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~ THE NEW AGE
~OFMUCH
OLDER AGE

EVERYONE WANTS TO LIVE LONGER, AND SCIENCE IS
STARTING TO MAKE THAT HAPPEN. BUT LIVING BETTER
WILL BE THE REAL CHALLENGE-AND OPPORTUNITY

BY LAURA L. CARSTENSEN

WE LIVE IN EXTRAORDINARY TIMES. AND THANKS TO

- medical and scientific advances that even a generation
ago would have sounded like science fiction, our lives
are getting longer. An American born today has a pro-
jected average lifespan 20 full years longer than one
born in 1925, and we are, as a society, growing old. For
the first time in U.S. history, the number of people over
60 exceeds those under age 15.

Long life is a remarkable achievement. But our ag-
ing society presents challenges every bit as fundamen-
tal and pervasive as climate change and globalization.
If we address the reality of longevity, we will avoid a
crisis—and improve the quality of our lives at all ages.

Even as we look forward to more years ahead, the
idea of a long life can also trigger anxiety. The unease
we experience has to do with how quickly the age struc-
ture in the global population has been reshaped. In less
than a century, more years were added to life expec-
tancy than all years added across all prior millennia of
evolution combined. Long-lived societies appeared so
suddenly that culture—the crucible that holds science
and technology along with wide-scale behavioral prac-
tices and social norms—has not caught up.’ '

The challenge we face today is converting a world
built quite literally by and for the young into a world
that supports and engages populations that live to 100
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years and beyond. This is no small feat. Consider, for
example, that parks, transportation systems, stair-
cases and even hospitals presume that users have both
strength and stamina; suburbs across the country are
built for two parents and their young children, not sin-

-gle people, multiple generations or elderly people who
- may be unable to drive. Our education system serves

the needs of children and young adults and offers little
more than recreation for experienced people.

Indeed, the very conception of work asa full-time en-
deavor ending in the early 6os is ill suited to long lives.
Arguably most troubling is that we fret about ways that
older people lack the qualities of younger people rather
than exploit a growing new resource right before our
eyes: citizens who have deep expertise, emotional bal-

.ance and the motivation to make a difference. .
Science and technology are the reasons for the in-

crease in life expectancy, and looking forward, science
and medicine will be responsible for how we extend
life even further. But to get a handle on where we're
going—the potential for a life longer than any of us
can imagine—it helps to think about how we got here.

Prize-winning economist Robert Fogel and his
colleague Dora Costa describe a phenomenon called
“technophysio-evolution,” that is, biological changes
due largely to technologies that ensured a steady food
supply. But this explosion wasn’t limited to agriculture.
Electricity was discovered and made widely available;
refrigeration improved the safety of food; pasteuri-
zation and water purification contributed further to
health; the systematic disposal of waste greatly reduced
the spread of contagious disease; and medical science
led to dramatic reductions in premature death thanks

to vaccination programs that effectively wiped out le- -

thal viruses from large parts of the developed world.

Although we were and remain little different geneti-
cally from our ancestors 10,000 years ago, the working
capacity of our vital organs has improved greatly. Aver-
age body size has increased. We have grown taller, and
our brains have come to process information faster.

Longer lives and the fact that we’re having fewer
kids, in combination, began a global process by which
population pyramids—with many at the bottom and
a tiny proportion of old people at the top—are being
transformed intorectangles. If you’re the type of person
who can get chills from population statistics, these are
the numbers for you. What they mean is that for the
first time in history, the majority of babies born in the
developed world have the opportunity to grow old:

As much as we may fancy ourselves freethinking,
the crux of the longevity challenge is, quite frankly,
that humans are creatures of culture, The culture that
guides us today-—that tells us when to get an education,
marry, have children, buy a house, work and retire—is
profoundly mismatched to thelength of the lives we are

LONGEVITY
G__URU:

Laura L.
Carstensen,
director.of the
Stanford Center
on Longevity
Age: 61

A4
AGING
INTERVENTION
“Oddly enough,
I'don’t think
much about
chronological
age. | do think
a lot about
physical and
psychological
health. | keep
my priorities
clear. Exercise
and persistently
trying to solve
big problems

is what keeps

people sharp
and makes life
satisfying.”

diseases and, importantly, how to slow and even reverse

_presbyopia no more than a minor inconvenience more

living. Today’s culture offers little in the way of cures
or even treatments for the chronic diseases that afflict
older people, nor does it offer guidance about how to
finance decades-long retirements. And so individu-
als worry they will succumb to dementia, run out of
money, lose their relevance. But it needn’t be so. Instead
of hand-wringing about productivity falling and infir-
mity rising, we need to change the course, both blologl-
cally and socially, of long life.

