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The nervous system

W

ITHIN THIS MAGAZINE and within functional health practices, a lot of focus
is and has been given to endocrine health. We often talk of the hypothalamuspituitary-adrenal axis, disruption of which may cause adrenal fatigue, overtraining
syndrome and a knock-on imbalance of thyroid and gonadal function, amongst
others. But, what about our nervous system? It is actually much faster acting than our endocrine
system and when you consider the simple fact that the hypothalamus is a key juncture in both
systems, it means that there is huge overlap in physiological influence.
But, in the interest of improved adaptation to exercise and physical performance, how do
we interact with our nervous system? It may not be as simple as taking an adrenal herb tonic,
but that is potentially a good thing. By considering nervous system function, it actually pushes
us to examine our personality, our lifestyle, our relationship with stress, and our overall
conditioning in the way we ‘do’ life. With the nervous system in mind, in this edition you will find
articles on: sleep by Craig Lewis (p28), heart rate variability for nervous system monitoring by
Tiina Hoffman (p20), novel supplements that centre on brain health by Dr Michael Jurgelewicz
(p12), and a review of the nervous system from the perspective of a functional health
practitioner, by myself (p8).
Our elite athlete this month is incredibly timely given the imminency of the Rio Olympics.
Katarina Johnson-Thompson is a Team GB heptathlete and given a spate of records in the last
year, she is certainly a contender for Olympic Gold, alongside Jessica Ennis-Hill.
In world sport, the tennis season is hotting up with the recent completion of the French Open
and Wimbledon just around the corner. New Dad, Andy Murray is in fine form, having taken out
notorious clay court player Stan Wawrinka in the semi’s, although Djokovic was unfortunately still
too strong for him in the final. Let’s see what London brings…
Enjoy this issue.
Ian Craig, Editor
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News and research update

PAS continue to
support Leicester
City FC
Pro Athlete Supplementation
(PAS) are proud to continue
their relationship with Premier
League champions Leicester
City as their sports nutrition
supplier for the 2016/17 season.
The partnership builds on a solid relationship between
‘The Foxes’ and PAS as they first teamed up back in
2007. PAS’s industry wide reputation is a key aspect
according to Head of Fitness and Conditioning at
Leicester City, Matt Reeves; “PAS have a great reputation
in professional sports for their range of sports nutrition
products, which not only improve performance, but
also enhance recovery. All of their products are batched
tested, which is a fundamental requirement for our
athletes, and we are delighted to continue working with
them.”
PAS Director Darren Campbell added: “We are
delighted to agree this continuation and it’s a proud
moment for our company to extend our relationship with
Leicester City. We are looking forward to supporting their
ambitions in the Champions League next season.”
Since 2006, PAS have been supplying professional
sport with sports nutrition products. Jon Williams, PAS
Director and Nutritionist for the Welsh Rugby Union, was
also a Consultant Nutritionist for Leicester in 2007 and
is delighted to see the clubs success. Jon was Darren’s
Nutritionist when he was winning Olympic medals and
formulates all the products based on his experience in
professional sport.

Cambridge Commodities
launches ACTAZIN™ and
Livaux™ to the European
digestive health and wellness
market
Nutritional ingredient supplier
Cambridge Commodities has
announced it is the exclusive European
distributor of Anagenix’s ACTAZIN™
and Livaux™. Anagenix utilise the
bioactives found in fruit and plants to
make natural and effective products
for health and wellness, with an initial
focus on digestive health.
Elouan Morel, European sales
manager at Cambridge Commodities
said: “We are pleased to announce
that Cambridge Commodities is the
European distribution of ACTAZIN™
and Livaux™. We are thrilled to be
able to bring a product to Europe that
is clinically proven and backed up by
research.”
Livaux™ restores F. prau for
microbiome balance. Livaux™ is a
freeze dried powder derived entirely
from non-GMO New Zealand gold
kiwifruit for improved gut health,
and is manufactured without using
chemical solvents. Livuax™ is proven

to increase levels of Faecalibacterium
prausnitzii (F. prau) in the gut of
functionally constipated individuals
and improve healthy bowel frequency.
Reduced levels of F.prau have been
associated with gastrointestinal
disorders such as IBS and IBD.
Livaux™ is suitable for use in
digestive health products to relieve
the symptoms of IBD and IBS in
tablet and capsule finished product
presentation.
ACTAZIN™ enhances wellbeing
through bowel regularity. ACTAZIN™
is a natural, cold-pressed powder
concentrate of green kiwifruit from
New Zealand. It contains soluble and
insoluble fibre for bowel regularity,
polyphenolics, actinidin, an enzyme
which enhances protein digestion, and
prebiotics.

Nutritional protein powders given seal of approval
A retailer, loved by some of Britain’s
best known athletes and sports
stars, has launched a super clean
range of supplements in response
to recent doping scandals.
The launch of the Elite+ range
from Musclefood.com comes after
high profile stars have claimed
they’ve taken banned substances
without realising it. It’s feared that
protein supplements taken by
sports stars could fall foul of ever
more stringent doping rules. Now,
the protein powders, developed
exclusively for the site, have
gone through rigorous banned
substance testing by Informed
Sport.
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The Informed Sport programme
tests products for substances
which have been banned by
the World Anti-Doping Agency
(WADA). Every batch is tested
for the banned substances in a
ISO17025 accredited laboratory.
The three ranges; Elite Mass+,
Elite Whey+ and Elite Focus+, all
carry the Informed Sport stamp,
which means that athletes can
be certain that the supplements
contain no stimulants, hormones
or other substances banned by
the WADA. Every ingredient is
listed on the packaging and the
formula is made from only the
finest ingredients. This is the first

time Musclefood.com has had
their products certified by the
organisation. They join over
400 other products from 13
countries registered to the
programme.
Darren Beale from Musclefood.
com said: “It’s important to
every professional athlete to
train hard, eat well and be in the
peak of physical fitness ready for
competition. Unfortunately it is
very easy for athletes to fall foul of
these rules. Being certain they’re
not inadvertently taking any
banned substances is vital, which
is why we’re delighted that these
three Musclefood.com products

have been given the seal of
approval by Informed-Sport.”
“This is an issue important
to our regular bodybuilding and
fitness customers too, as well as
people who are regularly drug
tested at work like members of the
armed forces and police. They’ve
fed back to us that they’re very
conscious about what they put
into their bodies and want to be
certain they’re taking supplements
which don’t contain anything they
shouldn’t. This is a significant
step for us and shows the sport
nutrition market in the UK takes
its responsibilities to its customers
seriously.”
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News and research update

HIGH5 for Vicky Holland
British Triathlete,
2012 Olympian, 2014
Commonwealth Gold and
Bronze medallist, Vicky
Holland, will use the full
range of HIGH5’s innovative
products.
Vicky Holland commented

on the new partnership: “I’m
really excited to be officially
fuelled by HIGH5, as I have
been a fan of their range for
years. What I love about it, is
that there’s something for every
discipline.”
Nutrition is often called the
“fourth discipline” in triathlon.
Fuelling correctly in training
and racing is key for consistent
performances and success.
HIGH5 plays an integral role for
Vicky Holland on a daily basis:
“With multiple disciplines
across each day, I have been
making use of the whole range
of HIGH5 products; my drinks
bottle is with me all day and I
enjoy the EnergyBars during
my longer sessions. I have
found that Protein Recovery is
a great help in getting me back

on my feet after days of tough
endurance training.”
Wendy Lee, HIGH5
General Manager, said: “We
are delighted to be working
with Vicky Holland. When
we learned that Vicky’s
preferred nutrition choice is
HIGH5, it seemed natural to
build a closer relationship.
Partnerships with world class
athletes help us in developing
HIGH5’s leading product range
and in offering expert advice to
our users.”
Vicky Holland is one of the
most consistently successful
triathletes and has already
secured her place in the Rio
Olympics 2016. She recently
competed at the Leeds ITU
World Triathlon Series Race,
where she placed third.

From the journals...
• Dark chocolate
supplementation reduces
the oxygen cost of moderate
intensity cycling

Introduction: Dark chocolate (DC) is
abundant in flavanols, which have been
reported to increase the bioavailability and
bioactivity of nitric oxide (NO). Increasing
NO bioavailability has often demonstrated
reduced oxygen cost and performance
enhancement during submaximal exercise.
Methods: Nine moderately-trained male
participants volunteered to undertake
baseline (BL) measurements, that comprised
of a cycle VO2max test followed by cycling
at 80 per cent of their established gas
exchange threshold (GET) for 20 minutes,
and then immediately followed by a twominute time-trial (TT). Using a randomised
crossover design, participants performed two
further trials, two weeks apart, with either
40g of DC or white chocolate (WC) being
consumed daily. Oxygen consumption, RER,
heart rate and blood lactate (BLa) were
measured during each trial.
Results: DC consumption increased GET and
TT performance compared to both BL and
WC (P < 0.05). DC consumption increased
VO2max by 6 per cent compared to BL
(P < 0.05), but did not reach statistical
significance compared to WC. There were no
differences in the moderate-intensity cycling
6
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for VO2, RER, BLa and heart rate between
conditions. However, VO2 and RER exhibited
consistently lower trends following DC
consumption compared to BL and WC; these
did not reach statistical significance.
Conclusions: Chronic supplementation with
DC resulted in a higher GET and enhanced
TT performance. Consequently, ingestion
of DC reduced the oxygen cost of moderate
intensity exercise and may be an effective
ergogenic aid for short-duration moderate
intensity exercise.
• Patel RK et al (2015). Dark chocolate supplementation
reduces the oxygen cost of moderate intensity cycling.
Journal of the International Society of Sports Nutrition.
12:47.

• Effects of New Zealand
blackcurrant on cardiovascular
function in cyclists

Introduction: Anthocyanin, present in
blackcurrants, induces vaso-relaxation in
rat aortic rings. Seven day intake of New
Zealand blackcurrant (NZBC) powder (6g/
day) in endurance athletes had an effect
on resting cardiovascular function (e.g.
decreased peripheral resistance). Dose
effects of NZBC on resting cardiovascular
function are not known.
Methods: Fifteen males (mean age: 38 ± 12
years, height: 178 ± 5cm, body mass: 76 ±
10kg, VO2max: 56 ± 8ml/kg/min, maximum
minute power: 378 ± 55 W) completed 20

minute resting protocols in supine position
with recording of cardiovascular function on
four different occasions: with 0, 300, 600 or
900 mg/day NZBC extract. Supplementation
was provided for seven days with 14 day
washout periods. Cardiovascular function
at rest for all parameters were averaged
over 10 consecutive heart beats, with the
lowest systolic blood pressure and associated
measures recorded.
Results: There was no effect on systolic and
diastolic blood pressure and heart rate. There
was a difference between blackcurrant doses
for stroke volume and cardiac output, with
increases in these CV functions associated
with higher NZBC doses. Additionally, total
peripheral resistance reduced with increased
doses of NZBC. Overall, increases of 17.7
per cent for stroke volume and 27.5 per cent
for cardiac output, and a reduction of 20.2
per cent for total peripheral resistance were
observed.
Conclusions: The intake of New Zealand
blackcurrant extract for seven days
demonstrated a dose response effect on
resting cardiovascular function. The effect of
New Zealand blackcurrant extract on resting
cardiovascular function may support the
recovery of endurance athletes.
• Willems M et al (2016). Effects of New Zealand
blackcurrant on cardiovascular function at rest in
cyclists: A dose response study. Presented at the
American College of Sports Medicine 63rd annual
conference. 31st May-4th June 2016. Boston.
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Harnessing your
nervous energy
IT’S LONG BEEN CONSIDERED IMPORTANT
TO BALANCE YOUR SYMPATHETIC AND
PARASYMPATHETIC NERVOUS SYSTEMS, BUT IN
REALITY MOST ATHLETES DON’T EVEN TRY. IAN
CRAIG EXPLORES THIS COMPLEX TOPIC, WHICH
ACTUALLY HAS SOME SIMPLE TAKE HOMES.

I

n 2014 (1), I wrote an article on
the hypothalamus-pituitary-adrenal
(HPA) axis, primarily focussing on
the regulation and support of the
endocrine system. It’s now the turn of
the nervous system for deeper scrutiny.
With this article, it is my intension to
give you a physiological reminder of the
functions and activities of the autonomic
nervous system (ANS), to explain how it
interacts with and influences endocrine
and immune function, and with health,
physical performance and longevity in
mind, provide you with some practical
suggestions of how to keep this vital
system well balanced in our daily hectic
lives.
Autonomic, in a sense, stands for
involuntary, although even that meaning
has been challenged by some scientists.
It’s involved in the regulation of vital
functions such as temperature, blood
pressure, heart rate and contractility,
and hormonal output; processes that
in most cases we have no voluntary
control over. There are two major subdivisions of the ANS; the noradrenaline
secreting sympathetic nervous system
(SNS), which has been labelled as ‘fight
or flight’ and the acetyl choline (ACh)
secreting parasympathetic nervous
system (PNS), which has been
labelled as ‘relax and repair’ or ‘rest
and digest’.
Represented in this way, from a
Chinese medicine perspective, the
SNS and PNS represent the concept
of yin-yang very nicely: when we want
something done, the SNS is intense and
stimulating and when we need to recover,
the PNS takes control of the situation.
In reality however, like most things
physiological, the ANS isn’t quite that
simple. Scientists have found that instead
of assuming this normal SNS/PNS

8
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yin-yang balance, we need to be very
function specific in our understanding. I’ll
give a few examples (2):
• The adrenal medulla (secretes
adrenaline and noradrenaline) and
most blood vessels only receive SNS
innervation.
• The sublingual glands (secretes saliva
in the mouth) are only innervated by
the PNS.
• The male sex organs require the PNS
to obtain an erection, while they rely
on the SNS for ejaculation.
• Heart rate and contractility is
increased by the SNS, but decreased
by the PNS.
• Intestinal motility is decreased by the
SNS and increased by the PNS.
As you can see from my list of
examples plus Figure 1 below,
sometimes the SNS and PNS help
each other, sometimes they oppose
each other and at other times, they act
independently from one another. Cohen
& Sherman (2) term this relationship

between the two divisions of the ANS,
‘cooperative integrative action’.

