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FATIGUE

H

ow we fatigue as athletes has been a fascination of sports
scientists for the past 30 years, but we seem to be getting further
away from the reason for it. Likewise, our understanding of
overtraining also seems to be becoming more divergent. The
reason that we’re not pinning down specific rules of cause and
effect is because the human body is extremely diverse and complex in function, plus its
response to stimulus varies widely based on genetic individuality and the environmental
inputs that the athlete finds him or herself exposed to. Our four features this issue explore
these theoretical themes, and delve into a couple of challenging case studies.
Our elite interview is with Category 1 road cyclist Samuel Woodfield, who is leading the
new ActiveEdge race team this year, and who shares some very real nutritional challenges
of being a top sportsman. Our coach is Britain’s first female NFL coach, Phoebe Schecter,
who talks about the emerging popularity of this sport on the British isles.
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[News and research update
➤Leeds Rhinos agree

performance and
recovery partnership
with BetterYou

partnership with Mindful Chef is
an exciting one for the EIS and we
look forward to offering athletes
healthy and tasty recipes from
Mindful Chef in the build-up to
Tokyo 2020.”
Mindful Chef recipe boxes, plus
access to Mindful Chef recipes and
culinary training will be offered to
athletes as part of the nutritional
support the EIS offers to the British
sporting stars of the future.
Co-founder of Mindful Chef,
Myles Hopper comments:
“We’re incredibly proud to be
supporting British athletes on their
journey to Tokyo 2020. It’s a huge
endorsement of the nutritional
value of our service that we have
been picked as an official supplier
to the English Institute of Sport,
and amazing for our customers
to know that they are eating
the same great food as Britain’s
best athletes. The Mindful Chef
community will be rooting for them
all the way!”

Barnsley-based natural healthcare
company BetterYou is powering the
Rugby Super League Champions
with its range of transdermal
magnesium and oral vitamin spray
supplements.
The unique partnership sees the
award-winning health supplements
business provide the players with
the key nutrients and minerals.
Magnesium, plus vitamins D3, K2 and B12, are often missing
from our diet – they are needed to improve performance
and enhance recovery, using the most innovative delivery
methods available on the market.
The deal has given the players access to the cutting-edge
vitamin and mineral testing partnerships that BetterYou
has with the NHS and laboratory Mineral Check. This
offers the team’s performance and conditioning coaches a
detailed analysis of the vitamin and mineral breakdown of
each player, thus allowing BetterYou to create a bespoke
supplementation plan for each player and enable them to
maximise their athletic performance.
Andrew Thomas, founder and managing director of
BetterYou said: “We’re immensely proud to be supporting a
local team who are at the top of their game. It’s fascinating
to see how building our transdermal magnesium and oral
vitamin spray products into their daily routine can impact on
the players athletic performance, recovery and even quality
of sleep.”
“Studies have shown that magnesium absorbed through
the skin works five times faster than tablets. The mineral is
absorbed through the pores and is then taken directly into
the blood vessels and muscles. By building a performance
and recovery routine using our magnesium bath flakes,
body sprays, gels and lotions, the players can easily absorb
high amounts of this vital mineral through the skin, without
experiencing the laxative effect often associated with high
dosage oral supplementation.

• www.mindfulchef.com

• www.betteryou.com

➤MINDFUL CHEF BECOMES THE

OFFICIAL BOX SUPPLIER TO THE
ENGLISH INSTITUTE OF SPORT

Mindful Chef, the UK’s top-rated
healthy recipe box delivery service,
backed by sporting stars including
Victoria Pendleton CBE, Sir Andy
Murray, Tom Daley, and Will
Greenwood MBE, is delighted
to announce its partnership
with the English Institute of
Sport (EIS). Mindful Chef will be
working with the EIS and EIS
nutritionists and practitioners
to educate and support British
athletes, offering nutritionally
balanced meals, recipes and
culinary training. Mindful Chef is
excited to collaborate with the EIS,
ensuring that our next generation
of athletes has access to the right
food and the knowledge required
to effectively fuel their bodies for
success in 2020.
Head of performance nutrition
at the EIS, Mike Naylor comments:
“Athletes eat 8,000 meals per fouryear cycle, so any influence we can
have to ensure they’re eating the
right foods for performance and
wellness is absolutely crucial. This

➤Battle Oats slashes sugar by up to
65 per cent in product reformulation
The popular Battle Oats range of highprotein oat bars has recently been relaunched with an improved recipe that has
significantly reduced the sugar content of
all five flavours by up to 65 per cent. The UK
healthy snack brand will also be extending
its range with the addition of a new cookies
and cream flavour.
The new recipe will see the rapidly
growing ‘free from’ range of oat bars drop
to just 5.6 grams sugar per 70 gram bar, as
well as the fat per bar reducing by up to
30 per cent, giving a 15 per cent drop in
4
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calories to under 300 kcals per bar.
The range now has six oat bar flavours:
white chocolate coconut; cranberry and
blueberry infusion; double chocolate
brownie; dark chocolate chip; cherry
bakewell; and the new cookies and cream
flavour. Battle Oats also developed a new
protein cookie product last year, believed
to be the only protein cookie on the market
which uses plant-based protein and is both
vegan and gluten-free.
Kevin Smith, co-founder of Hull-based
Battle Oats explains: “Over the last four