With sufficient financial support, the potential of
scientificadvancesis breathtaking. Biologists are begin-
ning to understand, at a molecular level, the processes
by which aging increases the risk of a whole range of

some of these processes. The very nature of chronic,
degenerative diseases is being revealed, which paves
the way for therapies and possibly even cures that were
scarcely imagined a generation ago.

Meanwhile, technological advances have made
available devices that can compensate for a wide range
of age-related problems, such as difficulties with hear-
ing, balance and mobility, just as eyeglasses rendered

than a century ago. And with an investment in social
science we can develop methods that help people bet-
ter envision and plan for their futures, improve fitness,
remain cognitively sharp and, in some cases, reverse
diseases rooted in lifestyles.

‘We can apply science so that the youngest children
among us today live happy and healthy lives as cente-
narians. In partnerships with businesses and indus-
tries, products can be developed that help people age
well. Examples include cars that brake before impact,
smart homes that improve the safety of occupants, mo-
bile devices that influence behavior and financial prod-
ucts that allow people to effectively finance long lives.

We might also trade retirement for new models of
working longer, so that parents spend more time with
young children, sabbaticals become commonplace
and—imagine this—workers experience periods of
leisure before they reach old age.

An essential first step is to change the way we think
about our suddenly longer lives.

Thirty or more extra years of life also means we can
improve the way we live. To the extent that we can build
a world where people arrive at old age mentally sharp,
physically fitand financially secure, the problems of in-
dividual aging will recede. And finally, we can change
the ongoing conversation about a crisis on the horizon
to one about long life and new opportunities. ]

Carstensen, professor of psychology and director of the
Stanford Center on Longevity, is the author of A Long
Bright Future: Happiness, Health and Financial
Security in an Age of Increased Longevity
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after surgery) and some of which are purely experimen-
tal. Scientists are also toying with ways to manipulate
genesand pull out aging cells, allinarace tofindaway to
extend longevity to its outer limits.

These efforts mark a new push to examine the basic
mechanisms of aging and find ways to counteract—or
“cure”—them. And they are anything but fringe. Lon-
gevity research is being conducted by respected scien-
tists with sound reasons for staking their careers on the
hubristic notion that it’s possible to slow down aging
and maybe even reverse it. ,

“When I got into the field, the notion that you could
actually do something about the aging process was
viewed as a crackpot idea,” says Richard Miller, direc-
tor of the Glenn Center for the Biology of Aging at the
University of Michigan. “The argument that one can
slow aging, and diseases of aging along with it, used to
be fantasy, but now we see it like a scientific strategy.”

Nobody is talking about living forever. But as these
experts see it, aging is the single most powerful factor
in the diseases that are most likely to cut our lives short:
cancer, heart problems, immune disorders and degen-
erative brain conditions like Alzheimer’s. “Everybody
knows that the main risk factors for heart disease are
high cholesterol, obesity and high blood pressure,” says
Dr. Felipe Sierra, director of the division of aging biol-
ogy at the National Institute on Aging (NIA). “But even
stronger than those factors is just being 70 years old.”

And that’s why staving off aging—or at least slow-
ing it—has become such a central focus of research.
“We’re going at aging itself,” says David Sinclair, a ge-
neticist at Harvard Medical School. “We might take
someone who is showing signs of aging and be able to

PUSHING THE LIMITS OF LONGEVITY
I
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LONGEVITY
GURU:

David Sinclair,
geneticist
at Harvard
Medical School
Age: 45

\ 4
AGING
INTERVENTION:
“| take
resveratrol, alpha
lipoic acid and
fish oil, exercise
to exhaustion
once a week and
skip dessert. |
haven't gained
more than a
few pounds in
30 years. | live
every day like
it's my last and
did more than |
expected to in
two lifetimes.”

1955

Thanks to vaccines

for smallpox,
diphtheria, polio
and other highly
contagious—and
often lethal—
viruses, average
life expectancy
goes up.

do something about it, to treat that as a disease. That’s
something I didn’t expect to be seeing in my lifetime.”

A Modern Antiaging Elixir
MOUSE UT2598’S LONGEVITY DIET LACED WITH RAPAMY-
cin traces its existence back to some dirt samples collect-
ed in 1964 on an expedition to Easter Island. Those soil
samples became the basis for developing a new antibiotic,
which was named rapamycin. Researchers noticed that
mice that were given the drug tended to live longer—by
about 20%, compared with those that weren't taking it.