Hypothalamus – the
juncture between nerves
and hormones
In terms of autonomic nervous function,
the hypothalamus is considered by
physiologists as the major conduit for
nerve pathways between the brain and
the body. Of course other brain centres
are involved in certain processes (e.g.
respiration), but the hypothalamus
deserves some serious air time in this
regard. You should also be aware that
the hypothalamus is often considered
the ‘master gland’ when it comes to
endocrine function (1). So, although
the nervous and endocrine systems
are usually considered separately, the
proximity of hypothalamic nerves to the
ANS means that hormone outputs of
the hypothalamus coordinate closely
with the activities of the sympathetic
and parasympathetic nervous systems.

Figure 1 – overview of sympathetic and parasympathetic physiological effects
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Figure 3 – ANS
modulation of
inflammation (6)

For example; corticotropin-releasing
hormone (CRH), in addition to being
a hormone-releaser that activates
adrenal hormone output, is also now
considered as a neurotransmitter (3).
It stimulates sympathetic nervous
output from the brain and spinal
cord, while concurrently inhibiting
the parasympathetic nervous system,
thereby activating a stimulating action
via both endocrine and nervous
systems.

The immune system as a
communication network
According to old school physiology
(2), the ANS influences the immune
system in two ways:
• CRF from the hypothalamus
stimulates the release of ACTH
(adrenocorticotropic hormone) from the
pituitary, which activates the adrenal
output of cortisol, which has an immune
modulating effect. Physiological levels of
cortisol are thought to support immunity,
whereas long-term elevation of stress
hormones will likely suppress the
immune system (4).
• The thymus, spleen, lymph nodes,
bone marrow and vasculature are all
www.fsnmag.com
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innervated by nerves and therefore
influenced by outputs of the ANS.
But we now know that the interaction
of the nervous and immune systems
are a lot more complex than presented.
For example, the observation that
receptor sites for neuropeptides exist
on the surface of white blood cells
(5) suggest in very real terms that our
thoughts and emotions directly affect
our immune strength. Additionally,
studies have illustrated that the
degree of tone of the SNS, via several
mechanisms, is closely correlated with
the levels of inflammatory cytokines,
such as interleukin-1, interleukin-6 and
tumour necrosis factor (6). If you take
a look at Figure 2, parasympathetic
(vagal) nerves plus sensory fibres act as
detectors of local inflammation, which
if the stimulus is strong enough, will
feedback to the central nervous system
(CNS), resulting in a SNS response, with
a net anti-inflammatory action. Overall,
however, we cannot classify the SNS,
and the noradrenaline that it secretes,
as pro- or anti-inflammatory. According
to Pongratz & Straub (6), “noradrenaline
modulates immune function in a
context-dependent manner.”
If we take rheumatoid arthritis (RA)
as a model, in general RA patients
have an autonomic imbalance, with
an overly active SNS and reduced
PNS activity (7) and in line with this
observation, it has been suggested that
stress may aggravate disease activity.
Interestingly, experimental stimulation
of the vagus nerve has shown
beneficial effects in RA patients.
Why would we consider a disease
state such as RA in a sports nutrition
magazine? Simply because it is a
model of a stress state, just like we
experience during heavy training.
The effect of the training stress state
has been beautifully illustrated by
a nine month longitudinal study of
seven Italian national rowers who
were following a periodised training
regime towards the Junior World
Rowing Championships. Iellamo et
al (8) noted that in healthy young
subjects, there is consistent evidence
that parasympathetic activity increases
with fitness levels, but they wanted
to see what happened in world class
athletes during strenuous training.
They measured their athletes a total of
four times at 3-monthly intervals; the
first just after time off from the previous
season, the middle two when they
were at approximately 75 per cent of

maximum training load, and the last
measurement was taking during their
peak training load, 20 days before the
World Championships.
To assess sympathetic and
parasympathetic balance, they
measured heart rate variability (HRV),
which is described on pp20-22 of this
magazine. As expected, fitness levels
(Peak VO2) increased from 5600 ml
to 5800ml during the nine months
of the study. Their resting heart rate
(RHR) decreased progressively and
their HRV increased progressively from
measurement session 1 to 3, meaning
a shift towards parasympathetic
dominance. However, by they time they
reached their final measurement (at
peak training load), they experienced
a marked increase in RHR and a
decrease in HRV, indicating a shift into
sympathetic dominance. Since this
study, HRV has been demonstrated
as a potential early indicator of
overtraining syndrome (e.g. 9,10).
It has therefore been observed that
heavy training can shift an athlete into
a sympathetic dominant state. It has
also been also been observed that, in
clinical settings, an imbalance between
sympathetic and parasympathetic tone
can increase systemic inflammation.
These observations fit in with the
study of cytokine sickness, an overproduction and/or intolerance to
interleukin-6 and other cytokines,
which is thought to influence underperformance syndrome (UPS), another
name for overtraining syndrome (11).
This suggestion has been supported by
Robson-Ansley et al (12), who noted
that an acute period of intensified
training can suppress the innate
immune system and chronically
increase IL-6 levels. These elevated
cytokines can in-turn increase fatigue
and malaise, which are related to the
cytokine theories of UPS.
The human body, particularly when
you introduce the dynamics of stress
and heavy training, is complex. But
these central integrated functions,
which collectively, in nutritional therapy
and functional medicine, have become
known as the communication systems,
seem to go round in circles and
heavily influence one another. I have
to admit that stepping into these very
detailed immune-CNS research papers
really stretched my mind, because I
struggled to find concrete physiological
rules to pin my discussions around.
However, stepping back and reading
FSN JULY/AUGUST 2016
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enough research from a variety of
subject fields, has brought us to
this: The hypothalamus gland is
indeed an excellent starting point
for the understanding of these
communication systems because
of the obvious neural-endocrine
integration that it represents, plus
the body conductor role that it so
eloquently plays. It receives neural
feedback from our body, information
that it uses to conduct SNS/PNS and
HPA outflow, which in turn heavily
influences the endocrine, immune
and inflammatory activities. From
an ANS point of view, we can’t say
that the SNS is stimulatory and PNS
is relaxing; it’s not that simple. But,
what we can say is that most of the
time we want the systems to be in
relative balance and when they are
out of balance, it should be only be
for a short period of time. But to truly
understand our body systems, we
need to step up to a higher level in
the brain and to study some stuff
that is really complex on one hand,
but incredibly simple on the other.

Higher centres and
allostatic control
Although we may consider the
hypothalamus to be a central focus
in the nervous and endocrine
systems, anatomically it is near the
base of the the brain, so from a
traditional hierarchical point of view,
perhaps it has some big brothers?
This thinking leads us into the
realms of psychoneuroimmunology,
psychoneuroendocrinology and
psychoneuroendoimmunology,
research fields that were introduced
to us by Dr Alex Concorde (13) in
FSN, which reach beyond our nerves
and into the grey matter of the higher
brain centres, plus our spirit beyond.
To simplify: the hypothalamus
conducts our body processes fluently,
but it has to answer to higher centres
– our unconscious mind and our
conscious mind. In effect, it is like a
bridge between our mind and body.
According to psychobiologist Dr
Philip Hayes (14), we transduct the
energy of mental experience in our
mind into the energy of physiological
signs and symptoms in our body in
our limbic-hypothalamus system.
The example he gives is of anger
being transduced into myocardial
contraction and the production of
stress hormones. The limbic system
is the oldest part of our cortex and
10
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has historically been labelled as the
mediation of emotional behaviour,
with a flow of information into the
hypothalamus (2).
Additionally, nerves from the
prefrontal cortex (used for logic,
planning and organisation) project to
the limbic system and hypothalamus,
meaning that our hypothalamus,
and therefore body, receive their
inputs from areas of logical AND
emotional thought. If it were left to
our hypothalamus to make the final
decisions, we would simply slow
down when our physiology was
being over-worked, such as in an
over-training scenario. However, our
conscious and unconscious minds,
and don’t forget spirit, are shaped by
years of psychological conditioning;
why else do some people train
themselves to the bone, while others
are bone idol? In both scenarios,
the higher centres are over-riding/
over-looking the physiological
messages that are coming back to
the hypothalamus.

ANS re-conditioning
Because we are taking about
enthusiastic athletes here, we’ll stick
with the over-training, as opposed
to under-training scenario. How
therefore do we give them daily tools
to modulate the activities of the ANS
and all the physiological functions
that it influences, such as endocrine,
immune and inflammatory
imbalances? After all, if we can
reduce post-exercise inflammation
by merely introducing some daily
behaviours, we can potentially speed
up recovery as hinted by RobsonAnsley et al (12).
According to our rowing scientists
(8), even in top-level athletes,
sub-maximal exercise training can
enhance vagal tone and tends
to decrease sympathetic cardiac
stimulation. So most exercise is good
for balance, but to a point. The first
three points that I would like to make
with regards to ANS balance are all
in this magazine. Firstly, as noted
by the article on HRV (pp20-22),
it helps if you can measure your
SNS and PSN activity. HRV is now
a widely available technology; it is
criticised by some scientists as not
being reliable enough, but when
you talk to practitioners using the
devices, it tallies well with what
state they perceive the athlete to
be in. In this regard, as long as you

back up the use of technology with
perceptional observation (either that
of the athlete or coach), it can be
particularly helpful within a training
programme.
Secondly, sleep is the ultimate
parasympathetic stimulator, which
is unfortunately often compromised
due to athletes trying to fit training
sessions into already compacted
days. Sleep quality is also vital and
you can find out more with Craig
Lewis on pp28-30. Thirdly, excessive
systemic inflammation can be an
aspect of SNS/PSN imbalance:
in addition to knowing what antiinflammatory herbs (p32) and oils to
use, an athlete’s diet needs to focus
on micro and phytonutrient density
and not just the big macronutrients.
Sugars and refined carbs and oils,
plus excessive saturated products
from dairy products and meats, can
accelerate a pro-inflammatory flame
that has already been initiated by the
physiological stresses of hard training.
My final point is that of training
balance. As an endurance coach,
my modern thinking is to find out
how an athlete can perform at
their best with the least amount of
training. Not only that; the inclusion
of restorative training, such as
flowing yoga or Tai Chi, in my mind
is not optional. For example, Streeter
et al (15) proposed a theory that
the decreased PNS and GABAergic
activity that underlies stress-related
disorders can be corrected by yoga
practices. This thinking can also be
applied to heavy training being a
stress-related disorder: yoga or Tai
Chi serves as an active restorative
process that allows the active body
to spend more hours of the day in a
parasympathetic state. FSN
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Novel supplements for
central nervous system
support and athletic
performance
PRE-WORKOUT SUPPLEMENTS CAN BE INCREDIBLY DEPLETING TO OUR
BODIES. HOWEVER, DR MICHAEL JURGELEWICZ MOVES US INTO A NEW
REALM OF NOURISHING AND PERFORMANCE-ENHANCING SUPPLEMENTS.

W

hen many people
think of supplements
to increase their
focus, energy,
or performance,
they usually think about a preworkout product that stimulates the
sympathetic nervous system and
usually has high doses of caffeine.
There is nothing wrong with a little
caffeine, but numerous pre-workout
supplements on the market contain
as much caffeine as five cups of
coffee. Pre-workout supplements
have never been more popular.
They provide increased energy and
endurance for one’s workout; however,
there are several issues to consider
when choosing the nutrients for this
purpose. These products can put a
heavy burden on the adrenal glands,
increasing the stress response, which
can ultimately lead to fatigue. They
can also cause other negative side
effects, such as sleep disturbances,
irritability, anxiousness, and they can
negatively impact the appetite.
In addition, many of these products
also contain food dyes and artificial
sweeteners, with most powders being
sweetened with sucralose. While
food manufacturing companies and
global health authorities have deemed
sucralose safe for consumption, most
health care providers know that this is
not the case.
According to a recent study
in the Journal of Toxicology and
Environmental Health, sucralose
is a biologically active compound
that decreases the number and
balance of beneficial bacteria in
12
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the gastrointestinal tract. It causes
epithelial scarring, the depletion
of goblet cells and glandular
disorganisation in the colon, and alters
insulin, blood glucose, and glucagonlike peptide 1 (GLP-1) levels (1).
I know the importance of nutrients
for supporting focus, energy, and
endurance. The challenge is finding
good, health-promoting products
that do not have excessive amounts
of caffeine, while also being free of
artificial sweeteners and food dyes.
Are there other nutrients one can use
that will serve this purpose, but also
have long term benefits on overall
health without these negative side
effects?
Nootropics have become increasing
popular for improving memory and
preventing age-related memory
decline. These are nutrients that
improve mental function, working
memory, and motivation. Medically,
nootropics are commonly used to help
stroke victims (2), relieve depression
(3), and to slow the progression of
Alzheimer’s disease (4). Recently, with
their ability to enhance memory, focus,
and attention, these supplements have
found a niche amongst students and
business executives. There has been
a lot of research demonstrating the
benefits of nootropics on brain health,
but what about athletic performance?
I started weight training 19 years
ago and have been a competitive
powerlifter for the past six years.
When it comes to performance,
we have to consider an athlete’s
psychological stability during training
and competition, which includes the

condition of their nervous system and
their ability to perform under stressful
conditions. Mental performance and
physical performance are intimately
connected, whether it may be via
reaction time, mood or focus. All of
these cognitive processes should
be optimal if an athlete wants to
perform at their best. Therefore,
nootropics can be used to increase
performance significantly in the gym
as a pre-workout supplement and also
to support brain health. Nootropics
stimulate the brain and not the
adrenal glands. As a result, these
brain nutrients provide energy, drive,
and mental focus without negative
side effects and they provide long term
benefits for overall health.
These are some nootropics that I
have personally found to be effective
and safe to take prior to training:

