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False promises 
Brazil’s new president is a threat to global 
science. 

A decade ago, under the leadership of Luiz Inácio ‘Lula’ da Silva, 
Brazil seemed like a tropical juggernaut that could play a lead-
ing part in the fight against climate change. The economy was 

booming, helping Lula’s government to lift millions out of poverty. 
Beer and soya-bean production was steadily increasing, even as defor-
estation — one of Brazil’s largest sources of carbon emissions — in the 
Amazon plummeted. Today, Lula is in jail on corruption charges, the 
economy is a shambles, violence is on the increase and deforestation is 
back on the rise. And now Brazil has elected as president Jair Bolsonaro, 
a right-wing demagogue with an anti-environmental agenda. 

According to a draft memo leaked to The New York Times, the US 
Department of Health and Human Services (HHS) proposes 
to establish a legal definition of whether someone is male or 

female based solely and immutably on the genitals they are born with. 
Genetic testing, it says, could be used to resolve any ambiguity about 
external appearance. The move would make it easier for institutions 
receiving federal funds, such as universities and health programmes, 
to discriminate against people on the basis of their gender identity. 

The memo claims that processes for deciding the sex on a birth cer-
tificate will be “clear, grounded in science, objective and administrable”.

The proposal — on which HHS officials have refused to comment — 
is a terrible idea that should be killed off. It has no foundation in science 
and would undo decades of progress on understanding sex — a clas-
sification based on internal and external bodily characteristics — and 
gender, a social construct related to biological differences but also rooted 
in culture, societal norms and individual behaviour. Worse, it would 
undermine efforts to reduce discrimination against transgender people 
and those who do not fall into the binary categories of male or female. 

Furthermore, biology is not as straightforward as the proposal 
suggests. By some estimates, as many as one in 100 people have differ-
ences or disorders of sex development, such as hormonal conditions, 
genetic changes or anatomical ambiguities, some of which mean that 
their genitalia cannot clearly be classified as male or female. For most 
of the twentieth century, doctors would often surgically alter an infant’s 
ambiguous genitals to match whichever sex was easier, and expect 
the child to adapt. Frequently, they were wrong. A 2004 study tracked 
14 genetically male children given female genitalia; 8 ended up identi-
fying as male, and the surgical intervention caused them great distress 
(W. G. Reiner and J. P. Gearhart N. Engl. J. Med. 350, 333–341; 2004). 

Even more scientifically complex is a mismatch between gender 
and the sex on a person’s birth certificate. Some evidence suggests that 
transgender identity has genetic or hormonal roots, but its exact bio-
logical correlates are unclear. Whatever the cause, organizations such as 
the American Academy of Pediatrics advise physicians to treat people 
according to their preferred gender, regardless of appearance or genetics. 

The research and medical community now sees sex as more com-
plex than male and female, and gender as a spectrum that includes 
transgender people and those who identify as neither male nor female. 
The US administration’s proposal would ignore that expert consensus. 

The idea that science can make definitive conclusions about a person’s 
sex or gender is fundamentally flawed. Just ask sports organizations such 
as the International Olympic Committee (IOC), which have struggled 
with this for decades. In the 1960s, concerned that men would compete 
in women’s events, officials tried classifying athletes through genital 
exams — an intrusive and humiliating process. DNA tests that check 
for the presence of a Y chromosome did not prove reliable, either: people 
with XY chromosomes can have female characteristics owing to condi-
tions including an inability to respond to testosterone.

Nowadays, the IOC classifies athletes by measuring their 

testosterone levels, but this, too, is flawed. Certain medical conditions 
can raise women’s testosterone levels to the typical male range, and the 
tests leave them unable to compete among women. 

If the Trump administration does attempt to impose genetic testing, 
it will have many surprises. For instance, genetic recombination can 
transfer Y chromosome genes to X chromosomes, resulting in people 
with XX chromosomes who have male characteristics. 

