HAT

AGNOSES
RE GROWING.

GOING ON?

More children and adults are being
diagnosed with ADHD insome
countries. Scienceis helpingto
understand why —and how best

to provide support. By Helen Pearson

nsome partsoftheworld, recordnumbers

of people are being diagnosed with
attention deficit hyperactivity disorder
(ADHD). In the United States, for exam-

ple, government researchers last year
reported that more than 11% of children
hadreceived an ADHD diagnosis at some
point in their lives' — a sharp increase
from 2003, when around 8% of children had.
But now, top US health officials argue
that diagnoses have spiralled out of control.
In May, the Make America Healthy Again
Commission — led by US health secretary
Robert F. Kennedy Jr — said ADHD was part of
a“crisis of overdiagnosis and overtreatment”
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and suggested that ADHD medications did not
help childreninthe long term.

So what, exactly, is going on?

Onethingthat’s clearis that several factors
—including improved detection and greater
awareness of ADHD — are causing people
with symptoms to receive a diagnosis and
treatment, whereas they wouldn’t have years
earlier. Clinicians say thisis especially true for
women and girls, whose pattern of symptoms
was often missed in the past. Although some
specialists are concerned about the risks of
overdiagnosis, many are more worried that too
many people go undiagnosed and untreated.

At the same time, the rise in awareness and

e

diagnoses of ADHD has fuelled apublic debate
abouthowitshould be viewed and howbest to
provide support, includingwhen medicationis
required. Theemergence of the neurodiversity
movement is challenging the view of ADHD as
adisorder that should be ‘treated’, and instead
proposes that it’s a difference that should be
better understood and supported —withmore
focus on adapting schools and workplaces,
for instance.

“Ido have abig problemwith ‘disorder’ says
Jeff Karp, abiomedical engineer at Brigham
and Women’s Hospital in Boston, Massachu-
setts, who has ADHD. “It’s the school system
that’s disordered. It’s not the kids.”
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But many clinicians and people with ADHD
argue that it is associated with difficulties
— ranging from academic struggles to an
increased chance of injuries and substance
misuse — thatjustify its label asamedical con-
dition, and say that medicationisanimportant
and effective part of therapy for many people.

“I' hear alot of people talking about ADHD
beingagiftandasuperpower,andldoapplaud
that,” says Jeremy Didier, a clinician specializ-
ingin ADHD who is president of Children and
Adults with Attention Deficit-Hyperactivity
Disorder (CHADD), anon-profit USgroup based
in Lanham, Maryland, and who has ADHD her-
self. “Butdo not want to downplay the impact

that ADHD can have onsomeone’s life whenit’s
either undiagnosed or poorly managed.”

She and others say both models — neuro-
diversity and medical — have merit. “Bringing
those two together in a meaningful and pro-
ductive way, I think that’s maybe the biggest
challenge” for the field, says Sven Bolte, a
specialistin child and adolescent psychiatric
science attheKarolinskalnstituteinStockholm.

Arealrise

Asslew of studies suggests that diagnoses of
ADHD have gone up in many high-income
countries in the past two to three decades —
similar toariseinautism diagnoses. Therate of

new ADHD diagnosesinthe United Kingdom,
forexample, doubledin boys and quadrupled
ingirls between 2000 and 2018, according to
one study? In adults, the rate shot up even
more. “We have numbers suggesting that we're
seeingarise,” says Max Wiznitzer, a paediatric
neurologist at Rainbow Babies and Children’s
Hospital in Cleveland, Ohio.

So what explains the surge? It doesn’t
seem to be a big rise in the prevalence of the
symptoms and traits that characterize ADHD
—namely hyperactivity, impulsivity and inat-
tention, researchers say. When scientists use
standard procedures to rigorously assess
symptoms in representative samples of a
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population, they find that the ‘true’ prevalence
of ADHD is fairly consistent in different parts
of the world — estimated at around 5.4% in
children® and 2.6% in adults*, according to
two comprehensive global studies.

Experts say there are several reasons these
figures are much lower than the 11% diagnosis
level in US children that the country’s health
authorities reported last year' (see ‘ADHD on
the rise’). That number comes from the US
National Survey of Children’s Health con-
ducted in 2022, in which parents were asked
whetheradoctoror other health-care provider
had ever said their child has ADHD. But this
method of assessing prevalence would lead to
inflated counts, says Luis Rohde, a psychiatrist
and ADHD specialist at the Federal University
of Rio Grande do Sul in Porto Alegre, Brazil.
Some children were probably misdiagnosed
— perhaps by a physician without specialist
training — and would not be classified as hav-
ing ADHD in a thorough clinical evaluation.
Some parents might have misremembered,
perhaps if they were told that their child had
symptoms without a formal diagnosis, he says.
And some children who once had a diagnosis
would nolonger havereceived one at the time
ofthesurveyiftheir symptoms had waned and
they were reassessed.