Glycerophosphocholine
(GPC)
GPC is a naturally occurring choline
intermediary that is formed when the
body breaks down cell membranes
for choline. It is used for age-related
brain conditions and brain recovery
from stoke or trauma. GPC is a highly
bio-available form of choline that
crosses the blood brain barrier and
raises choline levels (5). Acetylcholine
is a cognitive neurotransmitter, as
well as a neuromodulator of muscular
functions, which also improves muscle
control and balance. Not only does
it help with learning and memory
processes, but also with muscle
movement, coordination and balance.
Higher levels of acetylcholine will also
www.fsnmag.com
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“Nootropics stimulate the brain
and not the adrenal glands. As
a result, these brain nutrients
provide energy, drive, and mental
focus without negative side
effects and they provide long
term benefits for overall health.”
lead to increased focus, which is essential
during training.
Learning, memory, focus, and reaction
time are all interconnected. Raising
neurotransmitter levels can enhance
the brain’s ability to communicate more
efficiently. Nootropics may increase working
memory and as a result, improve reaction
times.
In addition, many of the positive
adaptations resulting from resistance exercise
training, such as increased muscle mass
and strength and decreased fat mass, are
thought to be mediated partially by exerciseinduced increases in growth hormone (6).
GPC has also been demonstrated to increase
growth hormone levels. In one study, a single
1000mg dose of GPC induced an acute
increase of plasma choline levels. Plasma
growth hormone levels were increased by
about 290 per cent 60 minutes after the
oral administration of GPC. In comparison, a
single session of moderate intensity aerobic
exercise has been shown to increase growth
hormone secretion by 210 per cent after
exercise (7).
In another study, a single 600mg dose of
GPC taken 90 minutes prior to resistance
exercise significantly increased post-exercise
www.fsnmag.com
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serum growth hormone. In addition, peak
bench press force was increased by 14 per
cent (6). Typical therapeutic dosing is 600mg
to 1200mg, taken once to twice daily. I have
personally found that 1200mg of GPC taken
45 min prior to training has worked best for
me.

Acetyl l-carnitine
Acetyl l-carnitine is one of the most
researched brain nutrients. It has been
shown to quickly enhance mental focus
and energy. It has a similar structure to
acetylcholine, and can therefore stimulate
acetylcholine receptors in the brain. The
acetyl group allows it to cross the blood
brain barrier, which cannot be said about
l-carnitine. Acetyl l-carnitine will support the
brain as effectively as everything else that
l-carnitine can do.
Carnitine is abundant in animal muscle
tissue, including red meats. Its main
function is to transport fatty acids across
the mitochondrial membrane for fatty acid
oxidation. Skeletal and cardiac tissues rely
heavily on fatty acid oxidation and have
high concentrations of carnitine (8). The
supplementation of carnitine has been
studied in many scientific areas, including

metabolism, cardiovascular disease, and
sports enhancement (9).
L-carnitine has been shown to improve
exercise performance by enhancing the
delivery of fat fuel to the muscles. It has
also been shown to increase the anaerobic
threshold, delaying the event where the
muscles feel a ‘burn’ from lactic acid (10).
Most people associate acetyl l-carnitine
with the prevention of age-related memory
decline and the slowing of Alzheimer’s
disease. However, it is also very effective
for increasing mental focus and energy
when taken pre-workout. Acetyl l-carnitine
increases dopamine levels, which has the
effect of enhancing focus and motivation.
Most individuals dose acetyl l-carnitine
between 500mg and 3000mg per day,
depending on the application. This is one
of those nutrients where you really feel an
increase in focus and energy within about
15 to 20 minutes of taking it, which is best
achieved by taking 1500mg 30 minutes
prior to training. This also happens to be the
dosage at which the reversal of many of the
signs of brain ageing occurs (11). In addition,
there are no recognised side effects, only long
term benefits to overall brain health.
There was also a study published in
FSN JULY/AUGUST 2016
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Cell Metabolism last year, specifically
related to exercise, that demonstrated that
acetyl l-carnitine plays an important role in
modulating muscle energy during muscle
contraction, as well as decreasing muscle
fatigue and reducing exercise intolerance (12).

Acetyl l-tyrosine
Acetyl l-tyrosine is the acetylated derivative
of l-tyrosine. Tyrosine is a non-essential
amino acid, synthesised in the body from
the essential amino acid phenylalanine.
Tyrosine is the precursor amino acid from
which the body makes thyroid hormones
and dopamine, which is then converted
to noradrenaline and then to adrenaline.
Inadequate production of these hormones
and catecholamines can compromise
physical performance. These catecholamines
regulate the body’s stress response and are
involved in basic nervous system activities
such as movement, memory, attention,
desire, motivation, ‘fight or flight’ response,
heart rate, and energy production (13).
Acetylation helps to increase the stability
and solubility of tyrosine. This makes tyrosine
more bioavailable and efficient and as a
result, is a superior choice for increasing
the body’s levels of tyrosine. It is essential
for numerous functions such as cognitive
performance (14), improving stamina for
exercise (15), and preventing excessive rises
in cortisol levels (16).
Acetyl l-tyrosine can support optimal sports
performance for the body and the brain by
alleviating stress and stimulating the brain,
as well as improving workout intensity, while
preventing overtraining. This is essential for
competitive athletes who have to perform
at a high level. Tyrosine is a stimulating
amino acid supplement that can be a good
alternative to caffeine. It is best taken on an
empty stomach.

Adenosine 5’-triphosphate
(ATP)
Orally delivered ATP may reduce muscle
fatigue and enable a higher force output
during repeated high-intensity bouts of
exercise. ATP is an energy carrying molecule
used in our cells. Its role as the primary
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intracellular energy source for body tissues
is well established (16). Extracellularly, ATP
is just as important. Blood levels of ATP are
responsible for controlling muscle excitability,
vasodilation, and anabolic signalling. Calcium
is the main nutrient responsible for muscle
contraction. There are two ways in which ATP
influences muscle strength and power. Firstly,
extracellular levels of ATP increase calcium
levels and glucose within the cells. Secondly,
when intracellular calcium levels increase,
there is also an increase in the number of
muscle filaments binding and the velocity at
which these muscle filaments slide to create
a contraction (17).
Numerous studies have demonstrated
ATP’s ability to increase strength and power,
support recovery, and reduce fatigue.
Specifically, extracellular ATP directly
promotes the increased synthesis and
release of nitric oxide (NO) and prostacyclin
(PGl2) within skeletal muscle and therefore
directly affects tissue vasodilation and blood
flow (18). Research suggests that oral
supplementation with ATP, in combination
with high intensity resistance training,
increases muscle mass, strength, and power.
In addition, it has the ability to speed up
recovery, which may prevent typical declines
in performance and provide athletes with a
novel method to promote positive training
adaptations (19).
Research from the University of Tampa
demonstrated ATP’s effect on increasing
vasodilation and blood flow post-exercise. In
this study, twelve college-aged, resistance
trained males were randomly divided into ATP
and no-ATP groups. 400 milligrams of ATP
or placebo was taken daily for twelve weeks
30 minutes prior to weight training. At weeks
1, 8, and 12, there were significant increases
in blood flow at zero and three minutes
post-exercise with ATP supplementation. This
research demonstrates that oral ATP can
increase blood flow during exercise recovery
(20).
In another study, 400mg ATP taken daily
for 15 days reduced muscle fatigue while
improving muscle low peak torque through
successive sets of exercise. These effects
indicate an improvement in overall training

hormone response to, and peak force production during,
resistance exercise. Journal of the International Society
of Sports Nutrition. 5(Supp I):P15.
7. Kawamura T et al (2012). Glycerophosphocholine
enhances growth hormone secretion and fat oxidation in
young adults. Nutrition Journal. 28(11-12):1122-1126.
8. RS Lord and JA Bralley (2008). Laboratory
Evaluations for Integrative and Functional Medicine.
2nd Edition. Metametrix Institute.
9. Berner YN et al (1990). Low plasma carnitine
in patients on prolonged total parenteral nutrition:
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Nutr. 14(3):255-258.
10. Marconi C & Sassi G (1985). Effects of
l-carnitine loading on the aerobic and anaerobic
performance of endurance athletes. Eur J Appl Physiol
Occup Physiol. 54(2):131-135.
11. Guarnaschelli C et al (1988). Pathological brain
ageing: evaluation of the efficacy of a pharmacological

stimulus, which may have been brought
about by more rapid repolarisation and
stronger action potentials later within sets
(21).
Research has demonstrated that 400mg
of ATP taken daily on an empty stomach 30
to 60 minutes prior to training to be most
effective for increasing power, strength, and
vasodilation.

Conclusions
There is no question that intense and
prolonged training puts a significant stress
on the central nervous system. It makes
sense that using nutrients that optimise brain
function are beneficial to the performance of
an athlete. Choosing the right supplements
can have a significant impact on what you
are able to get out of your workouts. However,
simply looking at the performance oriented
pre-workout supplements, that contain
stimulants, dyes and unhealthy sweeteners,
can be discouraging.
The list presented in this article represent
safe and beneficial nutrients that support
sports performance and can be extremely
helpful for focus, power, and mental energy
in athletes. These work great synergistically
along with other popular sports performance
nutrients such as beta-alanine, citrulline,
creatine, and branched-chain amino acids
(BCAAs). FSN
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ELITE INTERVIEW What’s your diet like?

Katarina Johnson-Thompson
Team GB Heptathlete

K

atarina JohnsonThompson is a strong
contender for the
upcoming Rio Olympic
Games. At the age
of 19, she competed for Great
Britain in the 2012 London
Olympics, finishing 15th. Only
a year later, she progressed to
an impressive fifth place in the
World Championships. In 2015,
she became the European Indoor
champion in the pentathlon with
a British record of 5000 points,
plus she broke the British high
jump record, with a height of
1.97 m, and the British indoor
long jump record, with a distance
of 6.93m. We asked her a few
questions.

Q

Congratulations
Katarina for
achieving such
an amazing run of
performances over the
past year. Do you have
Gold firmly in your sights
for Rio?

KJ: Thank you. Of course, it
would be great to get the gold
medal in Rio; that is what every
athlete wants. It is going to
be very hard and nothing is
guaranteed in sport. All I can
do is to be as best prepared as
possible going into the event and
then from there we will see what
happens.

Q

How strong is your
rivalry with Jessica
Ennis-Hill? Do you
think she sees you as a
threat at the Olympics?

KJ: Rivalry may not be the
correct word; it is respect, and
it’s not just Jess. There are a lot
of athletes who have the potential
to win this year and I think we
all have mutual respect for each
other. We know what the other
person is going through and in
sport anything can happen, as
you would have seen with me
last year.
16
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Q

At time of writing,
it’s just over three
months away from
the Olympics. Can you
describe to us the phase
of training that you are
currently in?

KJ: I’ve done the hard work that
lays the foundations. The heavy
lifting in the gym, the hard hill
sprints and general conditioning,
so now it’s getting technique
sorted, competitions under my
belt and obtaining the Olympic
qualifying score.

Q

What are your
general philosophies
when it comes
to nutrition and please
describe the nutritional
steps that you take day-today to ensure optimal health
and peak performance?

KJ: You don’t need to trick
yourself. Eating a little bit ‘bad’
isn’t bad for you, but similarly,
eating a little healthy isn’t great
for you – it’s getting the correct
balance. I don’t deprive
myself, but I ensure that
I eat the correct foods
and at the right times.
For example, I know that
protein is key after training;
WHEY20 from SiS has
been a bit of a revolution for
me in this respect, as it’s
so easy to use and tastes
great. I use this every day
after my training sessions.

adequately fuelled during
that entire period of
time?

Q

Nutritionally you
are sponsored
by Science in
Sport – what are your
favourite products and how
and when do you use them?

KJ: I start my day off using the
SiS Vanilla Whey Protein Powder
for breakfast to add protein to my
fruit smoothie. During training
I rely on GO Energy Orange to
keep my energy high throughout.
After training, it’s WHEY20 and
Banana REGO Rapid Recovery;

they both taste great and I really
feel the benefit. My recovery
and energy levels have really
benefited since working with the
team at Science in Sport.

Q

With seven events
spread over two
days of competition,
how do you keep yourself

KJ: Planning ahead is the key
thing; I need to know what
I’m going to eat and when,
and of course I practice this
in my training so that I have
100 per cent confidence come
competition day. Hydration
becomes really important,
especially when I’m competing
in hot climates, so I always make
sure I’m regularly consuming
fluids and that I have some GO
Hydro rehydration tablets close
to hand! FSN
Lots of best wishes Katarina for
your Olympic experience.
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nnnSPORT® X-Cell

Cellular regeneration is the key to elite
sporting performance.
nnnSPORT®X-Cell provides a ready supply
of balanced nucleotides to fuel your DNA
and cellular regeneration needs.
Our proprietary Nutri-tide® nucleotide
nutritional formula is blended with
selected vitamins and amino acids, is
water-soluble; ideal for use in combination
with your existing training regimen.
Registered with Informed-Sport,
nnnSPORT®X-Cell is supported by
published high intensity, resistance, and
endurance research. To discover more
about nnnSPORT®X-Cell, and how its
unique combination of ingredients
supports overall sporting performance
and aids recovery at a cellular level, visit our website
www.nnnSPORT.com or email info@nucleotidenutrition.com.