years, demand for our products has really
taken off as people have become more
aware of the importance of healthy protein
snacks. Having started as a post-exercise
product, we are increasingly seeing active
mainstream consumers turning to our highprotein flapjacks because they are more
nutritious.”
• www.battleoats.com

| WWW.FSNMAG.COM

14/02/2018 12:03

AD.indd 1

05/02/2018 16:52

[News and research update

From the journals...
LEMON VERBENA MAY ATTENUATE
EXERCISE-INDUCED MUSCLE LOSS
AND SPEED UP RECOVERY

➤British swimming

star Michael Jamieson
becomes ambassador for
Laureus
British swimming star Michael Jamieson, who won silver
medals at the London 2012 Olympics and Glasgow
2014 Commonwealth Games, got straight to work in
his new role as a Laureus ambassador, by engaging
with participants from the Laureus-supported Carney’s
Community boxing programme in South West London.
Since his transition from swimming in February 2017,
Jamieson has opened up about his personal battle with
depression and has become an advocate for mental
health and wellbeing in sport. Currently working with a
group of young swimmers, the 29-year-old is aware of
the importance of a duty of care in sport and is
passionate about creating an environment through
which young people feel enabled and empowered to
discuss their mental and emotional health.
Working with over 100 programmes worldwide,
Laureus Sport for Good uses the power of sport to end
violence, discrimination and disadvantage, proving that
sport can change the world. One of Sport for Good’s six
key focus areas is to use the power of sport to enhance
mental wellbeing and encourage healthy behaviour
change among young people around the world.
London-based Carney’s Community helps take
disadvantaged and excluded young people off the street
and away from a life of crime and despair by giving them
skills, discipline and self-respect through the sport of
boxing. As well as sporting activity, Carney’s Community
offers one-to-one mentoring, personal development and
assistance with employment and education.
New Laureus ambassador, Michael Jamieson says: “It
is an honour for me to join Laureus as an ambassador
for the crucial and transformational work they do around
the world. Sport has played, and continues to play, such
an important role in my life, and spending time speaking
to the young people at Carney’s Community today just
reminds me of the positive and life-changing impact
sport can have.
Laureus Academy member, Sir Chris Hoy adds: “I’m
delighted to welcome Michael to the Laureus family.
In the pool, Michael was a dedicated and focused
professional, and I know he is taking those attributes
into his post-swimming career. Michael’s passion for the
positive impact sport can have makes him the perfect
ambassador for the work we do and I’m looking forward
to working with him in the future.”

Introduction: Lemon verbena, commonly
used as tea, is known to have antioxidant and
anti-inflammatory properties. The aim of this study was to investigate
the effect of lemon verbena supplementation on muscle strength and
recovery after exhaustive exercise.
Methods: In a randomised, double-blind and placebo-controlled
trial, 44 healthy and active males and females were given either 400mg
of lemon verbena extract or a placebo once daily for 15 days – 10 days
before an intensive jump protocol as the exercise test, during the day of
the exercise test, and four days after. Measures of muscle strength (MVC),
muscle damage (CK), oxidative stress (GPx), inflammation (IL-6) and
subjective ratings of muscle pain and soreness were assessed before and
after the exercise test. Tolerability of the supplement was also assessed
96 hours after the exercise test.
Results: Lemon verbena supplementation resulted in reduced muscle
damage, as well as faster and fuller recovery. Less exercise-related
loss of muscle strength was found over all time points with lemon
verbena supplementation compared to placebo. Improved antioxidant
activity and less movement-induced pain was also found by trend with
lemon verbena supplementation. No changes in muscle damage and
inflammation markers were found between conditions.
Conclusions: The researchers concluded that 400mg/day of lemon
verbena supplementation is a safe and well tolerated natural sports
ingredient to reduce muscle strength loss and potentially accelerate
recovery after exhaustive exercise.
• Buchwald-Werner S et al (2018). Effects of lemon verbena extract (Recoverben®)
supplementation on muscle strength and recovery after exhaustive exercise: a
randomized, placebo-controlled trial. J Int Soc Sports Nutr. 15:5.

CAFFEINE’S ATHLETIC BENEFITS
ARE MORE PRONOUNCED IN
ATHLETES WITH LOW HABITUAL
CAFFEINE CONSUMPTION
Introduction: Caffeine is a well-known ergogenic aid for enhancing
athletic performance, particularly endurance performance, by improving
cognitive functions, reduced perception of effort and increased fat
oxidation. The aim of this study was to assess the effects of acute caffeine
ingestion through chewing gum on repeated sprint performance (RSP) in
team sport athletes.
Methods: In a randomised, double-blind and placebo-controlled
trial, 18 male team sport athletes undertook 10 x 40m repeated sprints
with and without ingesting caffeinated (200mg) chewing gum. RSP was
assessed by sprint performance decrement.
Results: RSP did not differ between caffeinated and non-caffeinated
conditions. However, low habitual consumers (<40 mg/day) experienced
an attenuation of sprint performance decrement in the caffeinated
condition compared to the non-caffeinated condition. This effect was not
observed in athletes with a moderate/high habitual caffeine consumption
(>130 mg/day), as their performance worsened over the course of the ten
repeated sprints.
Conclusions: The researchers concluded that 200mg of caffeine in
the form of caffeinated chewing gum attenuates the sprint performance
decrement during RSP only in team sport athletes with low habitual
caffeine consumption.
• Evan M et al (2018). Acute ingestion of caffeinated chewing gum improves
repeated sprint performance of team sports athletes with low habitual caffeine
consumption. Int J Sport Nutr Exerc Metab. [Epub Ahead of Print].