Researchers and specialists highlight
other factors that are likely to be driving up
the number of diagnoses. One is a change
in diagnostic criteria in The Diagnostic and
Statistical Manual of Mental Disorders (DSM).
In the fourth edition of this widely used man-
ual, introduced in 1994, a child or adult ADHD
diagnosis required the presence of at least six
ofalist of nineinattentionsymptoms and/or six
or more of nine hyperactivity symptoms, and
stipulated that these had to be present before
the age of seven. (This reflects the idea that
ADHD s aneurodevelopmental condition that
arises during childhood brain development.)

When the fifth edition, DSM-V, arrived in
2013, the criteria were slightly relaxed. Symp-
toms had to be present before age 12, and adult
diagnosis required a minimum of five symp-
toms. (Children still had to have at least six.)
“So when we expand the criteria, obviously
you increase alittle bit the prevalence,” says
Rohde, whowasinvolvedin thoserevisions. It
has also become more common for clinicians
todiagnose ADHD along with other conditions,
whenin the past they tended to focus on one,
says Bolte: “That fuels the figures.” ADHD
commonly occurs with autism, as well as with
anxiety, depression and other disorders.

The impairment requirement

Today, athorough ADHD assessment involves
collecting a detailed history and completing
behaviour questionnaires, including input
from family members and, for children,
from schools. In the United States, the con-
dition can be diagnosed by a range of health
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professionals, including psychiatrists, other
mental-health specialists and primary-care
physicians such as paediatricians, who might
not have dedicated training in ADHD. But
countries differ: in Brazil and many other
low-and middle-income nations, people with
ADHD symptoms tend to be sent to neurolo-
gists and psychiatrists for ADHD assessment
and diagnoses, and thereis a shortage of such
specialists, Rohde says.

The DSM-V defines three ‘presentations’
of ADHD. People with ‘predominantly
inattentive’ ADHD show symptoms such
as making careless mistakes, struggling to
sustain attention, losing things and being
easily distracted. Those with predominantly
hyperactive-impulsive ADHD have traits such
as fidgeting, restlessness, talking excessively
andinterrupting others. Inathird, combined
presentation, people show both sets of symp-
toms. Adiagnosis requires that symptoms are
present for at least six months and in two or
more settings (such as school, home, work);
are not explained by another condition such
as anxiety; and cause an impairment, such as
struggling with schoolwork, losing a job or
having relationship problems.

The impairment requirement is key,
clinicians say. These traits vary across the
population: some individuals are very hyper-
active or inattentive, and some not at all. But
peopletendtobe diagnosed with ADHD when
their symptoms significantly interfere with
their lives. “The medical part of ADHD comes
inwhen your life is becoming derailed,” says
Margaret Sibley, a specialist in psychiatry
and behavioural sciences at the University
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THEY RE BEING
BOMBARDED WITH
MYTHS ABOUT WHAT
ADHDIS ANDISN'T:

of Washington School of Medicine in Seattle.

Bolte says that clinicians are interpreting
the diagnostic criteria “far more liberally and
openly” thaninthe past. Thisis another factor
—asidefrom changesinthe diagnostic criteria
—thatis driving the apparent surge in ADHD.

But working out when someone crosses
theimpairmentlineinvolves asubjective and
sometimes tricky judgement, say specialists.
Andthereisanongoing debate about whether
a person’s level of impairment should be
defined relative to their own potential or toa
population average.

What'’s clear is that more parents as well

as children are deemed as crossing that
threshold. Wiznitzer says that when he
diagnoses achild, “almost invariably [one of ]
the parents hasit”, too. (That’s because genes
areamajor contributor to ADHD: the disorder
has a heritability® of roughly 70-80%.) Even
though the parents were probably sympto-
matic as children, many were not identified
as having the condition, he says. But now,
they are.

ADHD on TikTok

Another reason why diagnoses have surged
isanincrease in public awareness of ADHD —
fuelled by an explosion of discussion on TikTok
and other social media.

Information online “connects with some
people who have had these symptoms and
impairments for along time, but never under-
stood what they were,” says Sibley. That leads
them to seek information and professional
help, pushing diagnoses up. And people might
beeagertoreceiveadiagnosisifit allows them
toaccess help andservices for themselves or a
child, suchas adaptations to supportlearning
atschool.

The surge in ADHD has led to concerns,
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particularly in the United States, about
questionable diagnoses being given withouta
thorough clinical evaluation — through online
services, for example, or by medical profes-
sionals without ADHD training. “They’ve got
avisit for 15 or 20 minutes, and the diagnosis
ismade,” says Stephen Hinshaw, a specialistin
child and adolescent mental healthand ADHD
at the University of California, Berkeley. But
Didier says that a bigger problem is the num-
ber of people with ADHD who are undiagnosed
or untreated. She emphasizes howimportant
itis for people to have access to athorough,
accurate assessment from a trained profes-
sional who specializesin ADHD.