Natural Sports
Recovery

CherryActive is a 100% natural Montmorency
cherry concentrate, rich in anthocyanins
that have anti-inflammatory
and antioxidant properties. The
antioxidants mop-up damaging
free-radicals which would otherwise
cause muscle cell damage and slow
recovery rates. Numerous research
studies have found that CherryActive
significantly reduces recovery
times and reduce muscle soreness
after intense exercise. Faster
recovery will enable more frequent
training, leading to improvements in
performance levels.
For a free sample for yourself or team please email
sport@cherryactive.co.uk. Available at Holland & Barrett,
independent health stores and www.cherryactive.co.uk.

Magnesium: Performance
is nothing without
recovery

BetterYou™ Magnesium Oil Recovery spray
effectively aids muscle tissue, improves
performance and speeds recovery time. The
unique blend of essential oils and magnesium
chloride aid optimal muscle contraction, skeletal
strength and speed up the natural process
of muscle repair, encouraging toxin release.
Magnesium is the most important mineral
to sports nutrition, helping to speed natural
recovery from fatigue and no athlete can afford
to overlook the benefits that it brings to athletic
performance and recovery. The handy spray
guarantees immediate absorption through the skin and has been
scientifically proven as the fastest and most effective method of
supplementation. Available from Holland & Barrett, independent
health stores and www.betteryou.com. £12.20.

Define, Tone and
Stay Lean

Your Body Makeover is incredibly
important to us and with expert
analysis, research and talking to
our customers, we have formulated
breakthrough technology to offer an
optimised release duo capsule. The
2-Phase system releases vital nutrients
at an optimised time so you can get
the full benefits of Phedra Cut Lipo
XT. The outer cap contains 900mg of
Clarinol CLA (conjugated linoleic acid)
and around 2 hours later, you will reap
the benefits of the inner cap, including
Teacrine, Caffeine and Green Tea. the
Phedra Cut Lipo XT provides breakthrough technology for those
looking for an optimised multi-action fat burner.
Tel: 0845 180 0556. Web: www.usn.co.uk.
E-mail: info@usn.co.uk

MaxiNutrition
Promax Sustain
and Rebuild

MaxiNutrition’s Promax protein
powder provides your muscles with
30g of protein that is proven help
rebuild muscle and support muscle
recovery and performance. The highquality protein uses a triple release
protein formula that delivers amino
acids to your muscles as early as 20
minutes and lasts for up to 4 hours.
The protein formula naturally contains
BCAAs (leucine, isoleucine and valine)
in every serving which is essential after a workout. BCAAs form the
building blocks of protein rapidly deplete from muscle when training
and the body can’t make them itself. Price £34.99, 840g/20 servings.
For more information call 020 7842 3228 or visit http://shop.
maxinutrition.com/maxinutrition/sustain-and-rebuild/promax.
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Promoting clean sport and protecting
the supplements industry
WITH DOPING SCANDALS THREATENING THE INTEGRITY OF THIS YEAR’S OLYMPICS, TERENCE
O’RORKE EXPLAINS WHY IT IS IMPORTANT THAT THE SPORTS NUTRITION INDUSTRY REMAINS
COMMITTED TO INFORMED-SPORT AND VIGILANT TO THE RISK OF CONTAMINATION.

I

t seems rarely a week goes by without
another doping scandal hitting the
headlines. Whether it’s accusations of
state-sponsored doping in Russia, blatant
doping in athletics, or more positive retests from the last two Olympics, it is clear
that this worldwide issue is not going away.
Throw into this unsavoury mix the criminal
activities at FIFA, and it’s fair to say that the
reputation of sport has never been lower. Sport
is supposed to represent honesty and fair play,
but in recent years it has revealed itself to be
a corrupting influence rather than a force for
good.
It is ironic, therefore, when sport and
anti-doping points an accusative finger at the
supplements industry, an industry that has
made significant strides in recent years to
increase its quality control processes, thereby
providing products to athletes that have proven
efficacy and also have been tested for banned
substances.

Global growth of Informed-Sport
The continuing growth of Informed-Sport
provides ample proof of this, with more
than 420 products now registered across
the world, thereby offering athletes and
consumers a quality mark they can trust.
The supplements industry has always had
a difficult relationship with sport and the
National Anti-Doping Organisations (NADOs).
Despite the best efforts of many reputable
companies, there are rogue brands and
manufacturers that continue to cut corners
– at worst engage in criminal practices – that
threaten the industry’s reputation.
But rogue operators are few and far
between these days and the fact that 95
companies are now committed to InformedSport shows just how seriously the industry
has addressed this issue.
By the end of 2016, Informed-Sport expects
to have more than 500 products certified;
whether it’s a rugby player looking for protein
supplementation, or a runner looking to
recover from a strenuous training session,
Informed-Sport has products for everyone.

Recognition from sport and
anti-doping
It is this commitment by the industry to
Informed-Sport that has gradually seen
a change in position from sport and anti18
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doping. Whereas before it was the default
position of many sports organisations
and NADOs to steer athletes away from
supplements, nowadays they provide proper
guidance, adopting the sensible approach of
‘assess the need, assess the risk’.
This is the position of UK Anti-Doping
(UKAD), one of the more progressive NADOs
that played a significant advisory role in the
creation of Informed-Sport back in 2008.
UKAD understands that a large majority of
their athletes need sports supplements, so
rather than take the unrealistic step of telling
them not to use them, they provide information
on how best to minimise any associated risks.
Informed-Sport also has close relationships
with other NADOs across the world, including
those in the Netherlands, Spain, Austria,
Australia, Denmark, Switzerland, South Africa
and Norway.
These bodies, which already have their
hands full trying to catch athletes who
are intentionally doping, are now doing a
much better job of providing education and
information on the safe use of supplements.

Banned substance surveys
Several surveys since 2001 have highlighted
the incidence of contamination in
supplements, and the experiences of high
profile athletes such as Liverpool defender
Mamadou Sakho, European hurdles
champion Rhys Williams and Jamaican
sprinter Asafa Powell, has seen sport and
anti-doping remain focused on the risks.
Surveys conducted by anti-doping
laboratories in Cologne and at LGC – the
parent company of Informed-Sport – have
indicated that 1 in 10 products that are
not tested as part of a programme will
show evidence of banned substances.
Other surveys which focus on what
some nutritionists would consider ‘risky’
products, indicate a much higher level of
contamination, or indeed spiking.
No one is suggesting this is the level
of contamination for reputable brands
that undergo regular testing. But antidoping laboratories continue to find
evidence of banned compounds such as
Methylhexaneamine, DHEA, oxilofrine,
1,4-androstadiene-3,17-dione, ephedrine,
1,3-dimethylbutylamine and testosterone in
products not part of a testing programme.

The fact remains that products that
represent a risk to athletes failing a test are
available, especially on the less-regulated
internet, and for this reason sport and antidoping remain alert to the risks of athletes
testing positive.

Inadvertent doping
When an athlete fails a test due to a
contaminated supplement, it is called
‘inadvertent doping’. This was happening
on a regular basis, so the World Anti-Doping
Agency (WADA) recognised that athletes
needed protection from this risk, and
introduced a ‘no fault’ clause into the World
Anti-Doping Code.
This came into effect at the start of
2015, and athletes now have recourse if
they believe a positive test resulted from
a contaminated supplement. First, they
must prove that the supplement did contain
the banned substance, and secondly they
must show that they did ‘due diligence’.
Due diligence means they checked the
product was tested on a programme such as
Informed-Sport.
If the athlete can satisfy these criteria,
then there is every chance they will receive a
warning only and not serve a ban.

Wrong to blame supplement
It is well known that blaming a supplement
became the default position of many athletes
who tested positive. It was easy for them to
blame a product to try and disguise the fact
they had been cheating.
This was unfair on the supplements
industry and also complicated matters for
the anti-doping authorities. So nowadays,
under the Code, athletes can no longer just
implicate a product in a bid to try and clear
their names; they need to follow these steps.
It has been a positive development
for those athletes who genuinely doped
inadvertently and it has also served the
authorities by helping to eliminate this as an
excuse for those who are cheating.
Informed-Sport plays an important role in
this process, and serves to promote clean
sport while also serving the needs of the
supplements industry.
LGC is also the official anti-doping
laboratory for equine sports at the 2016
Olympic Games. FSN
www.fsnmag.com

21/06/2016 11:15

Pg19 - Cambridge Commodities FPC.indd 1

30/06/2016 11:53

feature CASE STUDY

Beyond heart rate:
heart rate variability
THE TECHNOLOGY NOW EXISTS TO EXTRACT A LOT MORE
INFORMATION FROM OUR HEART THAN SIMPLY HOW FAST IT BEATS.
TIINA HOFFMAN, FROM FIRSTBEAT, EXPLAINS HOW WE CAN TURN
HEART RATE VARIABILITY DATA INTO INSIGHTS ABOUT STRESS,
RECOVERY AND EXERCISE.

O

ptimal performance at
work, in sport, and in
life can sometimes be
quite a balancing act:
staying resilient and
coping with a multitude of life’s
demands, while trying to follow good
lifestyle guidelines – eat well, keep
hydrated, exercise enough (but not
too much…), find time to recuperate
and sleep enough. This balancing
act is not an easy equation, but it
has opened way for a wide range of
technological solutions, devices and
apps to help us manage stress and
to perform at the top of our game.
The positive influence of a balanced
lifestyle on health and performance
is backed extensively by science.
The literature shows, for example,
that appropriate physical activity
(1) and good-quality sleep support
recovery from day-to-day and longterm stresses (2), and contribute
positively to overall well-being.
Heart rate variability (HRV) is
the physiological phenomenon of
variation in the time interval between
consecutive heartbeats. The level of
HRV varies a lot between individuals,
but in general terms, high HRV is
viewed as a marker of good fitness
and health, whereas low HRV is
associated with a range of negative
health outcomes and stress. This
article describes a method for
analysing heart rate variability in
order to draw conclusions about
important lifestyle factors. The
method, developed by Firstbeat
Technologies Ltd, is based on
advanced mathematical modelling,
with empirical physiological
and behavioural research in the
background (3). The principle is to
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utilise heart rate reactions and heart
rate variability to evaluate stress
reactions, recovery, sleep quality
and physical activity in daily life.
The method is considered a tool
for professionals and can be used
in corporate wellness, preventive
occupational healthcare, lifestyle
coaching, and in a large range of
sports settings.

The autonomic nervous
system and HRV
The autonomic nervous system
(ANS), consisting of the sympathetic
and parasympathetic branches,
work behind the scenes to regulate
a wide range of physiological
functions that we have fairly little
conscious control over, but are
necessary to maintain life and
performance across a diverse set
of activities and demands. The
sympathetic branch is regarded as
the ‘fight or flight’ system, getting
us ready to act, react and perform,
while the parasympathetic side
is often characterised as the ‘rest
and digest’ system. Both systems
typically function simultaneously,
but in opposition to each other,
either activating or inhibiting specific
physiological responses.
The role of the ANS is particularly
obvious with the heart. When the
body is faced with some kind of
stress, the ANS kicks in by activating
stress hormone production and
increasing the rate and force of
contraction of the heart (cardiac
output). On the contrary, for
example after stress or exercise,
parasympathetic stimulation
decreases the heart rate to restore
homeostasis. Measuring the heart

at beat-by-beat accuracy provides
us with a vast amount of information
about the body. It is commonly
accepted as a non-invasive marker
of autonomic nervous system activity
and serves as a powerful tool for
observing the activity levels and
interplay between the sympathetic
and parasympathetic systems. A
variety of physiological phenomena
affect the level of HRV. For example;
inhalation and exhalation (a
symptom known as respiratory sinus
arrhythmia: heart rate increases and
HRV decreases during inspiration,
whereas heart rate decreases and
HRV increases during expiration),
hormonal reactions, metabolic
processes, exercise, movement,
cognitive processes, stress and
recovery (4).

In a normal situation, HRV should
naturally increase during relaxing
activities, especially during sleep,
when parasympathetic (vagal)
activation increases. On the other
hand, HRV decreases during
stress, when sympathetic activity
helps the body to keep up with
demand. Thus, HRV is typically
higher when the heart is beating
slowly, and lower when the heart
starts to beat faster. HRV changes
naturally from day to day, based on
the level of activity and amount of,
for example, work-related stress, but
if a person is chronically stressed or
overloaded (physically or mentally),
the natural interplay between the
www.fsnmag.com
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two systems can be disrupted, and
the body can stay constantly in a
sympathetically dominant fight state,
with a low HRV. In the context of
athletes, long-term overload due to
an imbalance between training (too
much and/or too intensively) and
other life stressors, versus sufficient
recovery, is known as overtraining.
Studies suggest that overtraining is
often characterised by increased
activation of the cardiorespiratory
and sympathetic nervous systems
and a lowered HRV. In addition to
overload and external stress, internal
stress factors, such as poor nutrition,
alcohol use and various illnesses can
reduce HRV. Genetic factors explain
about 30 per cent of the overall HRV
level, but a higher HRV is generally
considered to be an indicator of a
healthy heart, and a higher HRV has
also been found to be associated
with reduced morbidity and

mortality, psychological well-being
and quality of life (5). A person can
increase their individual HRV level
by improving their overall health and
fitness.