. “Rapamycin is neat because it worksina wide variety
of species, from yeast, worms and flies to mice,” says Da-
vid Harrison, who is studying the compound at the Jack-

son Laboratory, where scientists mine the genome for -

solutions to human diseases. He and Miller, along with
Randy Strong—in whose lab Mouse UT2598 resides—
are also testing other agents in a program sponsored by
the NIA.“Rapamycin is also neat because it works even
when you start quite late in life.”

Because of a delay in formulating rapamycin so it re-
mained stable in mouse chow, the first animals to try it
were already getting gray—they were 20 months old,
or the equivalent of 60 years in people—but they still
showed slower aging once they took the compound. If
the research eventually leads to a human treatment, that
could bode well for older people; they could potentially
enjoy the same benefits that this lucky mouse is experi-
encing, even if they start in their 6os or 70s.

It turns out that rapamycin interrupts the func-
tion of a gene called mTOR, found in both mouse and
man, which acts as a traffic signal for directing how
cells take in and use energy. If there’s plenty to eat, the

1985

Public-health
campaigns on
heart health and
the dangers of
smoking reduce
heart-disease
deaths. Medical
advances also
help extend life.
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gene is busy greenlighting cells to absorb nutrients and
grow, grow, grow. When food gets scarce, the gene goes
quiet, halting the cell-growing machinery until the
next feeding time: While mTOR may explain, in part,
the phenomenon of calorie restriction and its ability
to prolong life—in the 1930s, studies in mice showed
that cutting back on their daily diet could add nearly
a year to their lives—there’s also evidence that it taps
into otherenergy-related pathways to longerlife as well.
- The more active state—the one in which cells are
processing nutrients and growing—turns out to age
cells considerably: as our cells are working hard to pro-
cess our food, they also spew-out toxic free radicals. The
‘goal, then, is to keepmTOR as subdued as possible, pref-
erably without requiring animals to starve themselves
miserable. And that’s what rapamycm appears todo.
So far it’s the most promising compound under
study, and Harrison and his colleagues are optimistic,
‘though cautious, about its future. After all, resveratrol,
" “acompound found in grapes and red wine, showed ear-
ly promise in mice that gorged on high-fat diets, extend-
ing their lives; buf it wasn’t as impressive'in helping
animals on normal dietslive longer. (Researchersaren’t

stud1ed at GlaxoSmithKline) -

.+ 'While rapamycm dials up one antiaging circuit, it's
clearthat tisnot yeta fountain of youth “Pm72,butI'm
not popping rapamycin pills yet,” says Harrison’ Con-

. ‘sider the downsides. In mice, it has resulted in a body
size that is about 30% smaller than average, and mTOR-
regulated mice were also morelikely to develop cataracts
and were more prone to diabetes. The males tend to
experience gradual loss. of testicular function—not

2015

Improved drugs,
" diagnostic tests,
surgeries, disease
treatments and
other medical
advances reduce
fatality rates for
cancers.and: -
other illnesses.

ready to give up on it yet, however, and it’s still being’
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How much
longer mice live
when they eat
chow spiked
with rapamycin,

- compared with

mice who nosh
on normal chow

exactly a selling point for a future longevity treatment.
Human patiertts who took the drug after kidney

" transplants to lower their chances of rejecting the or-

gan, for instance, also had slightly higher chances of
developing diabetes, and the risk of cataracts requires
morestudy before a broad application of the drug would
be possible. Still, given the fact that rapamycin is al-
ready approved and safely taken by patients, antiaging
researchers are hopeful that they’ll be able to arrive at
the right doses to tip the balance in favor of longevity
while minimizing.potential risks.

Find the Switches to Flip
FOR OTHER RESEARCHERS, THE KEY TO LONGEVITY MAY
be in our genes. Telomeres are the timekeepers of a
cell’s life;-each time a cell divides, it copies its chromo-
somes’ DNA, and like a knot tied at the end of a thread,
telomeres signal the end of the copying process. With
eachcell d1v151on, these little squiggles, which are the
final segments of DNA at the ends of chromosomes,
shorten—eventually disappearing altogether. And be-
cause certain things like exposure to UV light cancause -
telomeres to shorten at different rates, they’re a target
of lots of new antiaging research too. (For more on how
telomeres are being studied, see page 80.)." . ;
Inhealthy people there isabalancing dance between
the shortening of telomeres and the work of an enzyme
called telomerase, whichlengthensthemjustalittle bit,
to restore some of the DNA that’s lost. But that doesn’t
happenin peoplewith telomere-syndrome conditions—
which includes some bone problems; liver failure and
immune-system -disorders, It’s what makes those
terrible conditions research gold for antiaging scientists.

