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Debunking age-old notions

Extending lifespanis a zealous research pursuit, but whether to classify ageing as a
disease is fraught with regulatory and ethical implications. By Rachel Nuwer

he study of ageing has shifted from

a niche pursuit to a major area of

research. Over the past two decades,

scientists have flooded the field, deter-

mined tounlock the secrettoalonger,
healthier life (see page S2). “Various people
have started to think we could intervenein the
ageing process and extend lifespan. [The field]
hasreally exploded because of that view,” says
Alan Cohen, abiologist at Columbia University
in New York City.

But even as interest grows, scientists have
yet to reach consensus on fundamental con-
ceptsinbiological ageing, Cohen says. There
isnowidespread agreementonwhatageing is
or when it begins, or what the goal should be
ininvestigating it. “There are people like me
who think we can’t intervene — and even if we
could, weshouldn’t —to people at the farend of
the extreme who say we should make humans
immortal and every moment we delay is equiv-
alent to murder,” Cohen says. “Serious scien-
tists are at every point along that spectrum.”

A key contention is whether ageing should
be considered adisease. AsRichard Faragher, a
biogerontologist at the University of Brighton,
UK, putsit, ifadisease is defined as something
abnormal, thenageing does not count. Butif a
diseaseis defined as something thatis prevent-
able, treatable and able to be slowed down,
then ageing is a disease.

Scientists, doctors and philosophers have
pondered this question for centuries, but as
more countries confront the realities of an age-
ing population, the debate has taken on new
urgency, and it has the potential to influence
everything from the direction of research to
how older people are treated in society. “This
isthe early phase of anincredibly rapidly grow-
ingfield,” says John Beard, an epidemiologist
at Columbia University. “I think people are
opentothinkingaboutitin new ways, ifanew
way makes sense.”

Isageing adisease?

The concept of what is and isn’t a disease
has changed over time. For example, before
the 1960s, developing high blood pressure
in older age was not considered a problem,
says Faragher. “Now, we know that your blood
pressure going through the roof'is not benign.”
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Crucially, he adds, labelling high blood pres-
sure, or hypertension, as a disease brought
both funding and research attention to find
treatments for it. “Things only start to get stud-
ied when they become problems.”

Some people like to think of ageing as “a
kind of optimal, almost benign decline” with
certain diseases overlaid, says Faragher. But
he and some other researchers argue that this
oversimplifies things, that ageing and disease
aren’t necessarily separate, and that treating
themassuch canholdback progress onunder-
standing and managing the process. Ageing “is
inseparable from pathology”, says Faragher.
He points to senescent cells — damaged cells

“Do we want todosomething
about these problems? If
ageingisadisease, then
you've decidedit’sworth
doing something about.”

that behave in harmful ways and accumulate
with age — which not only contribute to con-
ditions such as heart disease, osteoporosis
and cognitiveimpairment, butarealso linked
to hallmarks of ageing such as grey hair and
wrinkles. In animal studies’, deleting these
cells leads to “dramatic increases” in health
and lifespan, Faragher says, which suggests
that this aspect of ageing “is both treatable
andreversible”.

JamesPacala, anacademicgeriatrician at the
University of Minnesota in Minneapolis, says
that for some researchers, the ideal scenario
inageingscienceis to find “some common cel-
lular and molecular denominator thatleads to
all of the declines we see with ageing”. Cohen
says it’s unlikely, however, that a single cause
could explain ageing, because millions of fac-
tors probably contribute to thebody gradually
losingits ability to stay organized and function
properly. Faragher agrees that there proba-
bly isn’t one single mechanism of ageing, but
that there is a small set of key mechanisms —
suchasabuild-up of senescent cells — thatact
together as a loose network and cause many
age-related diseases as well as ageing itself.

Ifageing were tobe categorized asadisease,
it would probably cause the biggest ripples
notin laboratories, but in the regulatory and
funding support that those labs receive, says
Ming Guo, director of the Aging Center at the
University of Southern California, Los Angeles.
“It would be a paradigm shift,” she says.