Beyond HRV; into lifestyle
insights
The Firstbeat analysis method
recognises different bodily states
from the measured heart rate
variability data by converting
the heartbeats, via a sequence
of calculations, into reports that
illustrate what daily events cause
stress or promote recovery, how
good the quality of sleep is and
whether the days include exercise
that provides positive health and
fitness effects. The calculation
process uses HRV data to estimate,
for example, oxygen uptake,
respiration and energy expenditure,
and to determine a reliable individual

Figure 1 – The balance between doing and resting is good in this example and the body is able to handle the day’s demands. It’s natural to
have stress reactions (red colour in the graph) during the day, but during sleep the report shows almost all good recovery (green). There are
also some recovery moments during the day: while having a flow experience at work (writing) or reading before bedtime. The physical activity
segment (blue) in the morning is concrete evidence that walking to work is a good way to fit in some light exercise in a busy day.
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baseline and physiological range
for each person, before producing
results and conclusions.
To solidify the connection
between the HRV data and the
person’s behaviours, a journal
of key events is kept during the
measurement, and these events
are shown on the report. A stress
state signifies dominance of the
sympathetic nervous system and
includes positive and negative
stress reactions, whereas recovery
means parasympathetic dominance.
The aim is not to eliminate stress
because it’s a natural part of life
and helps us to perform. Instead,
the focus is to strive for a balance
between the different demands
and make sure that the stressors
(such as high work load, family
and overall life demands, intensive
exercise, heavy training load,
travel and general busyness) are
counterbalanced by sufficient
recovery and sleep.
Designed as a tool for
professionals, the method allows the
personal trainer or wellness specialist
to ‘see beneath the surface’ and
provide evidence-based coaching to
help the clients take charge of their
own well-being and make lasting
lifestyle and behavioural changes.
FSN JULY/AUGUST 2016
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Professional interpretation and
discussion between the coach and
client typically focuses on topics
such as stress management, sleep
and recovery strategies, balanced
nutrition, sensible drinking habits, a
balanced training programme, better
fitness and better resilience overall.
A common discovery that people
make is how much alcohol worsens
the sleep quality, particularly when
combined with other stressors, such
as a heavy work load or intense
exercise. A clear dose-response
relationship has been found,
with the negative effects on sleep
building up after just one to two
units. Fitness enthusiasts are often
surprised to find out how much a
high-intensity workout, especially
if done in the evening, affects the
following night’s sleep. It’s not a
message to stop exercising, but to
be aware of how much hard exercise
loads the body and to pay better
attention to sufficient sleep and a
balanced programme that includes
easy recovery workouts. To bring the
method into a very practical level,
Figure 1 (on previous page) and 2
(above) show a couple of real-life
examples of personal insights gained
from the report.

Case – Senior Manager
This case looks at a senior manager
working in a high-profile banking
job in London. The lifestyle
measurements were conducted by
Optima-Life as part of their ‘Perform
@ Your Peak Programme’, and
Simon Shepard, CEO of OptimaLife, has provided the insights for
this case. The first assessment
establishes a baseline and looks at
‘Energy and Performance’ and the
second assessment is a follow-up.
The workshops and coaching, that
form part of the programme, look at
a number of factors that influence
personal resilience. Diet, exercise and
sleep are the obvious ones, but also
relationships, value alignment, focus
and positive mindset; all of these are
factors that can lead to changes in
one’s ability to recover, perform and
cope with the load of life.
n Measurement 1 – As seen in
graph 1, above, very little recovery
was seen in the manager’s results
over the 3-day measurement,
and there were a lot of stress
reactions during sleep time. This
left her resources depleted. The
22
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Figure 2 – This example shows what easily happens when we try to do too much. A long high-intensity workout, followed by a couple
of hours of manual work and a long drive in the evening: no recovery moments during the day and the body stays activated (red) for a
large portion of the night, with recovery reactions only appearing in the early morning hours. There is nothing wrong with the exercise
or garden work per se, but when the intensity is high, their effects accumulate and the body pays the price. Most of us have days
like that sometimes, but they should be balanced with easier days. After a tough work week, a day-off sometimes needs to be more
focused on recovery than on ‘doing’ it all. This is common sense, but is easily forgotten in the hustle and bustle of life. A graphic like this
can be an eye-opener, especially for high-driving ‘performers’ and is often a timely reminder to slow down and smell the coffee.

Case Study – Graph 1

Case Study – Graph 2

client acknowledged having a very
busy life, often neglecting to take
care of herself or to allow time for
sufficient rest or recuperative activity.
Lunch was often taken on the run,
hydration was ignored and there
was little formality seen in trying to
‘switch off’ from work at the end
of the day. The data was used to
show her how her behaviours were
affecting her physiology and this
proved to be a motivational catalyst
in creating a shift in mindset. The
process helped give her permission
to look after herself, take positive
actions in critical areas and
ultimately to re-energise her life.
n Measurement 2 – The amount
and quality of recovery during
sleep had improved significantly
and the consumed resources
were now being replenished (the
graph is climbing) during sleep.
The client had started to find more
time for recuperative exercise, was
taking a greater interest in what
and when she was eating and how
she was hydrating. She felt more
energised, more productive and
more purposeful both at work and at
home; see graph 2, above.

In a nutshell
Heart rate variability provides us with
a non-invasive window to autonomic
nervous system activity, health and
fitness. The method described here
is based on forming a physiological
model of an individual by utilising
information provided by real-life
heartbeat data. This data can be
used to draw conclusions about
stress, recovery and exercise,
and about how the body is coping
overall. In a wider professional
context, this provides a powerful
preventative tool for lifestyle and
wellness coaching, to help people
make meaningful lifestyle and
behavioural changes. FSN
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ask the

experts
In this section of the magazine, each month we ask an
expert a few questions that are pertinent to nutrition and
exercise practitioners. We talk to Professor Luca Tiano, from
the Polytechnic University of Marche in Italy, a specialist in
antioxidant research and a ubiquinol expert.

Q

Hi Professor Tiano,
thanks for talking to
us. You’ve been researching
oxidative stress for almost
two decades – what in
your mind has been the
largest shift in academic
understanding of oxidative
stress during that time?
LT: It’s now common knowledge
among researchers that ageing
and chronic diseases are
associated with oxidative stress,
and that free radicals can
accelerate the ageing process
in our organs as well as in the
body as a whole. We also now
know that free radicals are
not always harmful: they only
damage cells when they are
produced in excessive amounts,
and if they are not neutralised
by antioxidants. Physiological
levels of reactive oxygen species
(ROS) also play an important
role as they trigger adaptation,
including antioxidant defences.
We are now investigating whether
athletes – with their increased
predisposition for oxidative stress
caused by heavy training – have
a higher than average risk of
such stress and how they can
achieve an optimum balance
with antioxidant supplementation.
Mild oxidation is a necessary
stimulus for promoting training,
and it results in muscular growth
and endurance. However, overtraining can lead to oxidative
stress with a consequent loss of
performance, as well as tissue
damage.

Q

In sport, large quantities
of antioxidants were
initially recommended
around heavy training and
then there was a shift
towards no supplementation

about five to ten years ago.
What’s your view of the
current research?
LT: It is well known that a
sedentary lifestyle leads to an
increased risk of cardiovascular
and other diseases. But
over-training might also be
harmful to the body: intense
physical activity raises oxygen
consumption and therefore free
radical formation. So athletes
are in the difficult position
of having to find an optimal
balance between performanceenhancing exercise and
counteracting oxidative stress.
In my opinion, supplementation
with antioxidants, and in
particular ubiquinol, is crucial
for sports people. The body’s
own antioxidant defence system,
which is largely based on
ubiquinol, involves a delicate
equilibrium. Ubiquinol protects
cell membranes from free radical
damage. This protection is
especially important within the
inner mitochondrial membrane
because free radicals can occur
here in high numbers during
energy production; for example,
during intensive sports training.
Research among highly trained
athletes from a rugby team (1)
shows that daily supplementation
of 200mg ubiquinol for one
month lowers intracellular levels
of free radicals during both the
exercise and recovery phases. We
also know that even one single
bout of intense physical exercise
of about 40 minutes diminishes
the amount of ubiquinol in the
blood plasma of sports people
significantly.

Q

Is there any research
supporting physical
performance with the use of

ubiquinol?
LT: Yes there is. Besides
being the only endogenously
synthesised lipid-soluble
antioxidant, ubiquinol also
plays an essential role in energy
production. There are remarkable
results from a randomised,
double-blind, placebo-controlled
trial carried out at an Olympic
Camp in Germany (2). During
the trial, 100 young athletes
received either 300mg ubiquinol
or a placebo daily for six weeks.
All of the athletes had to perform
a maximum power output test,
and their performance was
measured on a cycling ergometer
before supplementation and
after six weeks. The subjects
all trained individually in
preparation for the 2012 London
Olympic Games. Both groups
significantly enhanced their
physical performance over the
treatment period: in the placebo
group, performance increased
by 0.30W/kg bodyweight (+
8.5 per cent), while in the
ubiquinol group, performance
levels increased by 0.38W/kg
bodyweight (+11.0 per cent).
More interestingly, the absolute
difference in the enhancement
of physical performance
between the ubiquinol and the
placebo group of +0.08 W/
kg bodyweight was statistically
significant, supporting the theory
that ubiquinol supplementation
considerably enhances peak
power production in comparison
to placebo. Another doubleblind study (3) has shown
that ubiquinol also improves
haematocrit and haemoglobin
levels during strenuous exercise.
This improvement may enhance
the oxidative phosphorylation
process and therefore have an

ergogenic effect. Let’s take a
current example from the world of
professional sport: For more than
a year now, Germany’s national
weightlifting team has been
using ubiquinol, with promising
results. Performance and general
wellbeing among the athletes
has significantly improved. It
will be interesting to watch their
achievements at this year’s
Olympic Games and to compare
these with the performance of
the Japanese team, who are also
supplementing with ubiquinol.

Q

Because ubiquinol, Vit
E and Vit C operate in a
chain antioxidant system,
do we need to supplement
vitamin E and C alongside
ubiquinol?
LT: People who have a healthy,
balanced diet shouldn’t
need to take vitamin C and
E supplements. In fact, in
certain circumstances, overconsumption may even have an
adverse effect. Experimental data
show that an excess of vitamin E
in ubiquinol deprived lipids could
result in the vitamin E having a
pro-oxidant effect. On the other
hand, ubiquinol has been tested
and found to be absolutely safe
and with no side effects, even
in high doses (4). Apart from
being able to regenerate vitamin
E to its active form, ubiquinol
can also be combined with other
nutrients; for example, with
omega 3 fatty acids to support
cardiovascular function or
carnitine for advanced energy
production and fat burning. FSN
• References available upon
request.

About the expert Since 1997, PROFESSOR LUCA TIANO has been involved in research into oxidative stress and the use of antioxidants in cellular models and in-vivo, both
under physiological conditions and in pathologies associated with an altered redox status. Since 2002, he has been a researcher in biochemistry at the Polytechnic University of Marche,
Ancona, Italy. He is involved in joint research projects with regional hospitals and metabolic fitness centres, carrying out studies into the bioavailability and biological effects of vitamins
and antioxidants in nutritional supplements and functional foods.
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review SPORTS NUTRITION LIVE

Sports Nutrition Live
impresses a fourth year
of exercise and nutrition
professionals
AFTER THE FOURTH SUCCESSFUL SPORTS
NUTRITION LIVE CONFERENCE, EDITOR IAN CRAIG
RECAPS THE HIGHLIGHTS OF THE DAY.

S

ince SNL started in 2013, each
year has seen some kind of
progression in terms of the number
of presenters, diversity of topics or
delegate and exhibitor interest. But,
this year was the first time we tried pitching
to two completely different audiences in
two completely different rooms. In the main
auditorium, as usual we had functional
practitioners, mostly centred around nutrition.
Additionally, in the lecture room we had a
group of exercise professionals, comprising
of sports scientists, physiologists, personal
trainers and strength and conditioning
specialists. We had a separate syllabus for
both groups, with three of the presenters
talking to all delegates.
Overall, the split in audiences allowed us
to present material more specifically to the
needs of each group and given the strong
feedback, it is something that we’ll look to
continue, hopefully growing the number of
exercise delegates year on year, as functional
practice becomes more widely recognised.
We were thankful to the presence of the
British Association for Applied Nutrition
and Nutritional Therapy (BANT) and British
Association of Sport and Exercise Sciences
(BASES), who provided CPD points to their
members.
The line-up comprised of seven of the
industry’s leading speakers on sports nutrition.
I’ve summarised their main messages:
• Dr Justin Roberts PhD is a Senior
Lecturer and researcher with The Cambridge
Centre for Sport and Exercise Sciences. He
specialises in performance and functional
nutrition with a central aim of exploring
dietary and supplementation strategies to
support performance, recovery and healthrelated adaptations to exercise.
His lecture centred around gut health,
principally in endurance sport. He started
with the intriguing phrase, “races are won
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and lost in the loos.” In a 100 mile running
race that he referred to, apparently 96 per
cent of the participants interviewed had
some sort of problem with their gut during
the race. Intestinal permeability is a common
complaint that is managed via nutritional
therapy, but Justin was able to demonstrate
that exercise intensity was directly related
to it. He also shared some of his own
research that demonstrated a reduction in
plasma polysaccharide levels with probiotic
and antioxidants supplementation, plus a
potential improvement in performance. He
also reported on potentially beneficial gut
effects of colostrum, glutamine, fish oil and
zinc carnosine supplements, plus whole food
nutrition.
• Ben Coomber BSc ISSN is a
performance nutritionist, coach, speaker,
consultant and writer. He runs the Body
Type Nutrition Academy, which is a two
year long nutrition education programme
designed to up-skill coaches, personal
trainers, practitioners and people interested
in advancing their nutrition knowledge.
Ben talked to the exercise practitioners
about the importance of recovery within a

Stats

• 98% rated the course material as
good to excellent.
• 100% rated the schedule good to
excellent.
• 100% rated the venue good to
excellent.
• 99% rated the value for money good
to excellent.