2045

Regenerative
medicine may
interrupt aging. If
not; conservative
estimates put life
expectancy at 81
as high obesity
rates offset other
gains.

TIME February 23—March 2, 2015
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If they can figure out how to correct the misbehaving
telomeres in those people, they may be able to correct
them in normally—but inexorably—aging people too.

Twelve years ago, Dr. Mary Armanios met her first
patient with such a condition while she was training
with Carol Greider, ascientist who shared a Nobel Prize
for the discovery of the enzyme telomerase. Through
their lab at Johns Hopkins School of Medicine, Ar-
manios met a college student with a blood disorder that
required regular transfusions. He wasin his 20s but had
ashock of gray hair that had first appeared when he was
9. This alone was unusual, but his family history also
intrigued her. Almost all his relatives on his father’s
side died young. His paternal grandmother, who had
severe osteoporosis and bone disorders, died in her 60s.
His father died at 59 while waiting foraliver transplant.
His aunt and uncle died of pneumonia in their 60s. The
young man, too, had been in and out of hospitals most
of his childhood to treat infections. He eventually died,
at age 31, of a staph infection.

“The cosmetic symptom was hair graying, but they
all have a form of hair graying in other organs as well,”
says Armanios. It turned out that the family members
all had dyskeratosis congenita, arare condition with an
extreme form of telomere dysfunction.

Armanios is confident she might learn something
about how telomeres are supposed to work—and even
how they might be manipulated and extended to halt
agingrelated problems, not just in those with dyskera-
tosis congenita but in healthy older populations as well.

One strategy may involve dousing cells with theright
genetic ingredients to lengthen telomeres, as Helen Blau
and her colleagues have done in petri dishes at Stanford
University. “We turned back the clock on the ceils by
the equivalent of many years in human life,” Blau says.

Even more encouraging, the cells didn’t continue to
divide indefinitely, which might raise concerns about
uncontrolled growth, as occursin cancer. “They start to
[deteriorate] normally, and that bodes well for safety,” she
says. Eventually, Blau hopes the cellswill be tested in the
liver or lungs of patients with dyskeratosis congenita,
where they can target the rapidly aging cells. If that is
successful, the same techniques might turn back the
clock on aging cells in the rest of us.

So Simple and So Strange

BUT THERE MIGHT EVEN BE A QUICKER—IF ODDER—WAY
to defy aging that literally exploits the power of young
blood. Relying on an innovative technique in which
young and old mice can be conjoined, Siamese twin-style,
toshare the same blood system while keeping everything
else separate, Amy Wagers at the Harvard Stem Cell Insti-
tute found something in the blood of younger mice that
seems to rejuvenate an aging animal. The older mice that
were yoked to the younger ones showed more new nerve-

LONGEVITY
GURU:

. Craig Venter,
co-mapper of
the human
genome
Age: 68

-
AGING

INTERVENTION:

“l do weight
training at least
three days a
week to keep
muscle mass
up. Getting
your genome
sequenced will
also be part of
knowing the
best way 1o stay
healthier longer,
but without the
context of how
it affects the
way your body
functions, it
isn't helpful. In
the next two
to five years,
we'll have more
personalized
information.”

cell growth in their brains, their muscles were stronger,
and in one study, some of the enlarging of the heart that
comes with aging was reversed. “Their tissues are func-
tioning more like younger tissues,” she says.

What appears to be one of the secret ingredients here
is GD11, a protein that’s abundant in young animals’
blood but is scarcer in older ones. Wagers is conducting
more studies in both animals and people to see if longer-
lived people have higher levels of GD11 or whether
people with low GDi11 might be more vulnerable to
agerelated diseases such as heart problems, cognitive
decline and muscle atrophy.

And GDi1 isn’t alone in showing such promise.
At the University of California, San Francisco, neuro-
biologist Dena Dubal isinvestigating a hormone called
klotho, named after the Greek fate responsible for spin-
ning the thread of life for mortals. Increasing the klotho
levels in mice helps animalslive 30% longer,and 1in 5
people also carries a version of the klotho gene that
boosts its amounts. On average, those individuals live
an extra three to four years. It’s not the hormone of im-
mortality, butit’s a start.

Manipulating klotho, GD11, telomeres or any of the
longevity genes could involve some invasive and high-
tech interventions, including gene therapy and even cell
transplants. But what if all those efforts are overthink-
ing the solution, and it’s possible to put the brakes on
aging by simply removing aging cells, like plucking out
gray hairs? That’s what Dr. Jan Van Deuren and his team
are pursuing at the Mayo Clinic. By seeking and pulling
out dying cells in the muscle, fat and eyes of mice, he’s
helping them live longer than control animals. “We're
getting rid of a cell type you don’t have when you're born,
something that accumulates over time that may not re-
ally be needed for survival,” he says.

