 
determine if I was missing beats or 
exhibiting other heart rhythm issues 
like atrial fibrillation. I wore the por-
table scanner for 36 hours straight. 
Results: completely unremarkable. 

My ticker seemed to be doing fine. 
My brain, on the other hand, was a 
wreck. I lived, and ran, in a cesspool 
of scary ruminations.

s p e c I a l  r e p o r t
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The epidemiological debate pitted Lee, 
a genial ex-bodybuilder from South Ko-
rea who is now an assistant professor 
at Iowa State University, against Wil-
liams. In contrast to four years earlier, 
Lee emphasized the benefits of just a 
little vigorous exercise—five to 10 min-
utes a day, which is less, even, than the 
standard recommendation of at least 75 
minutes per week—for living longer. His 
2014 paper had divided the Cooper Clinic 
subjects into five groups based on weekly 
running mileage; at this symposium he 
presented a deeper look at the quintile 
doing the most running, splitting them 
into three subgroups. There was a hint 
that cardiac risk might be edging up for 
the top subgroup, but there was still no 
statistically significant increase in risk. 
“It doesn’t support that more is worse,” 
Lee says. “But more may not be better.”

Williams, on the other hand, argued 
that more really is better, at least in some 
cases. His 156,000 subjects, many initial-
ly recruited from among Runner’s World 
subscribers, walk or run 156 million miles 
per year, giving him a massive data set to 
explore. Over the years, he has published 
65 studies on how running affects condi-
tions ranging from diabetes and stroke to 
cataracts, Alzheimer’s, and kidney and 
breast cancers. In nearly every case, not 
only does running help, but more is bet-
ter. For example, men running at least 40 
miles a week were 26 percent less likely 
to develop coronary heart disease than 
those meeting health guidelines by run-
ning just 13 miles a week. Why the ap-
parent contradiction with Lee’s results? 
Williams had been carefully diplomatic 
throughout his talk, but he permitted 
himself a faint smile when the question 
was posed to him during the Q&A ses-
sion. “At 156,000 subjects, we’re bigger 
than they are,” he said. “So I’ll stand be-
hind our data.”

While the epidemiological data is re-
assuring for most runners, it doesn’t tell 
us much about those at the extreme edge 
of the curve—those for whom 40 miles 
a week is just a warmup. For these run-
ners, the best data we have comes from 

several months later, I retired and 
moved to my home state, Connecti-
cut. There I enlisted Paul Thompson, 
M.D., as my cardiologist. Thompson 
is a world-renowned expert who has 
been studying the risks and benefits 
of running for almost a half century. 
Along the way, he finished 28 Boston 
Marathons. 

On my first visit, I practically 
begged him for more tests. I wanted 
data—Big Data—that would yield a 
Yes/No answer to my ultimate ques-
tions: Should I keep running? Would 
I live longer if I stopped?

Thompson answered patiently. 
“You look good and you’re doing 
fine,” he said. “But more tests aren’t 
likely to tell us anything important, 
and they are somewhat invasive, so 
they carry risks that I don’t think 
are justified in your case.” 

Thompson recounted the story of 
seven-time Boston Marathon winner 
Clarence DeMar, the first lifelong 
runner to have his heart autopsied 
(after his death at age 70 from bowel 
cancer). DeMar was found to have 
some coronary artery blockage, but 
his arteries were two to three times 
larger than most, leaving plenty of 
room for healthy bloodflow. Thomp-
son said my “hoses” were probably 
similar in their ability to expand. 
That’s what exercise does—it trains 
arteries to dilate when more blood 
is needed. So even if there is some 
plaque blockage, blood can still eas-
ily pass through. Exercise also in-
creases the number and size of coro-
nary capillaries, the small, secondary 
blood delivery systems in the heart.

Ultimately, we talked more about 
what could only be called my “phi-
losophy of life.” Why do I run? What 
does it add to my life? What would 
be subtracted if I stopped? 

“It would be much easier for me to 
tell you not to run,” Thompson has 
observed several times. “That would 
take me off the hook. But it wouldn’t 
be treating the whole person. As a 
physician, I don’t want to remove 
anything that adds joy to your life. 

“It’s my job to tell you I don’t think 
the risk that you’ll have a heart at-
tack while running is very great. It’s 
your job to evaluate the benefits.”