Quotes

“I wanted to thank you for a great event
again.” Greg Levy
“Great idea to split the exercise and
nutrition specialists this year.”

training programme. He started with the
essential aspects of sleep, including sleep
hygiene and sleep supplement options. He
then considered caloric intake and ensuring
sufficient intake of protein, carbs and fats,
plus very interestingly, what we can learn
from vegan principles. From an exercise and
nutrition perspective, he also considered how
to improve the quality of an athlete’s blood and
muscle tissue. Additionally, with the interest
of recovery, he discussed supplementation of
magnesium (including transdermal), zinc and
antioxidants. His overall recovery messages
were fairly straight-forward lifestyle approaches
that many athletes quite conveniently don’t
tend to heed.
• Eifion Weinzweig MSc DipCNE is an
ex-professional cyclist who now owns and
manages professional teams from a nutritional
and performance perspective. He works with
European professional cycling teams, Olympic
athletes and the general public.
Eifion’s presentation was on the testing
protocols and nutritional strategies for a Tour
de France cyclist. Although his talk revolved
around a particular case study, he shared the
periodised nutrition strategies that he uses
within a team setting. He started the winter
season with an analysis of what kind of rider
he is dealing with, followed by the kinds of
testing he would typically like to conduct
assuming the available budget. This included
typical pathology lab tests, plus functional
tests such as gut health, adrenal profiles
and genetics. He progressed through the
year, culminating in the stresses endured by
an athlete during the Grand Tour, plus the
nutritional interventions he uses to maximise
adaptation to these stresses.
• Dr Peter Koeppel has a PhD in
Biochemistry and Immunology. He is the
www.fsnmag.com
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managing director of ProBio Ltd and researches
and lectures on the therapeutic utilisation of
nucleotide supplements.
Dr Koeppel’s presentations were centred
around the physiology of nucleotides, which
are the building blocks for DNA and RNA,
essential for new cell generation. In the diet,
nucleotides are highest in organ meat, which is
one dietary component that we don’t eat much
of now. He suggested that the efficiently of a
person’s immune system is dependent on their
nutrition. His recent research had demonstrated
that the supplementation of nucleotides can
expedite the clearance of the common cold in ill
students, which was linked to higher salivary IgA
antibody levels. Additionally, other research had
shown that better oxygen dynamics and lowered
lactate and cortisol levels were associated
with nucleotide supplementation in exercising
individuals, which are key performance
parameters for athletes. Also, linked to
improved immunity, was an observation of
fewer problematic gastrointestinal symptoms in
supplementing athletes.
• Dr Hannah Moir PhD is a senior lecturer
in health and exercise prescription and Theme
Leader for the Sport, Exercise, Nutrition and
Public Health Research Group at Kingston
University. Her current research is on the
recovery of muscle damage and inflammation
and the association to clinical conditions such
as diabetes, as well as the application to extreme
environments and ultra-endurance events.
Hannah focused her talk on antioxidant
supplementation and the impact they have
on tissue muscle recovery within the context
of high intensity exercise. She reviewed the
skeletal muscle damage and inflammatory
processes, including immune cytokines,
associated with hard exercise. She added in
the oxidative stress caused by exercise (about
0.1 per cent of inhaled oxygen generates a free
radical) and environmental factors. Long term
trials of single antioxidant supplements, such as
vitamin C and E, have mostly shown no effect
in reducing oxidative stress or have been linked
with adverse reactions in the body. Sequentially
going through some vitamin C and DOMS
(delayed onsite muscle soreness) studies, she
demonstrated very mixed results with regards
to the recovery process, in some cases actually
slowing muscle recovery after exercise. She
demonstrated similar confusion with vitamin E
and concluded that unless antioxidant levels
are depleted in the body, we should not seek to
supplement a heavily training athlete with extra
antioxidants.
www.fsnmag.com

FSN TEMP.indd 27

• Dr Graeme Close PhD is a former professional
Rugby League player and is now the programme
leader for the MSc Sport Nutrition at Liverpool
John Moores University. His research is focused
on basic and applied sport nutrition where he has
published ~75 papers and review articles.
In this day and age when carbs have
come under fire, Dr Close asked the question
as to whether carbs are still important to a
rugby player? His first key point was that a
strong adaptation to exercise training is to
increase glycogen storage capacity, showing
the importance of carbs for performance. He
pointed out that to exercise for more than
an hour at a high intensity, carb storage is
important: you can postpone fatigue by about
20 per cent in events that are in excess of 90
minutes by following a high-carb diet. But,
elite athletes have actually been doing fasted
(low-carb) sessions for years, and science is just
catching up. It’s been shown that mitochondrial
biogenesis and fat metabolism are increased in
low-carb states. He concluded that periodised
nutrition was important – training in a lowcarb state on certain occasions could help
manipulate these physiological adaptations,
but that it’s important to increase carbs during
heavy training days and competition.
• Ian Craig MSc DipCNE is an exercise
physiologist, nutritional therapist, NLP
practitioner and an endurance coach. He
specialises in Functional Sports Nutrition (FSN),
a fast-evolving discipline that considers both
health and performance of an athlete from an
integrative health perspective
I opened the day with a 30 minute reflective
session. My six reflections were: 1) practise
self-reflection, plus encourage your clients to
do so, 2) exercise (but only of the right type,
done in the right amount, at the right time) is
good for you, 3) when trying to understand
a subject, read past the headlines (including
scientific) and help your clients to do the same,
4) be a good scientist AND a philosopher, 5)
when it comes to food, think quality before
quantity, and 6) be an educator to yourself
and those around you. I also presented to the
exercise practitioners, outlining the principles of
functional sports nutrition and adding another
base layer to the FSN performance pyramid:
seasonal organic nature-made food. FSN
Book your place at Sports Nutrition Live on the 20 May
2017 for only £55 (inc.VAT) reduced from £84. As the
speakers have not been confirmed our cancellation
policy has been extended, so you can cancel at any point
up to January 2017 and be entitled to a full refund. To
book log on to www.sportsnutritionlive.co.uk/earlybird
or telephone 01279 810080.
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The sleeping giant

WE ALL LOOK FOR NEW METHODS TO IMPROVE ATHLETIC RECOVERY, BUT
SOMETIMES THE BASICS ARE STARING US IN THE FACE. CRAIG LEWIS
EXPLAINS THE EXTRAORDINARY IMPORTANCE OF SLEEP FOR ATHLETES.

W

ithin the world of
sport, the importance
of sleep as a key
tool to aid recovery
and regeneration
is starting to gain traction within
mainstream sports science.
Previously, sports science
practitioners, from a regeneration
point of view, in the search to gain
the merest of advantages, had
tended to look at ‘sexier’ options in
order to assist the athlete towards
the slightest edge. Ice and contrast
baths, compression socks, cryochambers, cryo-saunas, and a host
of other technological advances,
have undoubtedly been shown
to improve the level of athlete
recovery through either anecdotal or
research based evidence. However,
without question, the importance of
sleep should never be compromised,
nor overlooked, in the ultimate
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search to assist in the body’s ability
to recover.

The in’s and out’s of sleep
Basic sleep patterns are determined
by the body’s circadian rhythms,
which are physical, mental and
behavioural changes that follow
roughly a 24-hour cycle, responding
primarily to light and darkness in
a person’s environment. Within
that cycle, the onset of sleep is
largely determined by the hormonal
secretion of melatonin, the primary
function of which is to regulate the
body’s circadian rhythms. In general,
the body begins to secrete the
hormone at the onset of darkness
and reduces the levels of secretion
at the onset of light. Melatonin
generally impacts on the body by
reducing core body temperature,
synchronising circadian rhythms and
increasing drowsiness.

In general, most adults require
approximately seven to nine hours
of sleep per day, while teenagers
and infants require additional sleep
in order to function optimally during
the course of their waking hours.
Effectively, the younger the person,
the more time they require from a
sleeping perspective.
Nick Littlehales (1) is a
contemporary expert on the effect
of sleep deprivation on athletic
performance and the management
of sleep to enhance athletic
recovery. He has stated that rather
than thinking in terms of large
blocks of time at night, one should
rather think of sleep patterns
in respect of 90 minute cycles;
within a week, an athlete should
ideally accumulate a minimum of
35 cycles. Should the athlete not
achieve 7.5-8 hours of sleep per
night (or around five cycles), they
www.fsnmag.com
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“Correct sleep patterns
should be at the forefront
of the regeneration
arsenal of any athlete,
coach or sports scientist.”
would be able to top that up during
the day.

The sleep effect – impact
of sleep on the body
Sleep has enormous implications
on the ability of the body to function
optimally and, in accordance with
Van Schie (2), the deep sleep cycle
is important for the production of
Human Growth Hormone (HGH),
which is vital for muscle and tissue
recovery, injury prevention and
inflammation reduction, while the
Rapid Eye Movement (REM) cycle is
important for memory consolidation.
A reduction in sleep, whether over
the short term or for an extended
period of time, has been shown to
have multiple negative effects on
the body as it pertains to athletic
performance. Sleep deprivation
over an extended period of time
has been shown to negatively effect
www.fsnmag.com
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the following mental and physical
functions:
• Learning, memory and cognitive
function
• Pain perception
• Immunity from disease
• Inflammation
• Carbohydrate metabolism and
protein synthesis
• Appetite and food intake or
choices
Hanson (3), in her article
pertaining to sleep deprivation and
the effects on athletic performance,
found that sleeping less than six
hours per day for a period of four
days, had the following effects on
performance:
• Impaired cognitive function and
mood
• Disturbed glucose metabolism
• Negative consequences for
appetite regulation
• Impacted negatively on immune
function
Milewski et al (4), in looking
specifically at the effect of sleep
deprivation on injury management,
came to the alarming conclusion
that athletes who slept less than
eight hours per night (approximately
around six hours per night) over a
period of two years, were 1.7 times
more likely to have had an injury in
that period than an athlete who had
slept for eight to nine hours per night.

Sleep deprivation and
athletic performance
In respect to physical performance,
Le Meur and Hausswirth (5)
showed that even moderate sleep
deprivation has a deleterious effect
on performance; this included both
explosive strength and dynamic
(isokinetic) strength. Littlehales
(6) showed a link between sleep
deprivation and a significant
reduction in isokinetic performance,
as well as a significant reduction
in vertical jump performance (a
measure of lower limb explosive
strength). He also showed that
sleep deprivation led to the inability
to maintain sprint time, a reduced
peak voluntary force, reduced
voluntary activation, increased
perceptual strain and reduced
maximal strength. According to Le
Meur et al (4), a number of theories
have been advanced as to the
reason for this drop in performance

(in conjunction with an increase in
sleep deprivation). These included:
alteration of the cardiorespiratory
system, reduced endurance of the
respiratory muscles, later sweating,
increased metabolic acidosis and,
a reduced efficacy of enzymes
involved in aerobic metabolism.

Sleep deprivation and
the physiological effect
on the body
Despite the obvious effect of sleep
deprivation on athletic performance,
sleep deprivation also plays a large
role in the body’s ability to recover
post-exercise.
In this regard, Skein et al (7)
assessed the effect of intermittent
sprint performance on muscle
glycogen stores after 30 hours of
sleep deprivation. Their findings
concluded that the combination
of sleep deprivation and reduced
muscle glycogen stores, as a result
of consecutive days of activity,
reduced overall performance
during intermittent sprint exercise
for athletes. This study thereby
showed the importance of a correct
nutritional strategy, in combination
with good sleep practice, to
ensure better recovery for athletes
involved in activities which are on
consecutive days. Obviously, for a
professional athlete who is likely to
train on multiple consecutive days,
the impact on overall performance
would be greatly affected through an
incorrect combination of poor sleep
hygiene and inadequate nutrition.
From a muscle recovery
perspective, Dattilo et al (8)
demonstrated the importance of
sleep in response to changes in the
hormonal system, which in turn
directly influenced a loss of muscle
mass. This occurs through a shift in
the production of cortisol (increase)
and a reduction in testosterone and
Insulin-like Growth Factor 1. The
authors hypothesised that sleep
deprivation decreased the activity
of protein synthesis pathways while
simultaneously increasing the
activity of degradation pathways.
The direct consequence of this
would be a loss of muscle mass
and hindered muscle recovery after
damage from exercise. Resultantly,
an athlete with an increased sleep
debt would likely find it challenging
FSN JULY/AUGUST 2016
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to put on muscle mass. More
importantly, for an athlete to recover
correctly and to adapt sufficiently
to a daily training load, sleep
deprivation would negatively impact
the ability to recover from training
specifically designed to induce
muscle damage on a micro level. In
this regard, if the athlete returning to
play from injury were suffering from
periods of sleep deprivation, they
would also be greatly impacted with
regards to their ability to recover.
From a sleep deprivation and
immune response perspective,
Besedovsky et al (9) found that sleep
and the circadian system exerted
a strong regulatory influence on
immune function. Besedovsky et al
also noted that current research has
shown strong evidence that sleep
does indeed positively enhance
immune defence. Simultaneously,
these researchers found that
prolonged sleep deprivation, and
the accompanying stress response,
invoked a persistent unspecific
production of pro-inflammatory
cytokines, which ultimately induce
low grade inflammation, as well
as immunodeficiency, which will
obviously impact on the body’s ability
to maintain good health. Obviously
for an athlete, the increased
exposure to consistent sleep
deprivation would lead to a lowering
of the immune system, which would
in turn affect the body’s response
to fighting disease. Consequently,
during periods of increased stress
when the athlete heightens the level
of training volume and intensity, this
could, in combination with periods
of reduced sleep (due to possible
psychological stress, increased daily
sessions etc.), further elevate the risk
of a poor immune response. This
could ultimately result in a vicious
cycle of continual bouts of immune
deficiency in conjunction with
sudden increases in training volume
and intensity (due to lost training
time), which could increase the
potential for injury and illness.