• www.laureus.com
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Overtraining
revisited
Overtraining is a well-studied
phenomenon in sports medicine, but it
may also be viewed as adrenal fatigue
in integrative health practices. Ian Craig
pulls together a few physiological models
and considerations to help us understand
this term better.

O

vertraining interests me a
lot, not just because during
own athletic career I often
pushed my own boundaries,
but because if you take away
the word ‘training’, you’re left with over (or
excess), meaning that this phenomenon is
influenced by each and every one of our daily
behaviours. Overtraining starts to merge with
health imbalances such as ‘burnout’, adrenal
fatigue or exhaustion, immune compromise,
and the more complicated myriad of health
complications, such as chronic fatigue,
fibromyalgia and autoimmunity.
In the recent words of my overtrained long
distance trail runner, who I will call Roger: “I
have come down with a cold and am man
down. Lasted one month of 2018 before I got
ill. I am incredibly frustrated with my body and
feel betrayed by my health and body. Despite
a healthier diet, supplements and slightly
more rest, I am still getting sick.” He, like most
of the athletes that I see in my practice, view
their bodies like machines – if I put a, b and

8
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of Overtraining’ in The Nutrition Practitioner
in 2007 (3) and a shorter version in FSN
magazine during it’s first year of publication in
2010 (4). I used the adrenal stress index test,
which analyses salivary DHEA levels and the
circadian rhythm of cortisol, as a benchmark for
overtraining syndrome. This was a novel idea
at the time because nobody else was writing
about it – the sports scientists were talking in
their language and the functional medicine
guys were speaking a different language.
Times have now changed. Sports scientists
are starting to recognise adrenal fatigue as
a real phenomenon. For example, Brooks &
Carter from the Department of Kinesiology at
Texas A & M University describe a direct link
Adrenal fatigue
between stress and the adrenal glands, and
Adrenal fatigue is a notion that I have always
note that the physical stress of overtraining may
been incredibly aware of from my nutritional
cause the hormones produced in these glands
therapy background when working with general to become depleted (2).
population. However, in the early 2000’s, I had
In cases such as my client Roger, adrenal
a sudden thought that it was one and the same fatigue is an extremely good model to
as overtraining syndrome. I actually wrote a
work from. His cortisol levels were severely
long paper entitled ‘Adrenal Stress as a Model disrupted, with a clear reverse circadian rhythm,
c into it, by this calculation, I should get x, y
and z out of it. Books, training programmes,
certain coaches, and especially Apps, can leave
you with a mechanical expectation of a certain
return for your investment.
In the sports science/medicine literature,
overtraining syndrome (OTS) is a topic that
has been discussed and described since the
1980’s, but scientists still struggle to pin down
an exacting description and diagnosis of the
condition, or what I’d prefer to call a ‘health
imbalance’. If you view Table 1, you’ll see that
there are a few terms used in the OTS literature,
especially overreaching (of a functional or nonfunctional variety) and overtraining.

FSN MARCH/APRIL 2018 | WWW.FSNMAG.COM
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“IT TAKES A LONG
TIME TO GET
INTO ADRENAL
DEPLETION, SO IT
UNFORTUNATELY
TAKES A LONG
TIME TO TRULY
GET OUT OF IT;
AND TO STAY OUT
OF IT, YOU NEED
TO DO THINGS
DIFFERENTLY
FROM BEFORE.”

Table 1 – Definitions
• FUNCTIONAL OVERREACHING:
Increased training leading to a
temporary performance decrement (1).

• NON-FUNCTIONAL OVERREACHING:
Intense training leading to a longer
performance decrement, but with full
recovery after rest (1).
• OVERTRAINING: Consistent with
extreme nonfunctional over reaching
and more severe symptamology and
maladapted physiology (1).
• ADRENAL FATIGUE: Adrenal glands
are no longer able to maintain proper
hormone levels and athletic performance
is severely compromised (2).

and his DHEA levels were theoretically that
of a 90-year old. Roger is a talented runner
in his early 30’s – his strength is that he hasn’t
been racing since early in childhood like most
athletes, so in my mind he has (or at least had)
decent physiological reserve.

Life load and OTS
But, something I haven’t yet told you about
Roger is that he is an investment banker
and you know how hard these guys work? If
you do what most athletes do and view his

training as a separate entity from the rest of
his life, he possibly under-trains compared
to some of his rivals. However, many of them
would be doing much less demanding jobs,
perhaps even part time, to make their running
ambitions a priority. So, in this regard, I like
to view the ‘3 P’s of Stress’ model by British
psychoneuroimmunologist Dr Alex Concorde
(5). An individual might not be physically
pushing themselves too much in training,
but within the overall life that they lead,
psychologically and physiologically they are
adding to their total load, meaning eventual
burnout in some manner or other.
I view the adrenal glands like a bank
balance. If, for example, we have a daily
using account, which starts off with £100 in
it, this should get you through most days
quite comfortably. But, if we turn the currency
into adrenal effort (i.e. stress of a physical
or psychological nature), what will happen
if on most days we’re withdrawing £20, but
only depositing £18 (via good food, ‘me’
time and restorative sleep)? It won’t take very
long before we only have £10 left in our bank
account – when our balance is this low, it will
only take one stressful meeting or one hard
training session to push you into the red.
It is at these times of dropping into the red
when practitioners such as myself will receive
emails complaining of being ‘man down’.
My response to Roger’s concerns about his
body was: “It takes a long time to get into an
adrenal depletion, so it unfortunately takes a
long time to truly get out of it, and to stay out
of it you need to do things differently from
before.”