The lack of recognition of ADHD is a
particular probleminlow-and middle-income
countries, says Rohde. “The problem here is
clearly underdiagnosis, stigma and under-
treatment,” he says, which particularly affects
“vulnerable people and communities”.

Many specialists say they’re observing a
rapid rise of diagnoses in girls and women®.
In part, that’s thought to be because women
and girls are more likely to have symptoms
of inattention — rather than more-noticeable
hyperactivity — and to find organizational

and other strategies that ‘mask’ those symp-
toms. Didier says that, despite beingan ADHD
specialist and diagnosing the condition in
three of her sons, she and other ADHD prac-
titioners missed the signs and symptoms in
her daughter until she was a teenager. “It’s
egregious that we don’t have more research
on ADHD trajectories in women,” Sibley says.

Changes in the world itself are yet another
possible contributor to increased diagnoses.
Some researchers speculate that schools,
work, technology and other aspects of mod-
ernlives have become so complex and taxing
that they are pushing more people beyond
the threshold ofimpairment. In Sweden, says
Bolte, schools are sometimes chaotic, with
complex schedules and grading systems.
“Many students are very confused and fed
up with school and do not understand it any
more,” he says.

A study published last year’ revealed that
parents think their children are struggling
more. The research team examined how par-
ents viewed the ADHD symptoms of more
than 27,000 nine-year-old children born in
Sweden. Parents consultedin2016-18 tended
tosay that their children were moreimpaired

than did parents consulted in2004-06, even
though their kids had the same number of
symptoms. “Environment around the child is
crucial,” says Samuele Cortese, who studies
ADHD at the University of Southampton, UK,
and was involved in the work.

Contextis key

Karp describes ADHD as “context-dependent”.
Inaschool where children are expected to sit
still and be quiet, “it makes these traits seem
like a problem”, he says. But when someone
withADHD isinan environment that nurtures
and empowers them, they “can then channel
their neurotypetodoincredible things”. Karp
is not against medication — and sometimes
takes it himself — but would like more empha-
sisoninstitutions and society evolving so that
people with ADHD can thrive.

Researchers, meanwhile, are finding evi-
dencethat the severity of symptoms can vary
over time. In a 2021 study, Sibley and her col-
leagues analysed detailed records of more
than 550 children who were diagnosed with
ADHD and followed for up to 16 years®. The
researchers found that 64% of young people
had fluctuations in ADHD — times when their
symptoms faded but thenrecurred.

Sibley and her team hypothesized that peo-
ple’ssymptoms might flare up when they were
facingincreased demandsintheir lives, suchas
when starting a new school or having a child.
But in fact, the opposite seemed to be true,
according toalater analysis by Sibley and her
colleagues’. This could be because people are
ableto take on more responsibility when their
symptoms abate. But the alternative explana-
tion — one that has “really resonated”, Sibley
says —isthat people with ADHD need a degree
of activity and accountability in their lives
to perform and stay engaged. Sibley thinks
there might be a U-shaped curve: too many
ortoo few demands and obligations mean that
peoplewith ADHD don’t function at their best
—butata“sweet spot”, they do.

Such studies fan a lively debate about how
best to treat ADHD. Clinical guidelines from
the UK National Institute for Health and
Care Excellence (NICE) recommend offer-
ing medications — often stimulants such as
methylphenidate (commonly sold as Ritalin
and Concerta) — as a treatment for children
aged five and over. But this applies only
after parents are given ADHD education and
support, and only if the child’s impairment
persists after ‘environmental modifications’
have been implemented, such as reduc-
ing distractions at school (see go.nature.
com/48fxtsb). NICE recommends that the
first-line treatment for children under five
should involve parent-training programmes,
whichtypically teach behaviour-management
techniques such as setting clear groundrules.

The American Academy of Pediatrics
recommends’ the use of medications and
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behaviour therapy, such as parent training
and adjustments madeinschools, for children
aged 6-12.

A meta-analysis based on studies published
up to 2020 aimed to address controversy
over whether ADHD medications are over-
or underused, by pooling data mostly from
high-income countries™. It found that medi-
cation was being taken by 19% of school-age
children diagnosed with ADHD — much less
thanthe roughly 70% that the study estimated
might benefit from trying such treatment. It
also found that almost 1% of children with-
out a formal ADHD diagnosis were receiving
medication.

But medication is “a very hot topic”, says
Cortese. There hasbeen atension, he explains,
between those who favour treating ADHD
with medication and those who advocate
alternatives.