It helps that there is evolving, 
though speculative, data that ele-
vated CAC scores in runners might 
not be as dangerous as in nonexer-

on’t be a dope, I told myself. Get your heart checked out. ¶ I 
had just passed my 65th birthday and figured I ought to get 
a thorough heart checkup. After all, the biggest predictor 
of heart disease is advancing years. Plus, both of my parents 
died in their early 50s, though not from heart disease, and 
my grandfather had his first heart attack in his 50s. Even 
more worrisome: The first “excessive endurance exercise” 
articles had begun to appear in medical journals. The authors 

weren’t just noting the exercise paradox—the fact that risk of sudden death 
rises during vigorous exercise even as regular exercise lowers your overall 
mortality risk. These docs were arguing that high-mileage running could 
permanently damage the heart. (See “The Runner’s Heart,” page 76.) As a 
runner for 50-plus years, I’ve completed 75 marathons and 110,000 lifetime 
miles. ¶ I found an excellent sports cardiologist, Matthew Martinez, M.D.; 
he took a lengthy history and ordered three tests: an EKG, an echocar-
diogram, and a coronary artery calcium (CAC) scan. I aced the first two, 
and expected the same from the third. ¶ I won’t soon forget the morning 
Martinez gave me my CAC results in the form of a shiny, black medical 
image. It looked like an X-ray. “I think we found something here,” he said. 
I felt my pulse jump, and noticed an instant dampness across my forehead. 
It’s amazing how fast the body can react. “See the white spots around your 
heart?” he continued. “That’s calcium in your arteries. You have a score of 
946, which is worse than 90 percent of men your age.” 

I ♥ RunnIng
it is my lifelong passion. But a diagnosis of heart 

disease threatened to take it away. by amby burfoot

cisers. Also, while protecting med-
ical privacy, Thompson has told me 
he works with a “fair number” of  
other patients who are lifelong run-
ners with high CAC scores. To date, 
none has keeled over on the run. 

Since receiving my CAC score of 
946, I’ve finished the last four Boston 
Marathons more or less comfortably, 
and continued my streak of 53 con-
secutive Thanksgiving Day races. 
Most weeks I run 20 to 30 miles, 
a little more and slower in winter, 
when I’m building up for Boston, a 
little less and faster in summer, when 
I enter 5K fun runs. I log another 
five or six hours a week of relaxed 
recumbent bicycling at home, and 
have completed three years of reg-
ular strength-training, not that any-
one can see a difference.

I’ve absorbed a lot from Thomp-
son, whom I’ve seen annually for 
the last three years, from the psy-
chological-emotional realm. “Med-
ical knowledge has made incredible 
progress in my lifetime,” he says, 
“but there’s still so much we don’t 
know. Doctors and patients both 
need a tolerance for ambiguity.”

In other words, there are no guar-
antees. Stuff happens. When we run, 
we run risks. We could sprain an 
ankle, get hit by a bus, or die from 
a heart attack. We might also form 
a world-changing idea, witness a 
miracle, or gain a greater apprecia-
tion for the greatest miracle of them 
all—our own existence.

I now draw strength from favor-
ite aphorisms. Fifty years ago, I dis-
dained all these as pablum. Today, 
they strike me as timeless wisdom. 
I’d rather wear out than rust. I don’t 
want to be one of Teddy Roosevelt’s 
“cold and timid souls who know nei-
ther victory nor defeat.” I embrace 
Dr. Walter Bortz’s exercise dictum: 
“It’s never too late to start, and it’s 
always too soon to stop.”

I doubt that I’ll set any longevity 
records, but my runs have turned 
relaxing again. I don’t focus on my 
heartbeat and don’t take my pulse 
afterward. I just run. I’m getting 
older and slower every day, which I 
hate, but—God grant me the seren-
ity—I accept that I can’t change the 
trajectory of my life. 

I know only this for sure: Every 
run is a new adventure, and every 
mile is a gift. 

 D

Burfoot 
won the 
1968 Boston 
Marathon at 
age 21.
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Heart attacK 
Occurs when bloodflow to a  
section of the heart is restricted. 
The primary culprit is typically 
coronary heart disease, which 
causes plaque to build up inside 
arteries; if the plaque ruptures, 
it creates a blood clot that can 
block bloodflow to a portion of 
the heart muscle. Without suffi-
cient oxygen, the muscle begins 
to die. The longer treatment is 
delayed, the greater the damage.

