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Three key factors govern performance

Physiological elements define athletes’ peak
efficiency, ability to manage energy demand
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{ Have you ever wondered what is
: the underlying physiology that dic-
. tates performance during en-
¢ durance events? Whatare the phys-
: iological factors that make a runner
. into an F1 car and why do they mat-
. terinrecreational athletes?

In distance running, there are

i three main physiological attributes
¢ which contribute to performance:
! maximum
 (VO2max), running economy (RE)
¢ andlactate threshold (LT).
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* A runner’s VO2max is among the
: most widely used parameters to
¢ evaluate his cardiorespiratory fit-
. ness. It measures the maximum
. rate by which oxygen can be sup-
: plied and utilised by the body for en-
¢ ergy production during exhaustive
i exercise.

Thus, it provides a good indica-

¢ tion of the maximum work capacity
¢ that a runner’s muscles can
i achieve, using oxygen for energy
. production. Essentially, VO2max is
i analogous to the fuel tank capacity
¢ ofacar - the larger the capacity, the
¢ fartheracarcan travel.

While a car’s fuel tank capacity

: may be indicative of the potential
. distance it can travel, whether the
¢ car can fulfil its potential still
: greatly hinges on its engine effi-
i ciency (fuel consumptionrate).

Likewise, runners possessing

high VO2max can perform well
¢ only if they are able to run effi-
i ciently,aconceptknown as RE.

i RUNNING ECONOMY

: Anindividual’s RE depicts the oxy-
¢ gen cost (or energy demand) for a
¢ given running speed and it repre-
: sents a complex interplay of vari-
: ous physiological and biomechani-
: calfactors.

While improvement in RE can be

attained via conscious correction of
: running gait, it can also be im-
¢ proved gradually via training adap-

tations. So the more time a runner
spends running on the road, the
more efficient he becomes.

LACTATE THRESHOLD

At low running intensity/speed, a
runner relies predominantly on aer-
obic respiration (producing energy
using oxygen) for locomotion.

As intensity increases, the body
eventually reaches a point where
energy demand exceeds the capac-
ity of aerobic respiration and it
starts to rely on less sustainable
sources of energy without using
oxygen (anaerobic respiration).

The point where lactate starts to
rise above resting level marks the
LT of a runner. Although the sci-
ence attributing fatigue to lactate
accumulation is far from convinc-
ing, there isnonetheless a strong re-
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lationship between LT and en-
durance performance.

The LT is akin to the horsepower
of a car engine. Regardless of the
fuel tank capacity, a car requires a
high-horsepower engine before it
can be sustainably driven at high
speed without going into overdrive.

Similarly, a higher LT allows run-
ners to sustain a greater running
speed without relying on anaerobic
energy production. Endurance
training can improve LT, but there
is no consensus on the best training
method for the improvementin LT.

WHY DO THESE MATTER?

The concepts of VO2max, RE and
LT have been the cornerstones for
training prescriptions and the moni-
toring of training progression in
elite endurance athletes, and they
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can be easily applied to the every-
day runners too.

Unfortunately, accessibility to ex-
ercise lab testing is limited in Singa-
poreand can come with high costs.

Marathoner Evan Chee, an every-
day runner who was the fastest
Asian in the inaugural Bangkok Mid-
night Marathon in May 2017,
shared his grouses: “Thave not done
a lab test because my coach and I
had found success to gauge my fit-
ness using my performance in time
trials and races. Moreover, it can be
costlytodoalab test.”

Banjamin Quek, an NUS under-
graduate who is managed by run-
ning group ONE Athlete, says that
treadmill tests feel different from
running outdoors. “I sometimes
just can’t push myself as hard on the
treadmill as compared to running
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undergoing a
laboratory test
to monitor
maximum
oxygen uptake
(VO2max) on a
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outdoors because of the lack of vis-
ual cues. Besides, the tests are not
readily available too,” he said.

However, there is no need to fret.
Key indicators such as VO2max can
be easily and reliably estimated via
GPS-sports watches or even simple
running tests. This will suffice to
serve as guidance for the prescrip-
tion of exercise intensity to achieve
optimal training stimulation with
minimal risks of injury.
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