A systematic review?published in January
aimedtoaddress this tension. For thefirst time,
it compared the effectiveness of all types of
intervention for ADHD in adults by synthe-
sizing evidence from rigorous randomized
trials. This showed that stimulant medica-
tions and a drug called atomoxetine were
effective at reducing the ‘core’ symptoms of
inattention, hyperactivity and impulsivity after
12 weeks. “Only the medications have a level
of evidence which support their use to treat
these symptoms,” says Cortese, a co-author of
that review. “The evidence is quite clear.” The
review found weaker evidence that cognitive
behavioural therapy, which aims to change
unhelpfulthoughts and behaviours, improves
core symptoms in adults. But plenty of other
research suggests that behavioural approaches
canbe effective atimproving other outcomes
for adults and children with ADHD".

Researchers acknowledge that ADHD
medications can have side effects and come
withmany unknowns. Some research suggests
that taking stimulants is linked to areduction
in the expected height and weight of chil-
dren™. But one large epidemiological study
in Sweden® found that ADHD was linked to
shorter height even before stimulant med-
ications were introduced to treat it there
— suggesting that some other genetic or envi-
ronmentalinfluence might actually account for
allor partof the reduced height. It’simportant
todiscuss the “trade-off betweenbenefitsand
harms” with patients, says Edoardo Ostinelli,
who studies precision medicine in psychiatry
at the University of Oxford, UK.

Thelong-termeffects of ADHD medications
are harder to study rigorously, so evidence
is more scarce. In one study published in
August’, Cortese and his colleagues examined
the records of nearly 150,000 people diag-
nosed with ADHD in Sweden between 2007
and 2020, of whom more than halfhad started
on drug treatment such methylphenidate.
After controlling for confounding factors,
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ADHD ON THE RISE

Diagnoses of attention deficit hyperactivity disorder
(ADHD) have been rising in the United States. Data
from the National Health Interview Survey, which
asked parents whether their child had ever had
ADHD or had it at the time of the survey, showed a
substantial increase between 1997 and 2018. Some
later studies show even higher rates.

Children with a parent-reported
ADHD diagnosis (%)
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theresearchersfound that taking medication
was linked to lower rates of suicidal behaviour,
substance misuse, criminal convictions and
transport accidents, compared with a group
that did not take medication.

Stimulants have been used for decades, and
“there’s really a vast literature” that supports
their use, Bolte says. “It’s probably the most
effective medication we have in the whole of
the mental-health sector.”

But clinical specialists who spoke to Nature
emphasized that supportshouldinvolve offer-
ingarange of approaches, and thatindividuals
should work with specialists to decide what is
right for them.

Wiznitzer says that data do not support
claims in the ‘Make America Healthy Again’
(MAHA) report that ADHD treatments are
overprescribed orineffectiveinthelongterm.
“There’s an increased rate of prescription
because we're identifying the kids better,” he
says. Thecommentsin the reportabout stimu-
lants “do notlook at the totality of the evidence
that we have about their efficacy”, he adds.

How to select the right approach for an
individualis one area that would benefit from
amorescientificapproach. People with ADHD
have widely differing traits and responses to
medications, but researchers lack a detailed
understanding of why.

Cortese, Ostinelli and their team are
developingadigital tool —based on datafrom
randomized trials and the health records of
people with ADHD — that will suggest treat-
ments that best match a person’s ADHD
symptoms. This, they hope, willimprove on
the current trial-and-error approach.

Two other big challenges for people with
ADHD are access to diagnosis and treatment,
and misinformation, says Didier. In one 2022
studyY, clinicians rated more than half of
TikTok videos about ADHD as misleading.
“They’re beingbombarded with myths about
what ADHD is and isn’t,” she says. And state-
ments from Kennedy — such as using question-
able datato link Tylenol (paracetamol) use in
pregnancy to autism and ADHD — could add
to the problem, some researchers say.

Nature asked the US Department of Health
and Human Services (HHS) to respond to
criticisms of statements from Kennedy and
the MAHA Commission. An agency spokes-
personsaid: “HHS is committed to expanding
efforts toimprove the safe and appropriate use
of medicationsin children.”

For their part, scientists want to learnmore
about how brain circuits develop and operate
inpeoplewith ADHD and, ideally, find biolog-
ical markers that could be used to improve
diagnosis of the condition. And researchers
have not been able to test all the ideas gener-
ated by people who have experience of living
with ADHD, says Sibley.

But a lot of puzzles about ADHD remain
unsolved, says Sibley, because the broader
medical field tends to view it as less serious
than other chronic health conditions, such as
depression, that pose a more obvious threat.
“That’s the uphill battle,” she says.

Helen Pearson is a senior editor at Nature.
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