He is the first to admit that there is still plenty
about that strategy—as well as other promising aging
interrupters—that scientists don’t understand. For ex-
ample, are rapamycin-fed mice living longer-because
their cells are actually functioning like younger ones or
because they’re simply delaying aging conditions like
cancer and heart disease? Are the old mice infused with
young blood truly young again, or are their rejuvenated
cells only temporarily acting more youthful? And while
we know more every day about the roles telomeres play in
the aging process, is the answer as simple asfinding ways
to safely lengthen them through drugs? They aren’t easy
questions to answer, but aging experts welcome them.

That’s because what’s happening in these labsis not
just about extending a life indefinitely but rather ex-
tending a healthy life for alittle bit longer. And research-
erssay they’re truly optimistic that breakthroughs will
come in theirlifetime. After all, says Harrison, “It must
not be all that complicated, or we wouldn’t be having
the success that we're having.” ]
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WHERE IS
THE BEST
PLACE T0
|BE AN OLD
'PERSON?

BY JUSTIN WORLAND

AMERICANS HAVE BEEN RELOCATING TO ANY
number of bucolic places, keen to spend their
golden years away from it all. Mexico, Alaska,
the Ozarks, small college towns all around the
nation. But before you book a one-way ticket
somewhere or clean out your bank account,
think again. As it turns out, studies suggest
that it may be best for you just to age in place.
And for most people reaching old age in 2015,
thatmeans growing old in a city.

Today, more than 80% of Americans and
54% of the population worldwide live in urban
areas. The U.S. number includes more than 33
million people over 65. That’s a good thing,
aging experts say. .. A

“It’s the full panoply that make a city vi-
brant and great for all of its population, but
particularly for older adults,” says Paul Irving,
who leads a group on aging at the Milken In-
stitute, an economic think tank that recently
ranked American metropolitan areas based on
how suitable they are for growing old:

The criteria Milken’s study assessed in-
cluded access to health and wellness services,
crime rates, weather, housing, job opportuni-
ties, transportation and suitabilityin terms of
supporting social factors—including living
arrangements, rates of volunteerism and avail-
ability of group enrichment programs, such as
at a library or university or YMCA. Their-ver-
dict: of the 100 largest cities in the U.S;, Madi-
son, Wis., is the best in which to grow old.

‘AS WE AGE, OUR
WORLDS TEND T0
SHRINK, MAKING
OUR IMMEDIATE
NEIGHBORHOODS
ALLTHE MORE
IMPORTANT.

~ MOVETO
MADISON?
With 11

hospitals and
senior access
to university
classes, it's the
sleeper hit of
senior-friendly
cities

The traffic, expense and hassle of city life
may not sound like the traditional vision of
the golden years. But easy access to health care
and cultural stimulation help tip the balance
in cities’ favor. In Madison, for example, se-
niors can take classes at the local university
and receive care at one of its 11 hospitals, and
when they don’t feel like—or can’t—walk
around the pedestrian-friendly city, they can
make use of an on-demand transportation
system designed for those who need it.

Another advantage for cities: lots of other
people. Academic research supports anecdotal
evidence that staying connected has benefits.
“As we age, our worlds tend to shrink, mak-
ing our immediate neighborhoods all the
more important,” says Ruth Finkelstein, a
longevity and health policy expert at Colum-
bia University. “In addition to their social net-
works, people also have micro-relationships
and connections—the people you're used to
seeing, the sidewalks you're used to walking
down, the shops you’re used to frequenting.
Those are relationships of reciprocity.”

The urban option may grow even more
attractive in the coming years. The World
Health Organization launched an initiative
in 2010 to push mayors around the globe to
make their cities friendlier to older residents.
And even though plans are still in the early
stages, some mayors in the U.S. are working
to increase affordable housing options, make
transportation more accessible and find ways
to engage older people in their communities.
New York City, for instance, has something
called Age-Friendly NYC, which works with
the mayor’s office to develop programs for the
city’s more than 1 million residents who are
age 65 or older.

Similar programs in communities around
the world are helping to prepare for a fast-
changing reality, but cities may be aging
quicker than public policy is evolving. Just a
generation ago, swarms of retirees migrated
to the warmth of Florida and the rest of the
Sun Belt. Now, 71% of baby boomers say they
want to grow older where they spent most of
their adult lives, according to a recent survey
bythe AARP.