Symptoms include: 
•  pain or discomfort in upper 

abdomen, chest, arms, or jaw, 
or between shoulder blades

•  tightness in chest, neck, arm
• Abnormal heartbeat
• lightheadedness or dizziness
• unusual level of fatigue 
• Cold sweat
• Indigestion, nausea, vomiting
• shortness of breath

wHAt to do Dial 911 or have 
someone drive you to the emer-
gency room.

is fibrosis, patches of scar tissue that 
may accumulate in the heart after pro-
longed wear and tear and could contrib-
ute to other conditions, such as atrial 
fibrillation. In 2011, British researchers 
examined the hearts of a remarkable 
group of 12 veteran athletes who had 
been training hard for an average of 43 
years and had completed an average of 
178 marathons, 65 ultramarathons, and 
four Ironman triathlons each. Half of 
them showed signs of fibrosis—“an un-
expectedly high prevalence.” In contrast, 
a German study earlier this year assem-
bled an equally remarkable group of 33 
master endurance athletes with an av-
erage age of 45, including former Olym-
pians, a marathon champion, and Iron-
man winners, and found no evidence of  
exercise-induced fibrosis in any of them. 
Thompson’s take: The phenomenon is 
probably real, but very rare.

After each of the ACSM talks, the 
speakers were surrounded by crowds 
of eager questioners, many with the 
lean and hungry look that betrayed 
their personal interest in the topic. Are 
there risk differences between men and 
women? (Lee’s take: Based on his data, 
the benefits and risks of running seem 
similar for both sexes, though there was 
a trend suggesting greater health bene-
fits for women.) A slim woman with dark 
hair approached Thompson and began 
peppering him with technical questions 
about his research. Then she drew closer 
and lowered her voice: “Another, more 
personal question. Do you take patients?”

by now, if you’re like me, you’re proba-
bly thoroughly confused. The hearts of 
longtime runners are indeed different, it 
seems, but the consequences are unclear. 
The best way to get an answer would be 

a clinical trial in which people were 
randomly assigned to run various 

weekly distances for decades. “But 
that’s impossible,” Lavie says. “You 
can do it for 12 weeks, but not for 
long-term studies.” So we’re stuck 

making our decisions with imper-
fect information.
Even if we did have perfect infor-

mation, though, we’d still be left to roll 
the dice—as we do in countless decisions 
every day. What if it turned out that run-
ning at least 40 miles a week would ex-
tend life by two years for 99 percent of 
people, but shorten it by 10 years for the 

s p e c I a l  r e p o r t
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highly calcified arteries if they ran at 
least 35 miles a week. But more than 70 
percent of plaques in male athletes were 
dense, stable plaques, compared with just 
30 percent in nonathletes. “For me,” says 
cardiologist Ahmed Merghani, who led 
the study, “the plaque morphology and 
what a plaque looks like is more im-
portant than the presence or absence of  
atherosclerosis.”

Perhaps the most controversial topic 

denser plaques actually lower the risk 
of heart disease, Thompson said—and 
there’s mounting evidence that mara-
thoners tend to have dense, stable plaques 
that are much less likely to rupture and 
cause a blockage. For example, British 
researchers presented data at a confer-
ence last year showing that long-term 
runners and cyclists—the 169 subjects 
had been training for an average of 7.7 
hours a week for 31 years—had more 
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advisor for  
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➛ The teammates had just run the 3,000 meters at 
a regional track meet when Botto collapsed. Bryant, 
who had taken CPR at age 19, began the process 
immediately. “When I took CPR, I learned that peo-
ple always look to someone else to perform it,” says 
Bryant. “The bigger the crowd, the harder it gets. 
Overcoming that inertia is the biggest challenge.” 
Botto had no heartbeat for 50 minutes, and doctors 
put him in a medical coma. Three months later, he 
was running again; six months later, he ran a 50K. 
January 1 of this year marked his 100th marathon or 
ultra. Doctors believe his cardiac arrest was the re-
sult of a genetic predisposition, and they told Botto 
he should be dead. “The reason I’m alive is because 
I run,” says Botto. “and John doing CPR—immedi-
ately—kept my blood flowing and my brain alive.” 
Botto has since taken a CPR course, and Bryant 
has become even more diligent about getting reg-
ular physicals. “If this could happen to Bob, it could 
happen to anybody,” says Bryant. “you can’t take 
anything for granted.” —K.S.