Political attempts to pigeonhole people have 
nothing to do with science and everything to 
do with stripping away rights and recogni-
tion from those whose identity does not cor-
respond with outdated ideas of sex and gender. 
It is an easy way for the Trump administration 
to rally its supporters, many of whom oppose 
equality for people from sexual and gender 
minorities. It is unsurprising that it appeared 
just weeks before the midterm elections. 

This is not the first time that the administration has attacked legal 
protections for transgender and non-binary people. Last year, Trump 
declared that transgender people would no longer be allowed to serve in 
the US military, and rescinded guidelines suggesting that schools should 
let pupils use the lavatory of their choice. An October 2017 memo from 
the US Department of Justice stated that laws prohibiting employment 
discrimination should not apply to gender identity. 

Instituting a policy with a narrow definition of sex or gender and no 
basis in science would be a major step backwards for the United States 
in gender-identity issues. Sadly, the move is only the latest in a series 
of proposals that misuse and ignore science and harm marginalized 
groups as part of a quest to score cheap political points. ■

“Attempts to 
pigeonhole 
people have 
nothing to do 
with science and 
everything to do 
with stripping 
away rights.”

Anatomy does not define gender
Proposals in the United States to classify people on the basis of anatomy or genetics have no 
scientific basis and should be scrapped.
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First steps
People paralysed by spinal injuries are being 
helped to walk again.

Not so long ago, the hope that someone paralysed for years by 
a severe spinal-cord injury would ever be able to walk again 
was just that — hope. But recent advances are bringing those 

hopes closer to reality.
In this week’s Nature (page 65), researchers describe a treatment — a 

combination of electrical stimulation of the spinal cord and physical 
therapy — that has enabled three men with spinal-cord injury to walk 
(F. B. Wagner et al. Nature 563, 65–71; 2018). And this is not just in 
controlled laboratory conditions: they have been able to take walks 
outside again. 

It’s an extraordinary development that could have implications for 
hundreds of thousands of people around the world. And it’s also the 
result of decades of cross-disciplinary research that has steadily built 
an evidence base in animal experiments — with the scientists involved 
sometimes facing criticism for doing them — and taken that work 
carefully into the clinic.

Researchers have long pursued diverse strategies to repair and 
reactivate the spinal cord after injury. Many approaches are remark-
ably effective in regenerating and achieving functional recovery in mice 
and other animals, but fail to translate to human therapies. The advance 
in the current study was that, rather than delivering a constant electric 
current — as had been tried before — the researchers applied patterns of 
stimulation calculated to activate the correct groups of leg muscles at the 
correct time during stepping. In this way, specific locations in the spinal 
cord could be targeted, to activate the muscles in a coordinated fashion. 

This patterned stimulation protocol not only allowed the unprecedented 
restoration of walking ability, but also enabled the individuals to regain 
control over previously paralysed muscles when electrical stimula-
tion was turned off. This indicates that the brain and spinal cord had 
re-established functional connections, revealing an unexpected degree 
of plasticity. 

In light of such progress, the prognosis for what was long considered 
an irreversible condition seems a lot brighter. But there is much more 
work to do. Spinal injuries vary enormously in their location, severity 
and outcome, and it will take many more studies to understand who 
will benefit from this technology. The current research is a proof of 
concept in a small number of participants who had a range of residual 
leg function at the start of the study. A major challenge is to understand 
what determines successful recovery. For example, one source of vari-
ability might be how much sensory information the damaged spinal 
cord can still transmit to the brain. 

In a related study published this week in Nature Neuroscience, the 
same team shows that continuous stimulation (which is enough to 
restore locomotion in rodents) is less effective in humans because it 
interferes with the transmission to the brain of sensory feedback about 
an individual’s own movements and body position (E. Formento et al. 
Nature Neurosci. https://doi.org/10.1038/s41593-018-0262-6; 2018). 
This is another reason why temporally patterned stimulation could be 
more effective, and might have been one key to success for the three par-
ticipants in the Nature study. However, different stimulation methods 
might turn out to be more or less useful for different individuals. 