Expanding our
understanding of OTS
Looking back, I was actually quite naive
to think that overtraining syndrome could
be explained simply by the model of
adrenal fatigue. Examining the most recent
overtraining literature, we have descriptions
of: blunted hypothalamus-pituitary-adrenal
(HPA) hormone responses to stress tests
(6,7); multiple proteomic changes (8);
growth hormone and prolactin depletion (9);
thyroid hormone alterations (10); depressed
regulatory function of the autonomic nervous
system (11); altered mitogen-activated protein
kinases (MAPK) expression (12); negative
impacts on immunity, energy metabolism and
gut microbial diversity (13); downregulation of
hepatic activating transcription factors
(14); and even hepatic fat accumulation in
mice (15).
Didn’t somebody say that exercise was
good for us? From the perspective of getting
the general population to move on a daily
basis, the prevailing message should be just
that. But, the message that should be coming
through sports science and medicine literature
more strongly is that we should be putting

the reigns on some of our elite, semi-elite
and highly motivated recreational athletes,
especially the ones who have a demanding
job and a family to look after, like my client
Roger.
In the exercise immunology literature,
Dr David Nieman (16) introduced the
inverted-U concept. Through his own research,
he observed that sedentary population and
heavily training athletes were the individuals
most likely to catch an upper respiratory
tract infection, whereas moderately active
individuals had the most robust immune
systems. In my mind, this model should be
extrapolated out across our entire physiology.
As evidenced by the diversity of the prementioned physiological balances that are
associated with overtraining syndrome, we
can now assume that doing too much is
fundamentally damaging to our health – how
that plays out in terms of symptoms will most
likely relate to the individual constitution of the
athlete in question.

Returning to the OTS
definition
As mentioned, scientists have been
attempting to come up with a definitive
definition (or diagnosis) of OTS for a long
time, but we are actually getting further away
from that possibility. In the words of Kreher
(1) and Carfagno and Hendrix (17); “The
diagnosis of OTS is a complicated clinical
endeavour. Therefore, much of the prevention
of OTS is simply education of risk factors and
ways to prevent excessive stress.” In terms
of health interventions they add; “Because
the manifestation of OTS can vary greatly in
individuals, treatment must be appropriate
for the specific cluster of symptoms in each
person.”
Additionally, according to Dr Elaine Lee (18)
from the Department of Kinesiology at the
University of Connecticut, in terms of tracking
health, performance and recovery in athletes,
we should be monitoring a comprehensive set
of biomarkers, including:
• nutrition and metabolic health
• hydration status
• muscle status
• endurance performance
• injury status and risk
• inflammation
These are, in my mind, routine
measurements that can be made by exercise
professionals, without having to make
excessive use of sophisticated laboratory tests
that might reveal some useful information in
one overtrained athlete, but miss a ‘diagnosis’
in another. If any of these bulleted items
are under-par, it means that the athlete
is not performing at their best and they
need a health intervention of some type.
As a practitioner who likes to use a bit of
technology (not too little and not too much),
WWW.FSNMAG.COM
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To close, I want to address a term that I’ve
noticed in the OTS literature: ‘unexplained
under-performance syndrome’. I will argue
that all under-performance can be explained
if you really want to look hard enough – I’m
yet to meet an under-performing athlete
with whom I shake my head in confusion
and send them back out the door. Perhaps

when a sports physician does a lab test for
certain biomarkers and none of them come
back out of range, they might not see what’s
wrong with their athlete. But when you just
open your eyes and look, you can see. Ask
the following questions: how hard is my
athlete training; how much does he or she
work; what are their stress levels; what is their
exposure to environmental pollutants; does
their food intake and quality match their
physiological stresses; how much and how well
do they sleep; what is their personal beliefs
and cultures around hard work? You will then
understand why they are under-performing.
Our body is not a machine and it therefore
needs to be nurtured from a nutritional,
lifestyle, movement and compassion point of
view. fsn
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long time ago, I was a
professional athlete and like
most elite sportspeople,
I became obsessed with
improving my performance,
willing to try anything legal that might give me
a boost. Through this process, I came across
caffeine, which many of my fellow athletes
reliably told me was performance enhancing.
I started off by taking a small amount –
about the same as is found in most sports
drinks – and over the years I experimented
with various different doses. Sometimes
this experimentation was successful, and I
performed well in races; other times it was less
successful. I distinctly remember one occasion,
where I took so much caffeine that I had to
withdraw from a race due to stomach cramps
and a persistent ringing in my ears. Similarly,
before one training session, myself and a
training partner experimented with a new preworkout supplement that contained caffeine;
he had a great session, lifting a personal best,
whilst I was unable to train, again suffering
from some of the well-established side effects
of too high a dose of caffeine.
What puzzled me at the time was the
fact that my training partner could tolerate
that caffeine dose, which showed a clear
performance enhancing effect for him, whilst
I could not tolerate it at all. At the same time,
I was completing my undergraduate studies
in sports and exercise science, and we had
a module on ergogenic aids, where caffeine
featured heavily. Through my studies, I was
taught that caffeine tended to improve
performance at doses of between three and
nine milligrams per kilogram of body weight
(mg/kg), but yet I couldn’t tolerate anywhere
near this dose pre-exercise. Anything greater
than 2.5mg/kg was too much for me, but not
enough for most people.