Rapid Response
here’s the difference between a heart  
attack and cardiac arrest—and what to do  
in the event of each.  BY mAnon BlACKmAn

How to GiVe cPr The american heart association (aha) recommends 
giving adults hands-only CPR. “Instead of taking time [to deliver breaths], the 
idea is to press hard and fast on the chest,” says Raina Merchant, M.D., assis-
tant professor of emergency medicine at the university of Pennsylvania. you 
can find CPR certification courses at cpr.heart.org. But here are the basics:

2 / place victim 
on his back on a 
firm, flat surface.
Kneel next to his 
shoulder.

1 / First check for 
responsiveness; 
if someone falls 
unconscious and 
stops breathing 
normally, call 
911. If you’re un-
trained in Cpr, 
the dispatcher 
can guide you 
through it.

3 / place the heel 
of one hand in the 
center of victim’s 
chest (below the 
breastbone, the  
area where 
the ribs come 
together). place 
the other hand 
on top. lace your 
fingers together.

4 / Keeping 
elbows straight 
and your shoul-
ders over your 
hands, push 
down two inches 
hard and fast in 
the center of the 
chest at a rate 
of 100 pumps a 
minute (press  
to the beat of 
“stayin’ Alive,” 
the Bee Gees 
song from satur-
day night Fever).
Continue until 
help arrives.

sudden cardiac arrest 
Occurs when the heart stops 
beating and normal bloodflow to 
the brain and organs stops. When 
the heart’s electrical system goes 
on the fritz, it can cause arrhyth-
mias, or irregular heartbeats. The 
arrhythmia that causes Sudden 
Cardiac arrest (SCa) is called 
ventricular fibrillation. SCa can 
also occur after a heart attack or 
during recovery from one; heart 
attacks can increase one’s risk for 
SCa. Without treatment, death 
can occur in eight to 10 minutes.

Symptoms include:
• eyes rolling back into head
• unconsciousness
• lack of breathing
• turning blue
• no pulse

wHAt to do Call 911, then  
start CPR (see below). If avail-
able, use an automated External 
Defibrillator (aED), which delivers 
an electrical shock to restore 
heartbeat.

looking directly at what changes, and 
what potential warning signs show up 
in their hearts after decades of training. 
In separate talks at the conference, Lavie 
and Thompson offered the cardiologist’s 
perspective on these heart changes.

The most well-documented risk is atri-
al fibrillation, the most common type of 
the irregular or abnormal heart rhythms 
known as arrhythmias. Atrial fibrillation 
has been linked in several studies to cu-
mulative years of exercise—most likely, 
Thompson said, because of an enlarged 
left atrium, where blood is stored after 
it returns from the lungs. While the 
condition can raise the risk of stroke 
when combined with other risk factors 
like high blood pressure or diabetes, 
it’s generally more of an inconvenience 
than an imminent threat. Not everyone 
agrees that running is a risk factor—in 
Williams’s data, those running more 
than 39 miles per week were less likely 
to report cardiac arrhythmias than any 
other group—but Thompson and many 
others are convinced that it is.

A more serious concern is the possibil-
ity that high doses of exercise can cause 
atherosclerosis, as calcium-rich plaques 
accumulate in the arteries leading to your 
heart. This is the condition that was diag-
nosed in 1968 Boston Marathon winner 
Amby Burfoot (see “I ♥ Running,” page 
82). The resulting narrowed and stiffened 
arteries can gradually reduce the supply 
of blood to the heart—or a plaque can sud-
denly rupture and cause a more serious 
blockage, triggering a heart attack. It’s 
possible that the turbulent rush of blood 
through these arteries during exercise 
accelerates plaque formation, or that ex-
ercise alters hormone levels associated 
with plaques. It’s also possible that the 
people who choose to run the most are 
also different in other ways, Lavie noted: 
“They may have extreme personalities, 
so they’re always mentally stressed and 
sleep-deprived and so on.” 