This would be especially true in places
such as the United States, where federal
science agencies and drug-approval bodies
tend to focus on diseases that produce clear,
measurable results, such asimprovements in
symptoms. Declaring ageing a disease “would
unleash a lot of research funding, facilitate
drug development and ultimately lead to
faster approval of the geroprotective thera-
pies”, Guo says.

Faragher agrees that the ‘disease’ label
would expedite solutions. “I think the ques-
tionis more along thelines of ‘Do you want to
dosomethingabout these problems or not?”
he says. “If ageing is a disease, then you’ve
decidedit’s worth doing something aboutit.”

The case against

Some scientists argue that the way ageing is
discussedinresearch has major ethical impli-
cations. ‘Old age’ nearly became an official
diseasein2022, when the International Classi-
fication of Diseases (ICD) — aglobal catalogue
of known human diseases — sought to give it
adiagnostic codeinits latest revision®. Some
doctorsand scientists pushed back, however,
which ultimately led the World Health Organi-
zation (WHO), the ICD’s publisher, to withdraw
the listing. “The WHO retracted it based on
the science — and on the unintended ethical,
moral and social consequences,” says Kiran
Rabheru, a geriatric psychiatrist at the Uni-
versity of Ottawa in Canada.

For onething, calling ageing a disease could
negatively change people’s view of their agency
over the process, says Sundeep Khosla, an
endocrinologist who studies ageing at the
Mayo Clinic in Rochester, Minnesota. “Froma
patient’s perspective, it leads to a mindset of
‘Well,Ineed adrugto curethe disease’,” he says.
“It perhaps shifts focus away from what should
remain the major intervention: lifestyle.”

Ageismis another concern. If ageingis clas-
sified as a disease, then anyone over 60 or 65
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(orwhatever cut-offwas chosen) would be con-
sidered ‘diseased people’, Guo says. Half of the
world’s populationis already ageist, according
toa 2021 WHO report on the issue of ageism?
(see‘Ageism attitudes’) so categorizing older
people as diseased would only add to that
stigma, Rabheru says.

Someresearchers argue thatit doesn't make
sense, biologically, to call ageing a disease.
Because although ageing increases the risk
of most chronic diseases, “you either have a
disease or you don’t — and who doesn’t have
ageing?” says Beard.

Thetendencytothink of ageing as adisease
reflects what Beard describes as an “outdated
way of thinking” — one that focuses too nar-
rowly onindividual problems and their specific
biological causes. For example, the fact that
the immune system naturally weakens with
agedoesn’'tjustimpactthe heart, as previously
thought, but seems to increase arthritis* and
dementia’risk, too. “We now understand from
geoscience that age-related biological change
simultaneouslyincreases the risk of almost all
chronic conditions,” says Beard.

Future outcomes

For some, the debate over whether ageing
should be classified as a disease is growing
tiresome. “At major international meetings,
after people have a second beer, this topic
comes up over and over and over again,” says
Richard Miller, abiogerontologist at the Uni-
versity of Michiganin Ann Arbor. “Iwalk away
from those discussions.”

There seems tobeastrong cultural element
tothe debate, says Cohen, and points out that
it’s mostly being carried out by researchers
in North America and Europe. Joe Poh Sheng
Yeong, director of immunopathology at Sin-
gapore General Hospital, agrees, noting that
in Asia, many governments and societies are
more focused on dealing with the real-world
pressures of ageing populations rather than
getting caught up in the semantics.

Beard adds that the push to label ageing

as adisease is likely to be strongest in coun-
tries where research funding is tied to dis-
ease-based categories, and where health-care
systems pay doctors and hospitals for each
test, procedure or treatment they perform.
This creates more incentive to classify age-
ing as a medical problem, because it opens
up more opportunities for billable services.
Thereis one question that does need to be
answered, Beard says, which is how to meas-

“Although ageingincreases
therisk of chronic diseases,

you either have adisease or

youdon't —and who doesn’t
have ageing?”

ure ageing. Some scientists hope to use bio-
markers or other benchmarks to calculate a
person’s ‘biological age’and to determine the
effectiveness of any given intervention. Guo
adds that to be most useful, these measures
would also need to be predictive of future out-
comes. As with the definition of ageing itself,
there are many ideas for how to do this, but
no consensus on the best approach. “Every-
one’slooking at the elephant froma different
perspective and has their favourite set of bio-
markers,” Khosla says.

