BioCentric Lighting™ and Athletes

There is a growing interest in the use of
light to improve athletic performance. Light
is the most important external synchronizer
for the circadian rhythms in the body,
rhythms that are internally driven
variations in an individual's biological and
behavioral functions that cycle over roughly
a 24-hour period. As an athlete’s unique
circadian rhythm affects individual
performance, light can be used to modulate
this rhythm as well as having direct
beneficial effect on alertness and wellbeing.

Chronobiology and athletic
performance
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We all know that some perform better in
the morning whereas others prefer
nighttime exercise. A group of researchers
categorized elite athletes according to their
body clock types into early, intermediate
and late circadian types. They found
performance differences that could be up
to 26% over the course of the day
depending on the type. Early circadian
types performed their best at around 12
pm, intermediate at around 4 pm and late
circadian types at around 8 pm. Others
have found similar results. Baseball players
who were morning larks had significantly
higher batting averages in day games and
evening-type swimmers swam on average
6% slower in the morning than they did in
the evening. Morning type swimmers

1

required 5–7 times more effort in the
evening trial to achieve the same
performance result as in the morning trial.

Alerting effect of light
Light invoke several direct effects on
human physiology. Light exposure leads to
increased heart rate, increased alertness
and a reduction of sleepiness. It is well
documented that light also improves the
feeling of well-being. International
competitions often take place in the late
evening, a time when circadian related
increase in melatonin is expected with
detrimental effect on cognitive and

performance compared to the control
group with normal light exposure.

Sleep, circadian disruption
and athletic performance
Balancing training, work commitments,
family and personal life is a difficult
challenge for an elite athlete and many
times sleep pay the price. A study among
46 Great Britain Olymic squad members
revealed that athletes experienced poorer
markers of sleep compared to age matched
nonathletic individuals. An Australian study
revealed that international and national
athletes slept on average 6h and 42 min
per night, far from the recommended
minimum of 7 hours per night.
For athletes sleep deprivation can have
several negative effects on performance. A
greater chance for injury was found among
athletes who slept less than 7 hours and
without enough sleep, the physical output
is impaired (sprint speed, reaction time).
Other related affected areas as well

Evening performance can get compromised
for some athletes
physical performance. Very limited
research on the effect of different light
exposure on physical performance exists so
far. Early results in a recent study, where
well trained men performed a 12 min time
trial on a bicycle ergometer in the evening,
did not show any benefit on maximal
physical performance for blue light
exposure prior to training, but did show an
advantage on maintaining their
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Sleep is important after physical strain
are immunity and cognition (memory,
executive function). Studies also report a
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decrease in performance regarding
endurance performance. Diminished
motivation due to sleep deprivation is
thought to be part of the explanation for
that. Evening performance seems to be
influenced to a greater extent by sleep
deprivation than morning performance.
Sleep deprivation also affects learning.
Quality sleep on the first night following
training is critical and scientific research
suggest that sleep-dependent motor
sequence learning depends on quality
sleep within the first 24 hours after training.

Travelling
International travel is nowadays part of
many international athletes life. Feeling
fatigued is clearly not the optimal mindset
in which to perform at one's best and this
affects performance. Travelling across time
zones leads to a desynchronization of
circadian rhythms where the human body
tries to adapt to the time changes.
Generally travelling westward is more
easily adaptable than travelling eastward
and the human body adjusts on average
one hour per day to a time zone shift. Most
acclimated to the time zone will perform
better and indeed American football teams
residing perform better than the teams
travelling eastward. Ideally any athletes
should

Travelling through time zones can give a
competitive disadvantage
travel several days in advance to adjust to
the new time zone. Many times this is not
possible. Instead light can be one measure
to help to readjust the body’s clock. The
International Federation of Sports
Medicine recommends to gradually shift
the sleep schedule (30 to 60 minutes per
day) toward that of the destination for a
few days prior to departure by using
appropriately timed bright light and
darkness, melatonin, or exercise to shift
circadian rhythms.

Summary
•
•
•
•

Chronobiology has an impact on
athletic performance
Light can increase alertness and
reduce sleepiness
Sleep is important for physical
performance and training
Light can be used to adjust a
disturbed circadian rhythm

When performing on a high level, looking
for a 1% advantage quickly adds up to
victories. Any elite performing athlete
evaluates all aspects that impact output
carefully. Improving sleep and adapting
diurnal rhythm to circadian chronotype
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seems to be beneficial for athletic
performance. Good sleep and even sleep
extension can be advantageous as seen in
improved reaction time, turn time and
overall sprint among swimmers. Timed
personalized light that stabilizes the
circadian rhythms may improve
performance. Furthermore, the direct
alerting effect of light could be used to

improve alertness and motivation. Light
showers that provide high intensity cold
white light may also be used to activate
and boost energy. This field of research is
still evolving and new findings provide
understandings of the beneficial effects of
light for athletic performance and wellbeing. The BCL™ system is easily adaptable
to meet these new insights.
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BrainLit® products and services are not intended to diagnose, treat or prevent any medical conditions. BrainLit® is not responsible
for any healthcare related decisions made by the end user, including healthcare professionals while utilizing BrainLit® products
and services.
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