Even less clear is whether the plaques 
in marathoners’ arteries pose the same 
risks as the plaques in nonrunners. More 
and bigger plaques are bad news, but 
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“I’d never done 
CPR on anyone,” 

says Bryant 
(right). “But once 
I started, I was on 
automatic pilot.”
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➛ “I literally died,” says Shawn O’Brien. The life-
long runner had just finished warming up with 
his daughter’s cross-country team before one of 
their meets. “That’s when I collapsed—just hit 
the dirt.” Coach Jorge Fleitas saw him go down 
and sprinted over. “It wasn’t a normal fall,” says 
Fleitas. “he landed on his face. I turned him to his 
side. he was still breathing at the time. I was say-
ing, ‘Keep your eyes on me, look at me.’ ” O’Brien 
stopped breathing and started turning purple.  
By then, coach Jay getty had run over and begun 
CPR while Fleitas called 911. It took 15 minutes for 
paramedics to arrive. In the hospital, doctors found 
no blockages in O’Brien’s heart; in fact, O’Brien 
was up and moving the next day. “I was the only 
patient walking around the cardiac intensive care 
unit,” he says. “It was a perfect quarter-mile loop, 
so I did laps with my nurse.” his doctors believed 
a virus may have caused the arrhythmia O’Brien 
suffered; fearing a repeat event, they implanted a 
defibrillator. Today, O’Brien runs about 50 miles a 
week, follows a vegan diet, and calls both Fleitas 
and getty “great” friends. “I love them both,” he 
says. “They gave me a gift few people could ever 
ask for.” he’s also taken an online CPR course, and 
hopes to become a certified instructor soon so he 
can teach others—especially kids. —K.S.

other 1 percent? Would you car-
ry on? What if, instead, the pro-
portions were 99.9 percent and .1 
percent? Such decisions are deeply 
uncomfortable, which is why we avoid 
thinking about them when we, say,  
take an antibiotic or step outside on a  
sunny day. That’s why, for Thompson, 
the fruits of the debate are “intellectually 
interesting, clinically worth knowing, but 
not worth worrying about.”

That calculus would change if we 
could figure out, in advance, who is 
among the .1 percent with a vulnerable 
heart. We know that rare heart condi-
tions like arrhythmogenic right ventric-
ular cardiomyopathy are associated with 
certain genetic defects, and those who 
have the defect are more likely to develop 
the disease if they exercise a lot. Perhaps 
the same will turn out to be true for fibro-
sis and atrial fibrillation: Exercise raises 
your risk, but only if you already have the 
genetic predisposition. “I think this is a 
potential game-changer,” Thompson says 
of the future prospects of genetic testing. 
That doesn’t mean people with the wrong 
genes won’t run, but they’ll understand 
the risks—and perhaps seek fulfillment 
from 10Ks rather than 100-milers.

By the end of the conference, I was 
feeling pretty good about my own run-
ning routine. Right now, with a 2-year-
old and a newborn at home, I’m lucky 
to log 30 miles in any given week, and 
my racing is limited to 5Ks and 10Ks. In 
the future, though, I dream of exploring 
some trail or mountain ultras, to push my 
limits in a different way. If nothing else, 
this whole debate will remind me not to 
take my own invincibility for granted—
to be aware that my arteries could get 
clogged or my heart’s rhythm could go 
haywire. Whether or not running raises 
or lowers the chance of this happening, 
being aware of the risk will help me 
watch for warning signs.

For now, even Lavie is loathe to dis-
courage anyone from running. “I don’t 
think the data is nearly enough to say 
‘Stop at 30 miles per week,’ ” he told me 
when we met after his talk. He wants his 
patients to understand that the biggest 

health benefits of running can be ob-
tained from as little as five or 10 minutes 
a day—that they don’t need to be mara-
thoners to be healthy, and that pushing to 
extremes may even whittle away some of 
those benefits. If they’re older and have 
other risk factors for heart disease, he 
might suggest an exercise stress test and 
coronary artery calcium testing, and treat 
high cholesterol with statins. “If someone 
is running 40 miles per week, then I ask 
what their purpose is,” he says. “If they 
love it, I’m not going to try to scare them.” 

This moderate answer catches me by 
surprise: Having read the scary news 

headlines, I had expected to meet a stri-
dent anti-running crusader. But Lavie is 
not that guy. He heads out at lunch most 
days for a 45-minute run, logging more 
than 30 miles a week. It used to be high-
er, but he now hits the elliptical once or 
twice a week to let his legs recover. He 
still races, and though age has slowed his 
times, he still cares about the results. And 
like most runners, once he’s out on the 
roads, floating along under the Louisi-
ana sun, he’s no longer thinking about his 
heart. “It’s a stress-relief. I feel better. I’m 
able to eat more,” he says. “But mostly, 
I enjoy it.” 
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From left, 

foreground: Getty, 
O’Brien, and 

Fleitas. “If you stay 
calm, you can act on 
your training,” says 

Getty.