Measuring levels of age-sensitive proteinsis
oneoption. InJuly®, researchers published one
oftheworld’s largest protein-related data sets,
which they used to reveal distinct patterns
of organ ageing and to detect early signs of
neurodegenerative disease in thousands of
patient samples. Other teams are develop-
ing epigenetic ‘clocks’ that can analyse hun-
dreds of thousands of small changes in DNA
segments, called DNA methylation, which
accumulate as people get older”.

“The questionis what these changes mean,”
says Cohen. They could be random changes
that are correlated with, but not caused by,

ageing, or they could beirreversible markers
of cumulative stress. Alternatively, they could
be reversible measures of physical activity
levels. “There’s no doubt [that] DNA methyl-
ation patterns change with age, but there’s
alsogrowing consensus thatit’s not clear what
this means,” Cohen says.

Miller adds thatitis unlikely that research-
ers will ever be able to produce a score that
accurately captures how biologically old a
person is. “To imagine that you can simplify
this complex, multidimensional set of defi-
citsinto asingle number issilly onthe face of
it,” he says. Measuring what he calls ageing
rate indicators — a dozen or so traits that he
and his colleagues have found to routinely
discriminate mice that are ageing normally
from those that are ageing slowly® — is “a far
better approach”, he says. Slow-ageing mice,
forexample, have higher levels of certain liver
enzymes and higher levels of anti-inflamma-
tory macrophages in their fat®.

Another approach, Beard says, is to focus
onintrinsic capacity —aperson’s ability todo
the things that matter to them. Ageing would
thenbeseenasafunction of physicaland men-
tal capacity, measured through factors such
as cognition, mobility and sensory abilities.
Thiskind of measure could be used in clinical
trials and might even replace conventional
medical codes as away for insurers and health-
care providersto assess risk and identify who
needs care and which treatments to fund.

Atameeting of around 40 researchers who
study ageing in Washington DC last year, there
was “broad support” for pursuing intrinsic
capacity asanew measure, Beard says. Rather
than trying to “force ageing into a box that
doesn’tfitit”, the focus should be on using
new scientific insights and tools to rethink
how scientists, policymakers and companies
approachit, he says.

Many scientists are likewise turning their
attention away from simply increasing the
number of years that people live and instead
towards improving healthspan, or the years
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of healthy life before chronic disease and
frailty set in (see page S2). This approach
would encourage more holistic and person-
alized solutions that keep the body’s complex
systems functioning for longer, says Cohen.
“Thatwill lead us towards things like exercise,
sleep, diet, social interventions and purpose
inlife”

Pharmaceuticals, if they are proved to slow
ageing, should be part of the overall approach,
says Miller. If policymakers were to spell out
a clear pathway for getting approval for
ageing-related drugs, that would also help,
according to some researchers.

For now, there is one workaround for test-
ing anti-ageing drugs in the United States:
researchers can run clinical trials that look
at whether a single drug reduces the risk of
several age-related diseases. This was how
scientists got approval from the US Food and
Drug Administration to runaclinical trial for
metformin, atype 2 diabetes drug, to see if it
could also work as an anti-ageing treatment.

Since the trial began in 2016, evidence has
emerged" to suggest that metformin might
not be as effective against ageing as once
hoped, but the case shows that it’s not nec-
essary “to trick people into thinking ageing
is a disease” to get support from regulators,
says Miller.

Rachel Nuwer is a freelance science journalist
and author based in Brooklyn.
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SOCIETAL SPREAD

The proportion of different populations that are aged 65 and over varies considerably across the world, as this
selection of top-25 nations in ageing research in the Nature Index shows. For instance, only 7% of people in India
were in this age band in 2024, compared with almost 30% in Japan.
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AGEISM ATTITUDES

According to a 2021 report by the World Health Organization (WHO), the prevalence of moderately or highly ageist
attitudes varies significantly between WHO regions: Africa and southeast Asia report the highest levels, with more
than 85% of the population estimated to hold these views, whereas the Western Pacific region shows the lowest

prevalence, at just 36.6%.
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