12
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Caffeine, genes
and performance:
against the
one-size-fits-all
Most of us can relate to the thought that some people
tolerate caffeine well, while others don’t. Ex-British sprinter
Craig Pickering learned that point by bitter experience, and he
now shares his sports-specific genetic research on caffeine.
This isn’t a situation that is unique to me. If
you ask any large group of people, you’ll find
some who self-report that they can’t tolerate
much caffeine, usually in the form of coffee,
whilst others appear to be caffeine addicts.
We probably all know someone who, if they
have a coffee at dinner, won’t be able to sleep,
but, by the same token, we likely also know
someone who can neck an espresso before
bed and sleep like a baby.
That means that we’re left with an
interesting situation. Within the sporting
realm, caffeine has reliably and repeatedly
shown to be performance enhancing, and the
most widely recommended caffeine strategy
is 3-9mg/kg, approximately 60 minutes
pre-training or event (1). And yet, as my story
shows, there are likely many people for whom
these guidelines greatly exceed optimal,

suggesting that we perhaps require a rethink
on how we approach caffeine use in sport.

Individual variation in
optimal caffeine doses
This postulation is supported by published
scientific research. While most papers report
group averages, some show us the individual
data. An example of this comes from Jenkins
and colleagues (2), who put 13 male cyclists
through four different 15-minute maximum
cycle trials; in the trial, the cyclists consumed
either a placebo or caffeine at doses of 1, 2
and 3mg/kg. Overall, the main finding was
that caffeine improved mean performance
by almost four per cent in the 2mg/kg trial
and three per cent in the 3mg/kg trial,
with no effect of 1mg/kg in comparison
to placebo. However, if we look at the
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individual data, we see a wide variation in
the subjects; some individuals found caffeine
to be most ergogenic at 1mg/kg, while their
performance suffered at higher doses. Others
didn’t find the lower doses ergogenic at all,
requiring larger amounts of caffeine to elicit a
performance enhancing effect. Other studies
have also reported similar results (3,4).
So, the question is – why does this interindividual variation occur? Part of the issue
is down to random within-subject variation,
which is a fancy way of saying that whenever
anyone does a test, sometimes they have
a good day, and sometimes they have a
bad day. This concept is covered in much
greater detail by Atkinson and Batterham
(5). However, beyond this random variation
is a clear signal; there are true differences
between people subjected to a standard
stimulus. This isn’t only true of caffeine; it is
well established in both the adaptive response
to exercise (6,7), as well as the response to a
number of pharmacological agents (8).

Genetic explanations of
inter-individual variation
The causes of the inter-individual variation
that we’ve just discussed are wide and varied,
but we can place them into one of three
broad groups; genetics, environment and
epigenetics. For most traits, differences in
our genes appear to explain roughly 50 per
cent (on average) of the variation between
individuals. Genes create proteins, and these
proteins govern many of the processes that
occur within our body. Here is an example
of a gene that has an established effect
on caffeine response: the CYP1A2 gene
encodes for cytochrome P450 1A2, which is
an enzyme responsible for about 95 per cent
of all caffeine metabolism. At a particular

point on this gene, given the catchy name
of rs762551, there is a common variation
which results in an A allele being changed
for a C allele. This substitute changes the
expression of the gene slightly, such that AA
genotypes (people with two A alleles) tend
to produce more cytochrome P450 1A2,
whilst AC and CC genotypes (people with at
least one C allele) tend to produce less of it.
Because this enzyme metabolises caffeine,
those individuals who produce more of it
(AA genotypes) metabolise caffeine quicker,
and are hence termed fast metabolisers,
whilst C allele carriers are classed as slow
metabolisers.
Early research suggests that this small
change in the gene, called a single
nucleotide polymorphism (SNP), may alter
caffeine’s ergogenic effects. The first study
to examine this was published in 2012 (9),
with 35 male cyclists undergoing a 60-minute
cycle time-trial with either placebo or 6mg/kg
caffeine. In this case, the AA genotypes saw
a greater performance enhancement (4.9 per
cent) with caffeine, with the C allele carriers
illustrating smaller improvements (1.8 per
cent). Of the 16 AA genotypes, 15 improved
by more than a minute in the caffeine trial,
whilst in C allele carriers only 10 out of 19 did
so; as such, it appears that AA genotypes
see a greater performance enhancing effect
from caffeine than C allele carriers. These
results, however, are still in question; other
research groups have replicated them (10),
whilst others have found no effect (11), or the
opposite effect (12), of this SNP on caffeine
ergogenicity. As such, we likely need to wait
for further research to confirm the association
between this gene and performance
enhancement from caffeine.
A second gene that has shown some