Introducing correct sleep
hygiene into the training
programme – practical
applications
From all of the above information,
we should be able to deduce the
absolute necessity of introducing a
corrective sleep hygiene programme
to an athlete. Given the fact that even
30
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moderately reduced sleeping hours
and disturbed sleep patterns can
negatively impact on both the body’s
ability to perform and to adequately
recover, I believe it essential to
educate athletes on the importance
of introducing (if not already existing)
and consistently maintaining a
programme of good sleep habits.
In this regard, Halson (3) gave
some very practical, but simple,
advice to assist athletes in improving
the quality of their sleep:
• The bedroom should be cool, dark
and quiet
• Eye masks and ear plugs can be
useful, especially during travel
• Create a good sleep routine by
going to bed at the same time and
waking up at the same time
• Avoid watching television in bed,
using the computer, phones or
tablets in bed (approximately
2 hours before bed) and avoid
watching the clock
• Avoid caffeine approximately four
to five hours prior to sleep (this
may vary between individuals)
• Do not consume too much fluid
because it may result in waking up
to use the bathroom
• Napping can be useful; however,
naps should be generally kept to
less than one hour and well away
from bedtime because it may
interfere with sleep
So, from a practical perspective in
an athlete’s daily routine, if they are
training once a day in the morning
(as is often the case for team based
sports), their routine may look
something like the table above.
Of course, this routine would alter
depending on the athlete’s training
and competition schedule, but
always keep in mind the importance
of sleep as a fundamental tool for
performance regeneration.

Nutrition and sleep
From a nutritional perspective, the
key ingredient to improving the onset
of relaxation and sleepiness is an
essential amino acid by the name of
tryptophan. Essentially, tryptophan
is a key ingredient in the body’s
production of both serotonin and,
in turn, melatonin. As an essential
amino acid, the body requires
tryptophan from dietary sources.
Fortunately tryptophan is found in
most protein-based foods, but is
particularly plentiful in fish, eggs,
poultry, red meat, dairy, oats, dates,

• 22:30-06:30 Sleep – always be
regular in time to
sleep and awaken
• 06:30-07:00 Light breakfast
• 07:30
Approximate time
when melatonin
secretion stops
• 09:30-11:30 Training session
• 13:00-13:30 Lunch
• 14:00-15:00 Afternoon nap –
approximately 30
minutes, but no more
than an hour
• 15:30-16:30 Regeneration session
– stretch, massage
or other forms of
recovery
• 18:30-19:00 Dinner
• 20:00-20:30 Stop usage of all
electronic devices,
which may affect
sleep
• 21:00
Approximate onset of
melatonin secretion
• 22:00-22:30 Light reading (nonelectronic device)
or other form of
relaxation
• 22:30
Bedtime

chickpeas, almonds, sesame seeds,
sunflower seeds, pumpkin seeds,
buckwheat, spirulina, bananas,
cherries and peanuts. Often, when
the above-mentioned tryptophanrich based ingredients are combined
with certain carbohydrates, the
person experiences feelings of
drowsiness.
Countering that, the following
foods will generally reduce or disrupt
sleep cycles:
• Foods high in fat
• Caffeine-rich foods and drinks
• Energy drinks
• Sugary drinks
• Spicy foods
• Alcohol

In conclusion
With so much conclusive evidence
to suggest the overriding benefit of
having a ‘good night’s sleep’, it is
essential that in order to improve
both athletic performance during
competition and to adequately recover
from daily activity, correct sleep
patterns should be at the forefront
of the regeneration arsenal of any
athlete, coach or sports scientist.
Of course, in conjunction with
corrective sleep hygiene, nutrition
is a massively important ingredient
in the promotion of sleep, as well as
a co-initiate in the athlete’s ability
to overcome the impact of physical
work on the body and to successfully
navigate multiple days of intense
hours of hard training. FSN
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Focus on: Curcumin

SPONSORED BY

CURCUMIN HAS BEEN USED THERAPEUTICALLY IN INDIA FOR CENTURIES, BUT HERE
IN THE WEST, WE GENERALLY REQUIRE MORE CONVINCING. HOLISTIC OSTEOPATH,
MARCUS WEBB, SHARES THE LATEST STUDIES OF CURCUMIN ABSORPTION WITH US.

C

urcumin is extracted from the
culinary spice turmeric. Current
evidence suggests that its antiinflammatory properties are most
likely associated with inhibition
of the chemokines cyclooxygenase and
lipoxygenase, as well as other key proinflammatory cytokines such as interleukins
and tumour necrosis factor-α (TNF-α). I
have particular interest in back pain and
have always found managing degenerative
intervertebral disc a challenge. Pathological
studies have confirmed that the degenerated
disc, once considered simply desiccated and
worn out, is actually a metabolically active
generator of inflammatory pain.
The process of inflammation is responsible
for forming highly vascularised zones of
granulation tissue with a network of painsensitive nerve fibres. The pathological
changes associated with the generation
of such highly vascularised infiltration of
granulation tissue suggest a repeated cycle
of injury and repair, the typical clinical
presentation of someone with relapsing and
remitting phases of back pain. This is often
the most difficult type of injury to clinically
manage, because in most cases the gap
between remission and relapse tends to get
shorter and shorter as the disc fails. Maybe
it’s time for a re-think…
While conventional anatomical texts
describe how a disc receives nutrition via
diffusion across the cartilage endplate, the
new information we have gained about the
vascularised zones of granulation within the
disc substance does prompt a re-evaluation
of how to manage the situation. As a
natural anti-inflammatory agent, curcumin
poses no threat of GI side effects and other
complications commonly attributed to NonSteroidal Anti-Inflammatory Drugs (NSAIDs),
but it is not the easiest of compounds to work
with. Its poor gastric and intestinal absorption
is a key limiting factor.
Being naturally hydrophobic, curcumin is
rapidly eliminated before enough of it can
be absorbed to exert its anti-inflammatory
actions. To get around this, improved delivery
forms of curcumin have been combined with
hydrophilic carriers and clinically studied.
One such combination is curcumin blended
with turmeric oil, which has been shown to
increase absorption 10-fold compared to
standard 95%-curcumin extracts. Blending
curcumin with turmeric oil has also been
associated with longer blood retention time.
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But, the question remains; how do we get this
agent into the disc itself?
As I have indicated earlier, there is strong
evidence emerging of a highly vascular
capillary network that develops in response
to inflammation. This vascular network
has been shown to penetrate deep within
the disc tissue. I suggest that we could
use this vascular network as a conduit for
anti-inflammatory agents such as curcumin,
especially as we now have a few preparations
available that are known to be rapidly and
effectively absorbed. Interestingly, supporting
the role of curcumin in managing disc pain
is an experiment in which curcumin was
injected directly into the disc. The results
clearly showed that tissue exposure to
curcumin reduced the gene expression
for inflammatory cytokines after six hours
of treatment. This study goes some way to
support the use of curcumin as a potentially
effective anti-inflammatory agent that may
directly influence the inflammatory cascade
and cytokine profile within disc tissue.
Interestingly, soon after I had an article
on curcumin and disc pain published in
the Natural Medicine Journal*, a new water
soluble form of curcumin was released
(CuraMed Effervescent by EuroPharma),
further enhancing the absorption of this
notoriously hard to dissolve compound.
There is accumulating data showing
that curcumin may also help to reduce the
damage of inflammation in the brain. In fact,
a clinical study in Australia is using highabsorption curcumin to examine its potential
for patients with mild to moderate dementia.
Past research has shown that in experimental
models of Alzheimer’s disease, curcumin
was able to reduce harmful beta-amyloid and
shrink the size of accumulated plaques in the
brain by over 30 per cent.
Curcumin has also been shown to help
fight depression. A clinical study published in
the journal Phytotherapy Research focused
on individuals with major depressive disorder
(MDD). This randomised, controlled clinical
trial compared the efficacy and safety of high
absorption curcumin versus the prescription
anti-depressive fluoxetine (alone or in
combination with curcumin) to determine
whether this extract could be a viable
therapeutic treatment for patients with MDD.
While these are some amazing examples
of the health power of curcumin, there are
also some ‘watch outs’. Firstly, curcumin is a
small part of turmeric, found at only about a

two to five per cent concentration. The reason
turmeric in the traditional Indian diet is so
effective is because it is a large part of the
diet from childhood, and is consumed with
natural oils which promote the absorption of
its curcumin content. If you’ve been eating
a standard Western diet for most of your life,
trying to get the health benefits of curcumin
by eating more curry is just not going to work!
For this reason, curcumin is typically
extracted from turmeric in order to be
used as a supplement. But even curcumin
extracts standardised for 95 per cent purity
have a tough time being absorbed (and
retained) at truly therapeutic levels. The
best health outcomes using curcumin come
from curcumin blended with other (usually
fat-soluble) nutrients such as turmeric oils,
which significantly improve its absorption over
standard curcumin extracts. FSN
• Webb M (2015). Curcumin reduces degenerative disc disease
pain. Natural Medicine Journal. 7(6).
• Other references available upon request.
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COACHES INTERVIEW Trevor Payne

T

revor Payne is a triathlon coach
and biomechanist, holding
various qualifications from
recognised associations within
triathlon. He has had the privilege
to have worked with and taught some of
the best in the business, including Olympic
Champions and World Record holders.
By putting his athletes through a thorough
screening process, Trevor specialises in
biomechanical assessments and movement
correction. We asked him a few questions
about his coaching philosophies and
nutritional practices:

Q

Hi Trevor, thanks for
talking to us. How did you
first start looking after
triathletes – were you an athlete
yourself?

TP: Yes, I am a former pro athlete. I began
as a marathon/ultramarathon runner before
moving into Ironman triathlon. Having led
the life of an elite athlete, I know first-hand
the demands placed upon an athlete,
especially in an individual sport where the
demands are different to team sports.

Q

With a focus on the
biomechanics of movement,
what has this brought to your
successes as a coach?

TP: Ironman racing puts a vast amount
of stress on the human body. This can be
anything from shoulder ‘issues’ through the
repetitive process of swimming, to rotational
dysfunctions in the thoracic area that can
affect the arm swing in running, impacting
the very nature of your running gait. The list
of dysfunctions that can be seen along the
kinetic chain and how they can negatively
impact an athlete’s performance is endless.
My ability to combine this with my coaching
offers an holistic approach when working
with my athletes.

Q

One of your assessments with
athletes is cognitive skills and
work-life balance. Why is this
important to include in an athlete’s
training programme?

TP: The work-life balance is crucial. Sleep,
nutrition, rest, family life commitments all
have an impact on an athlete’s ability to
train and race successfully. I can relate
to this from my pro days; I can therefore
empathise and offer solutions and practical
advice to ensure my athletes can perform to
the best of their ability.
Cognitive skills are another discipline we
www.fsnmag.com
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work on. The body goes where the brain
tells it too. Having techniques to help an
athlete complete a drill that he or she can
do whilst training, whether it is in the pool
to make their stroke more powerful, running
efficiency, or a more powerful pedal stroke,
helps implant the best optimal movement
pattern their body can do. It is this holistic
approach that ensures athletes achieve
their potential.

Q

Nutrition has been termed
the fourth discipline of
triathlon. How much do you
get involved in athlete’s food choices
and would you mind sharing some of
your philosophies?

TP: My philosophy when it comes to
nutrition is very simple. If what you are
buying has a list of ingredients on the
packaging, DON’T buy it! Try and buy fresh
fruit/veg and meats. I don’t believe in any
particular diet or think that paleo is better
than a vegan diet. Just consume good
wholesome food and keep hydrated. That
said, as a former athlete I am a believer in a
high (good) fat, low carb diet.

Q

Most coaches would agree
that there is one element
that is more important
than training, and that is recovery:
how do you look to maximise
recovery speed in your athletes?

TP: When it comes to recovery, again
I take a holistic approach. The stress
placed upon the body, whether it be
in the pool or the road, or in the gym,
are converted into gains in strength,
speed and efficiency while at REST.
Nutrition plays a huge role in aiding
recovery too. Fruits like cherries and
blueberries (along with others) have
been proven to aid the recovery process.
I believe in food first, but supplements
that have a high concentrate in natural
ingredients can also aid recovery. I tell
all my athletes that one of the best forms
of recovery is to simply find a place in
the home where they can relax. To this
end, sleep is of paramount importance,
so I always advocate no gadgets before
bedtime and to ensure that regular
quality sleep is sought to maximise the
recovery process. FSN
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BodyMe launch organic protein bars
Health food and protein brand
BodyMe are excited to announce
the launch of their exclusive range
of raw, clean, organic and plant
powered protein bars, with each
60g serving containing 16g of
protein and under 250 calories.
Handmade in Great Britain
by BodyMe in their commercial
kitchen, the range of three
bars will be a massive hit with
health conscious gym goers, as
not only have the snacks been
certified organic by the UK Soil
Association, but they are also
vegan friendly and gluten/
dairy/soya/bake free, making
them suitable for a whole host
of exercisers, no matter their
nutritional requirements. These
moreish bars make the perfect
addition to a clean eating diet,
whether you are a keen fitness
fanatic or just looking to add quality
ingredients to your diet.
Uniquely, these raw bars harness
plant based protein, utilising a mix

of pea protein, sprouted brown rice
protein and hemp seed protein
to provide your body with a very
complete, natural and down-toearth top up of vital protein. The
raw processing and bake free
production methods are also good
news, ensuring the bars maintain
their nutritional profile. BodyMe
even slowly stone grind the nuts to
keep the temperature down and for
better nutrient break down.
With three flavours, including
cacao orange, cacao mint and chia
vanilla, you’ll find a whole host of
quality organic ingredients, such
as plant proteins, creamy cashews,
dates, luxurious oils and many
added superfoods including cacao,
cacao nibs, chia seeds and coconut
oil. They create a deliciously sweet
treat that would be great, either
post-workout to help bolster your
muscle recovery, or as a proteinrich snack during the day to help
fend off hunger pangs.
• www.bodyme.co.uk.