Finkelstein, who led New York City’s initia-
tive for older people, says she is among them.
“I am speaking to you from my little teeny-
tiny three-story wooden house in Brooklyn,”
says Finkelstein, 60. “They will carry me out
of here in a wooden box.” ]

TIME February 23-March 2, 2015
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EYES

Your eyes begin “like a multifocal
camera,” says Dr. Rachel Bishop at
the National Institutes of Health’s
National Eye Institute, but by age
40, range of sight declines. To
prevent eye disease, don’t smoke,

and wear sunglasses to keep out UV
. radiation; sun exposure and smoking
E .accelerate cataract formation.
: . 4 # Al of us lose muscle and gain fat
: Y # as we age, says Dr. Luigi Ferrucci,
A scientific director of the National
: Institute on Aging. That sad trade-

BY MANDY OAKLANDER off picks up at age 40. “You need
) to absolutely insert exercise activity

in your routine if you want to avoid
muscle decling,” Ferrucci says.

AS SUDDEN AS AGING CAN

feel, no one wakesupina

g96-year-old body without

getting some warning ,

signs first. Butif you know BoNES

what’s coming, you can & . :
plan to give certain parts % %‘) 4 Bone mass tends to go downhill at
some extra care early on 49~ # arate of up to 1% per year after

. A ) R age 35 (and faster after menopause).
Al.ready n the thro.es of Weight-bearing exercise makes a big
aging?(Trick question. We difference in bone density. A 2015
all are.) “You’re never too study found that simply jumping
old to do anything to help 20 times twice a day significantly
to maintain wellness of improved hip-bone mineral density.

your body,” says Dr. Ronan
Factora, geriatric-medicine -
expert at Cleveland Clinic.

Lung function begins dropping

1% a year at 30 and declines more

in people who are sedentary than in

- those who are active, says Dr. Thomas

Age when Perls, geriatrician and principal

body part investigator of the New England

begins to Centenarian Study at Boston Medical
falter Center. The antidote: exercise.

SKIN

From around 18, resilient collagen
and stretchy elastin decline at about
1% per year. You can slow the process
by not smoking, eating well and wearing
titanium or zinc sunscreen every day—
even if you're indoors. A 2012 study
found that some compact fiuorescent
bulbs emit skin-damaging UV light.




BRAIN

You don't lose your mind all at
once—but by 70 you'll start to
see age-related brain changes
speed up, says George Rebok, a
cognitive-aging researcher at Johns
Hopkins Bloomberg School of Public
Health. Stick with activities that
engage and stimulate you, he says.

sty

: %“E Age-induced hearing loss happens
| %% j gradually, but 1 in 3 people ages
el 65 to 74 has it. There's not much
you can do to slow it, but listening to
or playing lots of loud music or working
in noisy industries like construction
will hasten it, says Boston Medical
Center's Perls.

HEART

As you age, your heart-muscle cells
shrink in number but expand in size,
which makes your heart wall thicker.
Your arteries tend to get stiffer too.
Starting at age 20 to 30, peak aerobic
capacity drops by about 10% per
decade, and heart disease typically
kicks in around age 65.

KIDNEYS

You won’t necessartly feel it, but
deciine in kidney function starts
around 50. The best thing to do is
drink plenty of water. Since thirst
decreases with age, you may have
to remind yourself. One study found
people who drank the most fluids
were less inclined to kidney decline.

GUT

The hairs on your head aren't

the only strands to go. Villi in

your intestine—tiny hairlike
projections that absorb the
nutrients in food—tend to flatten
out around age 60, says Cleveland
Clinic’s Factora, and the loss means
you'll absorb fewer nutrients.




LIVING LONGER | PSYCHOLOGY

HE CELLULA,RLEVE

' BY JEFFREY KLUGE

p t1tudes to ]
ve say, ignoring the fact t]

pectancy, it won’t be lo
: ftylstheneW4o 'we te
- the mathem atical reality is no, i )
‘even be the new 49%.

both banal and blammg—%as
: fault It turns out, however, tl

' ‘d1v1de with your head home to the abstract and ethe-
ndyour flesh hometo themessy and mechanical,
, . Yourmoods; feelings and. thoughts allin-
ysiology.Learn to relax and your blood
wn; emerge from depression and your
e picks up; take a pharma’tol'Ogically:
p1 that you're told isa powerful drug

‘ kresearch such thmgs already accept that the way we

Photo-illustration by Evan anka for TIME




LIVING LONGER | PSYCHOLOGY

think and feel can increase the population of disease-
fighting white blood cells and lower the level of the hor-
mone that raises blood pressure, so why couldn’t it help
recalcify bones or reverse heart disease or preserve the
brain cells that are lost with age? “You're only as old as
you feel” may merely be part of the equation. Perhaps,
within reason, you're only as old as you bloody well
choose to be—because research is mounting that your
outlook, your personality and, frankly, how upbeat you

are have a profound impact not just on how you feel but -

also on how your cells age.