“I DISTINCTLY
REMEMBER ONE
OCCASION, WHERE
I TOOK SO MUCH
CAFFEINE THAT I
HAD TO WITHDRAW
FROM A RACE DUE TO
STOMACH CRAMPS
AND A PERSISTENT
RINGING IN MY EARS.”
promise is ADORA2A, which encodes for
an adenosine receptor. One of the ways
that caffeine enhances performance is by
outcompeting adenosine for its receptor
binding site, and so changes in this receptor
logically may alter the response to caffeine. So
far, only one study (13), with 12 subjects, has
examined the impact of this gene on caffeine
and exercise, with the finding being that the
TT genotype had a greater performance
enhancement from caffeine. This gene has,
however, also been implicated in caffeineinduced anxiety (14) and caffeine-induced
insomnia (15). As such, knowledge of which
version of these genes we have might be
useful, especially in a sporting setting. When
competing or training in the evening, for
example, if we have the version of this gene
that increases the chance of sleep disturbances
following caffeine intake, perhaps we might
consume less caffeine. Similarly, if we have
the genotype associated with an increased
risk of caffeine-induced anxiety, at major
competitions, when anxiety is already likely
to be increased, perhaps we would need to
consume less caffeine in order to better control
our anxiety and maintain performance.
As important as genetic variation is in
explaining the inter-individual variation
seen following caffeine ingestion, it’s not
the only aspect. Many non-genetic factors
contribute to explaining this variation, which
we can loosely group together under the
term ‘environmental factors’. These include:
habitual caffeine use, vegetable intake,
oral contraceptive use, training status, the
source of caffeine, timing of caffeine intake,
WWW.FSNMAG.COM
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Epigenics and the ergogenic
effects of caffeine
Finally, we have epigenetics – changes in gene
function that occur without a change in the
underlying genetic code. We can inherit some
of these changes, but they tend to develop
due to what happens in our environment.
On the whole, they are not permanent, with
many epigenetic changes able to be reversed.
For example, epigenetic modifications likely
explain how regular caffeine intake can lead
to tolerance of the same dose. One way we
become habituated to caffeine is because we
become better at breaking it down. As I’ve
already mentioned, this breakdown process
occurs through cytochrome P450 1A2, which
in turn is created by the CYP1A2 gene. If
we regularly consume caffeine, this gene
undergoes epigenetic modifications, which
cause us to produce more cytochrome P450
1A2, and in turn metabolise caffeine quicker.
Similarly, if we consume caffeine regularly,
we produce a greater number of adenosine
receptors, which is driven by epigenetic
changes in the genes encoding for these
receptors. If we stop caffeine, eventually these
epigenetic changes will disappear, and we will
regain our ‘normal’ metabolisation speed and
number of adenosine receptors.

Conclusions
If we pull all of these separate strands
together, we can conclude that we should see
large variations in how much of a performance
enhancing effect a group of people get from
caffeine. This is partially caused by genetic
variation, but also by environmental and
epigenetic changes. As a result, it’s clear
that one-size-fits-all approaches to caffeine
guidelines in sport, such as the presently
used 3-9mg/kg, 60-minutes beforehand, are
suboptimal for at least some members of the
population. Instead, we need a better way.
14
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As research in this field develops, one such
avenue to explore is that of genetic testing,
where we could use knowledge of our own
unique genetic variation, such as that seen
in the CYP1A2 and ADORA2A genes, in
order to better inform our caffeine decisions.
For example, if we are ‘slow’ metabolisers
of caffeine (determined by our CYP1A2
genotype), perhaps we need to consume
our caffeine dose more than 60-minutes
before exercise. Conversely, if we are a ‘fast’
metaboliser, perhaps we need more frequent
doses of caffeine to keep our concentrations
topped-up.
To this knowledge, we can add
consideration of our environment to make the
picture clearer. For example, if we regularly
use caffeine, perhaps we need to increase our
dose? If we prefer to get our caffeine from
a gel, how does this affect the timing of the
caffeine dose relative to if we get it from a
sports drink? This type of thinking will enable
us to create more personalised guidelines,
much more so than the current one-size-fitsall approach, and then further alter these
guidelines depending on the specific situation
the athlete finds themselves in on that
particular day (16).

If you only take one thing away from this
article, it should be that the standardised
caffeine guidelines might not apply to you. It’s
time to experiment with how you use caffeine
– the dose, the source, the timing – in order
to find the optimum amount for you, that will
improve your performance to the greatest
extent, whilst minimising any negative sideeffects. After all, you’re not average, so why
take average advice? fsn
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Certified for Sport ®
– raising the bar

R

ecent cases across
different sports have
shown that athletes
continue to be cited for
doping violations due to
taking supplements contaminated
with banned substances. This
‘inadvertent doping’ continues
to pose risk to athletes across the
world.
Athletes are responsible for what
they ingest due to the strict liability
principle underpinning the World
Anti-Doping Code, but one cannot
help but feel sympathy when
athletes are unaware of hidden
ingredients that are not disclosed
on the product label.
Yes, athletes must be highly
vigilant and careful when it comes
to supplements use, but it is human
nature to trust manufacturers and
labels, and from time to time we all
let our guard down.
It is for this reason that several
supplements testing programmes
have been developed over the
last decade, providing quality
assurance for athletes and helping
them navigate the minefield of
supplements.

