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Searching for the peak of human performance
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How much stronger, faster and better can we get? As sports stars smash barriers that
were thought to be impossible, it’s a question that’s long been asked by scientists as we

explore the outer limits of human physiology and our athletic ability.
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Nature v nurture

While some training techniques have been around for a
while, modern science is shedding light on our physiology and
psychology in new and fascinating ways, as cutting-edge techniques
and technologies help the stars of today - and tomorrow - reach
new heights.

Within the scientific community, debates around nature and nurture
have long dominated discussions, but Professor Julien Baker, Head
of the Department of Sport and Physical Education and a leading
expert in exercise science and physiology, says that recent
breakthroughs in the field have transformed our understanding of
how athletes are born, as well as made.

“l think that you’ve got to have a lot of the basics in terms of
genetics to perform, but obviously there's a big interface between
nature and nurture,” says Professor Baker. “These days with
modern science and improved diet, most offspring are very
healthy and powerful when they’re born, and you can almost
predict performance from a good physiological examination of
individuals.”

With so many babies born healthy, and with modern diets and
supplements covering all the nutrients we need, researchers are
looking to other areas to find an edge. As a result, areas that were
once perhaps overlooked, such as the role psychology plays in
performance, are being examined and big changes are being made.

Professor Julien Baker
Julien Baker #12
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When we discuss what makes people an expert in certain fields,

a specific number often emerges in conversations. In 2008, the
journalist Malcolm Gladwell published Outliers, his bestselling
book on success, which popularised the idea that experts and
elite performers have often totalled over 10,000 hours of practice

to reach that stage in their careers.

But while time is undoubtedly important, Professor Baker says
that it's the quality of practice that makes a difference. “Hard
work will only get you so far, but a lot of modern training is about
the quality of practice, and breaking the performance down.”

Within the world of sport, it is this approach to quality over
guantity that has led to the emergence of deliberate practice,
and a rigorous focus on improving specific areas which eventually
leads to better overall performance.

“In sport, physiological and psychological aspects are equally
important and deliberate practice lets us employ techniques to
develop the athletes in a deliberate way. The way it works is that
you identify the difficult component of a performance and develop
strategies to improve those difficult parts. This can include
psychological aspects, such as mental rehearsal techniques to
stop people becoming nervous, as well as identifying particularly
difficult parts of a performance using computers,” he says.

When applied to marathon running, for example, the athletes in
question may not actually run the full distance that often, as an
average week may include five or six short, high-intensity runs
and then a long run on a Sunday. Instead, these high-intensity
runs provide an opportunity to focus on improving specific areas.
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“On these runs you might be looking to enhance the running
technique by isolating certain aspects over shorter distances.
So, for example, you might break the performance down and
focus on improving your running style and economy, as by
educating the body you can get the best overall performance,”
says Professor Baker.

But such a focus on deliberate practice is not the only big change,
as Professor Baker says that another development that has
made a huge difference in recent years is the biological analysis
of performance, as well as the biochemistry and physiology of
different muscle types and the differences those can make.
However, an increased understanding of how the body works
has also led to athletes tweaking their biochemistry in more
sinister ways to gain an advantage.

The lure of drugs

When Lance Armstrong, the famous American cyclist, was storming
up mountains during the Tour de France on his way to seven
victories in the late 90s and early 2000s, questions were
inevitably asked about the nature of his performance, but it took
a long time for the full extent of his cheating to come to light.

llegal doping is a huge issue in modern sport, as despite years
of dedicated training, the pressure on some stars can be
suffocating, with the full glare of the media even pushing some
towards illegal performance enhancing drugs, and the promise

of even better performance for those who are willing to break

the rules to achieve their dreams.
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lllegal doping is a huge issue in modern sport.
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“Mental strength is very important, and in sports such as football,
price tags can have a big impact. This can also lead to substance
abuse scenarios as there is so much pressure to resort to drugs,”

says Professor Baker.

He also recalls a survey where 100 athletes were asked the
question: “If you could get away with taking steroids and winning
a gold medal, but you died within five years, would you take
them?” All of them said yes.

The reality of this behaviour in normal society was brought home
by Professor Baker and colleagues in a study on steroid abuse
published in the British Journal of Pharmacology, one of the top
journals in the world for this area of research. When they looked
at steroid usage in the UK, they found that the use of anabolic
androgenic steroids (AASs) was expanding, with an estimated
411,000 adults saying that they had used an AAS. The drug,
which is usually prescribed to those with low testosterone, can

help build muscle, but it can also change behaviour.

“lts impact is absolutely massive in contact sports, such as
boxing, rugby and football,” says Professor Baker. “People are
also taking masking agents to cover up growth hormones and
other drugs. The only real way you can find out is by carrying
out genetic testing and genotype analysis, which costs a fortune
and therefore isn’t feasible on a large scale.”

As a result, while drug-testing methods continue to improve, it
is still very hard to detect their use if athletes are carefully taking
small doses to avoid detection. And with the rewards for a medal
at the Olympics so great, perhaps it isn't a surprise that so many
are willing to risk being caught for a shot at glory and sporting
immortality.
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Technology and the future

With so many seismic shifts in sport over the past few
decades, in some ways it’s hard to see what else can change,
but even now, new developments are emerging.

In late 2019, Eliud Kipchoge, a legendary Kenyan long-dis-
tance runner, broke the two-hour marathon barrier in Berlin
wearing new running shoes from a famous brand. It was a time
that was never supposed to be broken, yet new technology
has facilitated what was once thought to be impossible.

“Athletes will keep on improving. Recently we've seen running
times fall due to new running shoe designs, and other skills
and parameters can also be improved by using deliberate
practice. Artificial intelligence and big data will also be used
more, and computer programs looking at physiology and
biochemistry will further change things,” says Professor Baker.

Indeed, advanced genotype analysis is already happening for
rugby, and it's likely to spread out to other sports soon. But
ultimately, while new developments will improve performances
even more, Professor Baker believes the true message is the
impact of exercise.

“For normal healthy people there’s no medicine that’s got the
power of exercise to reduce blood pressure, increase the quality
of life, énhance immune function, improve cardiovascular and

diabetic profiles, and lose weight,” he says.
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