“Let’s treat mind and body as just words,” says Ellen
Langer, a professor of psychology at Harvard University
who has been studying aging, mindfulness, decision-
making and health since the late 1970s. “Let’s put them
together as one thing and say anywhere you put the
mind, you also put the body.”

Once you make that leap, the medical tool kit be-
comes a lot larger. It includes not just pharmacology
and surgery but also things like meditation, optimism,
resilience and social connections—all the stuff that’s
always been far outside medicine’s visible wavelength
but suddenly is finding a place comfortably within it.

Consider one study, for instance, showing that even
a single day of a mindfulness meditation practice can
down-regulate a gene that codes for inflammation—
one of the greatest drivers of aging. Or the one show-
ing that reducing stress can reduce the cellular damage
from the highly reactive oxygen atoms known as free
radicals. Or the research that found, most remarkably,
that the telomeres within your cells—the little cuffs
that cap chromosomes and erode over your lifespan—
can actually be made to grow longer, provided your
mind is in the right state to make it happen.

“It comes down to daily behavior and the choices
we make,” says Elissa Epel, a professor of psychiatry
at the University of California, San Francisco (UCSF),
who studies stress and aging, “We have a growing set
of studies of people from around the world showing
that aging is not just an aspect of genetics but of how
we live” Deciding to live better, it increasingly seems,
is the same as deciding to live younger.

Winding Back the Mind

IT WASN'T UNTIL THE LATE 19708 THAT RESEARCHERS
began seriously thinking about using the mind to ar-
rest the aging process, and it was Langer’s landmark
“counterclockwise” study that really got things start-
ed. In 1979, when she was just beginning her Harvard
teaching career, she recruited a group of eight men in
their yos for a five-day stay at a retreat in New Hamp-
shire. The men were in neither good nor bad health but
what was considered age-appropriate health—which
is to say slow, bent and easily fatigued. But Langer was
determined to change that.

LONGEVITY
GURU:

Eltery Langer,
professor of
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at Harvard
University
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The retreat, as the men discovered when they
arrived, was a former monastery designed to look as
the world did to them in 1959. Vintage programs were
showing on vintage TVs. Midcentury music played on
midcentury radios. The men were treated too as they
would have been back then—no one offered to help
them with theirbags or fetch themra blanket. They kept
their conversation to the topics they would have dis-
cussed in 1959—the doings in the Eisenhower White
House, say, or the Dodgers-White Sox Series face-off.
And lest the men get a glimpse of themselves and break
the spell, all mirrors were removed from the space.

Atthebeginningand end of the five-day span, Langer
administered a series of physical and cognitive aptitude
tests to the men, and the result was as she expected: on
virtually every metric, their performance improved dra-
matically,and in many cases it was closer to what would
be expected for men a decade or two younger.

“The study spoke volumes to the potential we have
to change our health,” Langer says. “At some point peo-
ple just tell us we can’t. If you're 20 and you hurt your
wrist, you expect it to get better. When you’re 70, you've
bought into the mind-set that you’re falling apart, and
thenyoudo.”

Langer went on to test the same premise in other
ways. After recruiting a sample group of hotel maids
who were battling their weight, she told half the sample
that studies showed the work they did every day was
actually a vigorous form of calorie-burning exercise.
The other women were given no such information. At
the end of the study, the women who believed that their

- work was a workout lost more weight than those in the

other group. : _

Langer’s studies, compelling asthey are, are not com-
plete. They do a very good job of proving that thinking
young appears to make the body young—or at least
younger—but they don’t say why. Langer herself is
more philosophical than empirical on this. “The mech-

anism is the part that’s so hard to get across to people,”

she says. “But when the mind and body are one, there’s
no mediator needed.”

Maybe. But even if she doesn’t need a mediator, other
scientists do, and they’re looking hard for it—starting
inside human cells, at telomeres.

The Levers of Aging
OVER THE COURSE OF A LIFETIME, TELOMERES BURN
down likeasort of candle wick, leaving the chromosomes
vulnerable to damage and starting the aging process.
Investigators have understood the basics of telo-
meres since 1978, when then postdoctoral fellow
Elizabeth Blackburn, now at UCSEF, first mapped their
structure and later, with her collaborator Jack Szostak
of Harvard, their function. In 1984, Blackburn and her
graduate student Carol Greider, now at Johns Hopkins
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particular form of meditation known as Mindfulness
Based Stress Reduction (MBSR)—which, as its name
suggests, includes paying close attention to feelings,
thoughts and other stimuli while meditating—can
calm an inflamed immune system in the same way it
can calm an inflamed mood.