The good news for international
athletes is that public health
and safety organization NSF
International has expanded its
Certified for Sport® programme
into Europe. NSF now tests
supplements at its German
laboratory and is set to enhance
standards with a programme that
has been the U.S. market leader for
many years.
“Certified for Sport® is raising
the bar in Europe in terms of
supplements quality assurance.
This is a significant development
not only for athletes, sport and
the general consumer, but for the
industry as well,” said Terence
O’Rorke, EMEA Regional Manager
for Certified for Sport® at NSF
International.
“The industry is highly innovative
and therefore programmes cannot
afford to stand still in terms of
risk minimisation. Not only does
Certified for Sport® have the most
comprehensive banned substance
test available, it also rigorously
examines the whole manufacturing
process, and includes requirements
for auditing and label verification.”
Years of experience and data
show that contamination can
be introduced at any stage of
production, so Certified for Sport®
requires a manufacturer to be
audited to the same level as the
NSF/ANSI 173 dietary supplements
standard, a standard unique to this
industry.

A product must then be tested
for a range of contaminants,
such as pesticides and toxins,
and to verify that ingredients on
the nutritional label match the
contents. Checking ingredients
and recognising the risk they can
pose is an almost impossible task
for athletes and consumers, so
Certified for Sport® does it for
them.
Finally, a product must test
negative for banned substances
and commit to ongoing testing.
Certified for Sport® is the only
programme that requires these
three pillars of quality assurance.
Furthermore, athletes can check
which products are certified and
which batches are tested using the
programme’s app and website.
These features are especially
important for athletes, who must
conduct due diligence before
using a product.
A significant challenge
for laboratories is keeping
abreast of the science and the
new risks. This is as hard for
supplements laboratories as it is
for those testing human blood
and urine, and perhaps more
so. Supplements testing and
supplements programmes
will be left behind if they do not
evolve.
At the core of Certified for
Sport® is a screen for more than
270 banned substances, the
most comprehensive available to

the industry. And because NSF
International has a world-leading
heritage in consumer safety, this
screen is constantly under review
at its laboratories in Ann Arbor,
Michigan, USA and in Rheda,
Germany to add new substances.
“Products not made to the
highest standards cannot be
certified – it’s that simple,” said
O’Rorke. “Some programmes are
mostly about banned substance
testing, and there is a temptation
for brands to use these to imply
quality, when it is not necessarily
the case. Potentially this can
mislead athletes and consumers.”
“And testing must be updated
constantly to reflect the broad
range of banned substances and
new compounds that can enter the
manufacturing process it only takes
one compound to cause a positive.
So, if a programme does not have
a screen that covers all the risks,
for example with steroids, then it
could be promising a degree of
assurance which is misleading the
athlete.”
Of course, testing a product
for every banned compound is
impossible, but the degree of
scrutiny required by Certified
for Sport® ensures that products
do not contain harmful levels of
contaminants.
Certified for Sport® reduces the
incidents of inadvertent doping
that have recently tainted the
careers of several athletes.
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[Elite interview: what’s your diet like?

Samuel Woodfield [

ActiveEdge Race Team

Samuel Woodfield is a 27-year-old, Cat 1 rider and a key
figure in the formation of the new ActiveEdge Race Team for
the 2018 season. The team aims to compete at the next level
this season by competing consistently at National B races,
attending Premier events across the UK and Ireland, and taking
four riders to compete in the Masters Tour of Chiang Mai in
Thailand. We asked him a few questions.
Hi Samuel, thanks for chatting to us.
Congratulations on putting together the
new ActiveEdge Race Team for the 2018
season. Can you tell us more about the
team?
SW: The team is comprised of three 1st
Category riders, including one rider who
has moved all the way over from New
Zealand to join the team for our summer;
four 2nd Category riders, one female rider,
and one triathlete, who is also aiming to
take part in some 4th Category road races.
The main aim for the 2nd Category riders is
to be at the front end of the East Midlands
Road Race league and the 1st Category
riders will be looking to participate and
compete in major National B events all over
the UK, whilst also taking part in some of
the more prestigious elite races.

juice. I’ll switch the blueberry for cherry
juice if the workout is high-intensity.
Lunch within 90 minutes of finishing
training: Omelette, sweet potato, avocado,
lots of green vegetables, yoghurt with
berries and one square of 100% dark
chocolate.
Mid-afternoon snack: Yoghurt, fruit,
nuts and honey. If the following day is a rest
day, I might swap this for just a high-protein
snack, such as two eggs or 50g of nuts.
Dinner: It is the same as lunch except
that I’ll normally have a piece of fish or lean
venison instead of eggs. Then yoghurt with
fruit, peanut butter and one square of 100%
dark chocolate.
Bedtime snack: Yoghurt, peanut butter,
CherryActive juice, casein and a banana if
training the following day.

For our readers who don’t normally
follow road cycling, which stage of the
periodised year are you in now and what
kind of training are you most focused on?
SW: I am currently in a large endurancebased training block, which is the building
block for the rest of the season. Within
this period, I focus on strength endurance
(over-geared efforts), sprint drills and high
cadence efforts. I will look to move into
higher intensity intervals over February/
March, with the aim to start racing towards
the end of March in Ireland.

Being part of ActiveEdge, which
products do you currently use to help
with your training and why?
SW: I am currently using the CherryActive
juice to aid recovery after the strengthbased sessions, whilst also mixing it with
yoghurt and protein powder just before bed
to aid sleep.
Moving more towards the season, I will
be incorporating the BeetActive juice
into my regime to help me with the highintensity and threshold-based sessions due
to the high concentration of nitrates. I will
go through a ‘loading’ phase in the buildup to my races.
Finally, I use the BlueberryActive juice in
a number of different recipes. I add it to my
bircher muesli in the morning for flavour,
and also add it to smoothies and yoghurt
throughout the day to bring more variety
into my diet.