It’s also important to temper this exciting success story with caution 
about access. According to the World Health Organization, between 
250,000 and 500,000 people around the globe are affected by a 
spinal-cord injury each year — most caused by road accidents, falls or 
violence. Spinal stimulation is a complex and expensive medical pro-
cedure, and recovery also seems to require intensive rehabilitation. It 
will not be available to all — at least, any time soon. But it is a first step. ■

Scientists, academics and environmentalists in Brazil have been rais-
ing the alarm about Bolsonaro’s environmental policies — as well as his 
anti-democratic leanings — for months. But his vitriol and fiery rhetoric 
carried the day. Bolsonaro captured 55% of the vote in the second round 
of the election on 28 October against Fernando Haddad, former mayor 
of São Paulo and political scientist who became the Workers’ Party can-
didate only after the jailed — but still popular — Lula was barred from 
running. There are many reasons to worry — for people both inside 
and outside the country.

A former army captain and long-time legislator from Rio de Janeiro, 
Bolsonaro has earned his ‘Tropical Trump’ moniker by denigrating 
women and minority groups, threatening to take land away from 
Indigenous communities and declaring he would prefer his son to be 
dead rather than gay. His solution to the epidemic of violence is to put 
guns in the hands of citizens — and make it easier for police to use 
lethal force. He speaks fondly about the military dictatorship that ran 
Brazil from 1964 to 1985, and his vice-president, Hamilton Mourão, a 
former army general, has openly discussed the possibility of military 
intervention to quell the political chaos that has reigned during the 
past few years. His election is another blow for those who value free 
thinking and free expression.

Bolsonaro’s position on science and the environment is just as wor-
rying. He promotes development at all costs and has at times threat-
ened to follow US President Donald Trump and pull Brazil out of 
the 2015 Paris climate accord (although two days before the election, 
Bolsonaro said Brazil would stay in). He has promised to merge the 
environment ministry — the function of which includes the protection 
of the Amazon rainforest — with the agriculture ministry. Regardless 
of whether he can get such changes through the Brazilian Congress, 
his election sends the wrong signals to landowners and businesses who 
hold considerable sway over the future of the largest tropical rainforest 

on the planet — and the carbon that it contains. Globally, deforestation 
produces around 10% of greenhouse-gas emissions.

The tale of Bolsonaro’s rise to power is by now sadly familiar. He 
unleashed incendiary anti-establishment rhetoric that spread like wild-
fire on social media and found fertile ground with a legitimately angry 
populace. Brazil is still recovering from a crippling two-year recession 
that began in 2014, and the country is reeling from ongoing investiga-

tions into political corruption. The Brazilian 
public’s desire for change is entirely justified, 
but Bolsonaro is no saviour. He represents the 
biggest test yet for Brazil’s young democracy, 
and academics will soon find themselves on 
the front line fighting for evidence-based 
policies. They have allies. His environmen-

tal agenda will face intense domestic and international opposition — 
including from many powerful beef and soya-bean exporters that do 
not want to deal with the stigma of deforestation. Scientists everywhere 
should add their voices to the protests. 

On the same day that Bolsonaro announced his reversal on the Paris 
accord, Brazilian media reported that police and election authorities 
had conducted raids on at least 17 universities, questioning students 
and academics about illegal election activities — the law prohibits elec-
toral publicity in public spaces. The authorities apparently seized protest 
materials, including pro-democracy and anti-fascist banners and flyers.

Brazil’s budgetary woes have meant that researchers have strug-
gled for years to fulfil the nation’s potential to be a scientific giant; the 
federal science ministry’s budget is now roughly one-third of its 2010 
level, and further cuts are expected next year. Luiz Davidovich, a theo-
retical physicist and president of the Brazilian Academy of Sciences, 
has said that conducting research in Brazil is “an act of resistance”. That 
resistance will be even more crucial when Bolsonaro takes the helm. ■

“The tale of 
Bolsonaro’s 
rise to power 
is by now sadly 
familiar.” 
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