For Goodness
Shakes Protein Water
is a new range of
deliciously-flavoured
soft drinks, which
provide 20g of
protein, but with no
sugars or fats.
Registered
Nutritionist and
sports nutrition
specialist Claire
Baseley says: “Many fitness fans, of every ability, want
to be strong but lean and for them this is a fantastic
addition to their diet. With zero sugars and 20g
protein, the nutritional profile is extremely positive, the
taste is great and it’s an excellent alternative to sugary
energy drinks.”
For Goodness Shakes Protein Water comes in both
Blackcurrant and Orange & Mango flavours and is
available exclusively in Sainsbury’s.
Former international swimmer, owner of Sculpt
Fitness, and one of the country’s leading personal
trainers, David Jones, believes protein water could
benefit a wide range of clients: “Runners, cyclists,
dancers, gymnasts, triathletes, ironmen and lots
of team sports players want to be as powerful as
possible, but not bulky; they’re looking for a muscular
but lean physique. Adding extra protein around
training will help and, because it comes in a light
format like water, is even easier to get on board.”
For Goodness Shakes Protein Water has 20g of
protein and 4,050mg BCAA, which will help with
growth and maintenance of lean, functional muscles
when used as part of a balanced diet and training
plan.

The anti-inflammatory effects of coconut oil
Coconut oil sales have soared in recent years, fuelled by the
discovery that the fats found in the flesh of the ‘nut’ are broken down
by the body more readily than some other types of fats. Additionally, a
recent study has now demonstrated that consumption of the oil may
have benefits that go well beyond helping us to slim down…
The new research* looked at the effect of feeding virgin coconut oil
to mice who had inflamed paws. The researchers found that in those
animals fed coconut oil, the inflammatory swelling was reduced with
a similar efficacy to that of orally administered NSAIDs.
Whilst these are just initial observations, the results will
undoubtedly be of interest to the millions of people in the UK who
currently take NSAIDs for conditions ranging from acute sports
injuries to longer term arthritic conditions, especially given the
growing concerns surrounding the potential side effects of some of
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these drugs.
With fans ranging from skeleton
bobsleigher Amy Williams and
international rugby player James Haskell,
to Tinie Tempah and Alesha Dixon,
Coconoil is one of the highest quality
virgin coconut oils available. Not only is
the oil organic, but it is picked, pressed
and packed at source. In a ‘nutshell’, this
means the coconut flesh effectively has the oil squeezed out of it in
the tropical conditions in which it is grown, rather than, like many
other coconut oils, being prepared using intense heat in the UK,
which can be detrimental to some of its health benefits.
• www.coconoil.co.uk

*Nair et al (2016). Hum Exp Toxicol. 35(2):205-212.
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30 years of Powerbar
In 1983, a Canadian marathon
runner surrendered the lead in a
marathon because he suddenly
hit the wall 10 kilometres from
the finish line. As a result, he hit
the kitchen to develop a recipe
for an energy bar that could
be eaten during training or a
competition, that gives athletes
precisely the right energy supply
for sustained periods of exertion.
Three years and hundreds of
attempts later, using both simple
and complex carbohydrates,
minerals and proteins, the
moment had come: in 1986
he brought the first PowerBar
Energize bar onto the market –
and modern sports nutrition was
born. The energy bar quickly
became a secret weapon of
endurance athletes for refuelling
during long, high-intensity
performance and it made its
professional debut a year later at
the Tour de France.
PowerBar quickly became a
huge success. In cooperation

with athletes and nutritionists,
the product range was
constantly expanded: product
formats were added such as
gels and protein powders,
matched to respective use
before, during or after training or
competition.
PowerBar now makes its
products mainly in Germany
and in neighbouring European
countries. A team of qualified
nutritionists and food technicians
is permanently working to
optimise the different products
in line with the latest scientific
knowledge of sports nutrition
and to adapt them to the
specific needs of athletes.
In 2013, PowerBar founded
its NutritionLab, aimed at
gathering and evaluating input
from around 800 athletes from
Germany, Austria, Switzerland
and the UK. PowerBar is also
expanding its collaboration with
nutritionists from the Universities
of Cambridge and Maastricht.

Energize Muffin
Who says that sports nutrition
can’t taste good or offer a wide
variety of choice? PowerBar is
now combining the practical
with the attractive: sports
nutrition that you can do
yourself, with plenty of scope
for your own creations. The
new Energize Muffins, with the
special C2MAX carbohydrate
mixture, deliver over 20g of
carbs per muffin and can be
used to top up energy levels in
the days prior to competition,
right before an intensive
training session, and they are
even digestible during a long
extended phase of action.
1. Mix a 133 g pouch of
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Energize Muffin mix with 80
ml water, which provides
approximately 4-6 muffins. You
can also mix using a protein
shaker.
2. Optional variations: add
ingredients of your choice,
such as dried fruit, ground nuts
or chia seeds.
3. Fill muffin cups approx two
thirds for baking in the oven. For
microwave cooking, only half-fill
the cup with mixture.
4. Bake muffins on middle
shelf of a preheated standard
oven at 180°C for 15-20
minutes or cook muffins in a
microwave at 800 watts for
about 30-45 sec.

PAS Night Time
Recharge
PAS is proud to release a new
comprehensive sleep and recovery formula,
available now. It is designed to aid sleep
before and after games and competition.
Night Time Recharge contains the
innovative ingredients: 6g BCAA with 3g leucine to support muscle
repair while you sleep; 3g l-tryptophan; 2g Cherry Active power;
2g taurine and glycine to aid sleep; 200mg magnesium for muscle
relaxation.

HTC Health expands their range
HTC Health, a leading
distributor of bulk health food
supplements, has released
a new line of sports nutrition
products to add to their existing
range of market leading
supplements.
HTC strives for continual
innovation and the new range
of exciting sports nutrition
products do not disappoint,
giving customers the chance to
set themselves apart from the
rest of the industry.
The new range includes a Pre
Workout powder, BCAA powder,
All in One powder, Whey Protein
powder, Supergreens powder
and Ripped Capsules. Each
product contains a formula
which is advanced, unique
and uses some of the most
talked about ingredients in
the sports industry, including
green coffee and green tea
extract. This new and exciting
range of sports supplements is
designed to assist gym-goers
and individuals interested in
improving their fitness to reach
their body goals.
HTC’s Ripped Capsules are
made with a unique mixture
of ingredients that causes the
core body temperature to rise
and stimulate the metabolism,
including caffeine, guarana,
green coffee and green tea
extract. These capsules come
in an unlabelled 750m black
cylindrical jar ready for branding.
The new BCAA Powder is
a formulation of instantised
branched chain aminos 2:1:1.
It’s fermented and non-animal

based, and is designed to
help with muscle growth and
recovery. Available in two
delicious flavours, Raspberry
Jelly and Orange Burst.
HTC’s newly developed
Carbohydrate and Electrolyte
formula is a game changer for
endurance athletes and mass
gainers and is ideal for pre, intra
and post-workout consumption.
Using coconut water powder
and cyclic dextrin, this powder
not only has phenomenal
performance feedback, but has
a delicious Mango and Passion
fruit flavour.
Another new product that
has already received positive
feedback is the blend of
Supergreens, flavoured with
natural chocolate and coconut
flavour. Whilst most greens taste
like they have come out of the
bottom of a lawnmower, HTC’s
bespoke blend promises to
satisfy your taste buds, whilst
being hugely alkalising and
great for digestive health.
HTC also now stocks a
market leading Whey Protein
with a flavour and texture that’s
second to none; using an 83
per cent concentrate, with no
amino spiking and no traces of
soya. The product is available in
either a decadent Chocolate or
Peanut Butter Fudge Flavour.
Finally; HTC’s new Pre
Workout continues to blow
away the competition with
taste, performance and stability
– all receiving truly amazing
feedback. It is available in Berry
Blast and Lemon flavours.
www.fsnmag.com
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feature STRENGTH AND CONDITIONING

General physical preparation
THIS IS THE FOURTH OF A SIX-PART STRENGTH AND CONDITIONING SERIES, IN WHICH
CONNOR BROWNE, LEAD STRENGTH AND CONDITIONING COACH AT ESSEX COUNTY
CRICKET, EXAMINES THE IMPORTANCE OF GENERAL PHYSICAL PREPARATION IN SPORT

H

ouses are built on solid
foundations and although we
can only see what is built above
ground, the foundations below
ground are significantly more
important. We can all agree that this is pretty
important as no one wants a house to fall
down. Now, try and find an athlete who takes
being injured well: that would be nigh on
impossible to do and if you did, then they
shouldn’t an athlete.
This article will lay out the fundamental
aspects of General Physical Preparation
(GPP). Simply put, GPP is the part of the
physical preparation pathway wherein the
foundations of athletic physical competency
are focused on the most. Athletes can
get bigger, stronger and faster without
committing to a GPP phase, but from
experience, these athletes do not display
the robustness and longevity of athletes
who have committed to a significant GPP
phase. A GPP phase prepares the tendons,
muscles, endocrine and nervous systems for
the higher intensity work further along the
development pathway.
A GPP phase is traditionally carried
out during the initial years of an athlete’s
physical preparation. Let’s say the average
athlete in the UK enters an environment of
physical preparation around their early to
mid-teens. They would then be expected to
commit to a few years of GPP. Now consider
a non full-time athlete who takes their sport
very seriously: the said athlete is 26 years
old and plays semi-professional hockey
alongside their job. Once they have had a
few weeks off at the end of the season, they
would be expected to complete between four
and six weeks of GPP, dependant on the
duration of their pre-season.
The GPP phase for the experienced athlete
is the perfect opportunity to work on any
weaknesses, whilst seeking to build a base
of general fitness and movement quality.
Strength coach Dan John simplifies human
movement into pushing, pulling, hinging,
squatting and heavy carries (1). Achieving
proficiency in these movements will enable a

greater carryover into other components of
your sporting fitness.
Another important aspect of the GPP
phase is how unspecific it can and should be
in relation to your sporting movements. As
already mentioned, the GPP phase focuses
on general fitness. An example of this would
be a prop in rugby: they cannot achieve their
explosive potential if their squatting pattern
has flaws. Committing time to developing a
solid set of fundamental movements is very
much more important than the sport-specific
movements.
Post-injury and during de-load weeks
are other prime opportunity to focus on
GPP. The post injury phase is important
because the injury is very likely to have
caused some flaws in fundamental
movements through compensations. During
de-load weeks we want the body to have
a chance to fully rest from the repetitive
nature of progressive overload. It is a great
opportunity to promote active recovery
through movement work and some low level
steady state fitness work.
The length of the GPP phase can be
different for each scenario. The post-injury
phases can be up to six to eight weeks
depending on the severity of the injury,
whereas de-load phases would only last up
to two weeks. A standard post-season rest
period GPP phase would be on average four
weeks. Each scenario can be two to four
sessions a week.
The overall intensity of the GPP phase

should be kept low because you are
looking to stimulate recovery alongside
other already mentioned variables. With
the lower intensity, we look to work through
more volume, which fits in with the aim
of achieving proficiency at the human
movements. It is still possible to attain a
higher level of conditioning by lowering the
rest periods progressively.
GPP work, in recent times, has been
focused around sled and prowler work, or
circuits. They all promote fairly continuous
movement, which leads to the overall
increased volume. Circuits also give us
the prime opportunity to think outside the
box and train all of the movement patterns
in one workout. These modalities are also
great as they induce minimal eccentric
stress upon the system, which causes less
muscle damage.
A previous article in this series focused
on mobility and tissue quality through foam
rolling. The GPP phase is the best time in
the athlete’s schedule to over-emphasise
tissue quality and mobility. You can also
keep your heart rate up in line with what
would be expected from a GPP workout
by working on a series of dynamic mobility
exercises that demand slightly more
muscular work than a standard fairly static
mobility drill. FSN

GPP example session
Glute Bridge Raises

– 3 x 15

Suitcase Carry

– 3 x 20m each side

Bodyweight Squat

– 3 x 20

TRX Row

– 3 x 15

Plank

– 3 x 45s

Press-ups

– 3 x 12

Bodyweight Step-ups – 3 x 8 each side
Sled walking with 10-15kg on sled for
up to 800m. This can be done all in one
go, or in two stages, or even in four reps of
200m. Rest should allow you to get your
breath back, but not allow full recovery.
• View www.tenaxperformance.com/blog/gpp/ for images
and for more examples of GPP training.
• References available on request.

About the expert CONNOR BROWNE has a degree in Strength and Conditioning Science from St Mary’s University. He interned with London Irish Rugby, alongside the England
women’s rugby team, which culminated in an U20’s Nations Cup win in the USA. Following his Strength and Conditioning Coach role with London Wasps professional side, Connor moved to
Essex Cricket and is now in his third year as the Lead Strength and Conditioning Coach for the County. He also runs Tenax Performance www.tenaxperformance.com.
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