In 2013, Richard Davidson, a neuroscientist and the
founder of the Center for Investigating Healthy Minds
at the University of Wisconsin at Madison, conducted
a pair of studies showing just how powerful an effect
MBSR can have on the body. In one, he and his col-
leagues compared 40 subjects—21 of whom engaged
in eight hours of a combination of guided meditation,
meditative walks and lectures on meditation, and 19
of whom engaged in equally relaxing activities but
without the meditation. At the end of even so brief
a period as eight hours, the meditators showed a de-
crease in the expression of the very genes that regulate
inflammation—meaning a decrease in inflamma-
tion itself too.

Another study replicated the findings over the
course of eight weeks, and at theend, the experimenters
used asuction device toraise asmall blister on the arms
of the subjects. When fluid was withdrawn, the medita-
tors showed significantly lower levels of inflammatory
cytokines—the same cytokines that do so much dam-
age when they circulate in the body chronically.

“The regular practice of certain contemplative meth-
ods seems to be able to alter the trajectory of age-related
changes,” Davidson says. “Some studies even show that
meditation can slow the age-related decline of gray mat-
terin the brain.”

On this last point, Davidson understates things.
Exciting research published in February out of UCLA
compared two sample groups of 50 people, ranging in
age from 24 to 77—a good demographic slice since gray
matter actually begins declining when we’re in our 20s.
One group was made up of people who did not meditate,
the other of people who had been regular meditators for
anywhere from four to 46 years. All roo subjects’ brains
were scanned with magnetic resonance imaging, and
the results were unmistakable: the meditators showed
less gray-matter loss in several regions of the brain com-
pared with the nonmeditators. '

“We expected rather small and distinct effects lo-
cated in some of the regions that had previously been
associated with meditating,” said Dr. Florian Kurth,
co-author of the study. “Instead, what we actually
observed was a widespread effect of meditation that
encompassed regions throughout the entire brain.”

The Optimism Effect

ALMOST AS POWERFUL AS MEDITATION-——AND CERTAIN-
ly easier for people who would be perfectly happy to set
aside time for solitary contemplation in a quiet place if
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they could find the hour and the place and the quiet—is
simple optimism. Challenges and setbacks and even
tragedies are nonnegotiable parts of life, but what is
negotiable is how you face them.

Dr. Hilary Tindle, a physician and clinical inves-
tigator at Vanderbilt University, has produced a body
of work on the connection between attitude and
health, and all of it points to the improbable power of
just being hopeful. In one massive 2009 study, Tindle
analyzed data from 97,253 women who had filled out
questionnaires for the National Institutes of Health’s
Women’s Health Initiative, trying to correlate hope-
fulness and mortality. Women who had scored high
on optimism—abeing hopeful about the future—the
results showed, had significantly lower rates of heart
disease, cancer and mortality than women who scored
high on pessimism. ’

Tindle ‘also studied cynicism, which can be de-
scribed as feelings of pessimism about other people,
expecting them to be untrustworthy and even harm-
ful. Women with lower cynicism, compared with those
who viewed most other people with suspicion, had
lowerrisk of death. - :

In a 2012 study, she compared more than 430 people
who had undergone coronary-bypass surgery—284 of
whom were diagnosed with at least low-level clinical
depression and 146 of whom were not. The subjects all
took the same optimism survey that the sample group
in the other study had. Within eight months after sur-
gery, the depressed pessimists had more than twice the
complication and rehospitalization rate than the opti-
mistic group. K

“As a doctor my goal is to help people understand this
connection more than they do,” Tindle says. “But they
need to do so in a way that makes it actionable. In other
words, how do we put all these new findings to work?”

That, ultimately, isthe critical question. Research-
ersare divided on how possible itis for people who have
made it tomiddle age cynical or stressed or sedentary to
undo all the damage to their systems through outlook
change and meditation alone. But the research is piling
up that it can help—and it certainly can’t hurt.

As with most matters involving health, it comes
down in large measure to lifestyle—diet, exercise, ad-
equate sleep and positive attitude. That’s not sexy, but
when it comes to longevity, take what works over what
makes headlines. The fact is that the aging odometer
never runs backward. The 70-year-old will always be
10 years older than the 6o-year-old. But if you're talk-
ing about how many years both of those people have
remaining, put your money on a happy, active 7o overa
cynical, sedentary 6o. :

That, if nothing else, puts a sweet twist on the hard
rule that all lives must end: enjoy the time you've got,
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and you just might get more of it. i
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