Would you mind sharing a sample day’s
diet with our readers?
SW: Breakfast: Overnight oats with fruit,
Greek yoghurt, berries, nuts, seeds, one
square of 100% dark chocolate, plus two
eggs if riding for over three hours. And lots
of coffee!
Training: 500ml of fluid per hour, 30-60g
of carbohydrates ingested after 90 minutes;
and then every 90 minutes if riding for over
three hours (in the form of bananas, gels,
dates, bars and fruit pastes).
Post-workout: Chocolate milk, a handful
of nuts, peanut butter, spinach, blueberry
16
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We’ve read that you suffered from
orthorexia, which started as a quest to
drop weight for competition. Can you
tell us a bit more about your struggles
and what have you learned since then?
SW: Due to the nature of the sport, I became

obsessed about achieving the perfect powerto-weight ratio. I switched from focussing on
performance and just focussed on dropping
weight and body fat, thinking that my power
would remain the same regardless of my
weight and fuelling strategies. Unfortunately,
this developed into a poor relationship with
body weight and food.
I then enlisted the help of Renee
McGregor, author of Orthorexia: When
Healthy Eating Goes Bad. We came up
with a very sensible fuelling strategy for
both life and training. We slowly started
to reintroduce carbohydrates into my
diet, which was a massive step forward.
Over time, this has helped rebuild my
metabolism and achieve the body
composition that I really wanted, but in a
sensible and healthy fashion. The other
positive side of correct fuelling is the huge
benefit it’s had on performance. My current
numbers are better than ever, and I am also
feeling healthier and more energised. I have
also learnt not to believe everything I see
on social media when it comes to fuelling,
eating and dieting. fsn
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AWARDS
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BEST
RECOVERY PRODUCT
Vifit Sport – High Protein Recovery Shake
Vifit Sport High Protein Recovery Shake is designed especially for the recovery
phase after your workout. Every portion contains 20g of protein, just the
right amount to support your muscle recovery after sport. Free from artificial
colour, flavours and preservatives, it is also fortified with vitamin D, potassium,
magnesium, and is a natural source of calcium. These vitamins and minerals
help provide normal muscle function and assist in the maintenance of muscle
condition. For more information please visit www.vifitsport.com
HIGHLY COMMENDED: Cellper®Elite – Cellper®Elite

BEST ENERGY
GEL PRODUCT
Science In Sport
– GO Isotonic
Energy Gel

BEST PROTEIN PRODUCT
Protein Dynamix – Staxx Protein Bar
Staxx bar raises the standard when it comes to protein
bars with incredible macros and a taste that’s out of this
world. A delicious and satisfying protein bar, the chocolate
caramel version has a crispy topping covered in real milk
chocolate and a smooth caramel layer. Often mistaken for regular confectionery
bars, it’s packed with 20g of high quality protein, just 3g of net carbs and only
2.2g of sugar. For more information please visit www.proteindynamix.com
HIGHLY COMMENDED: Arla – Protein Fat Free Milk

The GO Isotonic Energy Gel
was the world’s first isotonic
gel effectively delivering an
easily digestible and quick
supply of carbohydrate for
energy during exercise. They
are designed to be consumed
without water, minimising
the risk of being bloated that
can sometimes occur with
over-drinking. The Isotonic formula allows the gel
to empty from the stomach quickly as no fluid
needs to be drawn into your stomach to dilute
the gel, providing fast energy.
For more information please visit www.
scienceinsport.com
HIGHLY COMMENDED: High5 – EnergyGel

BEST NUTRITIONAL SUPPLEMENT
High5 – ZERO
ZERO is a refreshing sugar free electrolyte drink with zero
calories. You can use ZERO during exercise and throughout
the day to rehydrate with Vitamin C and key electrolytes,
including sodium and magnesium. Simply drop a tab into your re-usable water
bottle and watch it rapidly dissolve. The tabs contain light natural flavours with
no artificial colours or preservatives. The easy-break tabs mean that you can
choose your ideal drink strength. This scientific formula includes Vitamin C
to support a healthy immune system, protect cells from oxidative stress and
reduce tiredness and fatigue. The magnesium in ZERO contributes to
electrolyte balance, whilst also supporting muscle protein synthesis.
For more information please visit www.highfive.co.uk
HIGHLY COMMENDED: Xynrgie Sport – HYDRA4GO
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[Informed sport

Informed-Sport celebrates
10 years of providing
assurance to athletes

W

hile ten years have passed
since its inception, one
ideal has held steadfast
for the InformedSport programme; a
commitment to clean sport. Informed-Sport
began in 2008 with support from UK AntiDoping (UKAD) and one certified brand,
and has steadily transformed into a globallyrecognised risk minimisation programme.
Combined with its sister programme,
Informed-Choice and custom testing
offerings, the programmes are currently
testing and certifying more than 1000 sports
nutrition products and raw materials for 300
brands in 29 countries.
Informed-Sport’s continued growth stems
from support from the global anti-doping
community, with many organisations now
taking an “assess the need, assess the risk”
policy for supplements, and from sports
nutrition brands who have answered the
call from their customers demanding clean
products.
International market surveys conducted
by Informed-Sport’s parent company, LGC,
have identified unlabelled banned substances

within a range of nutritional supplements. This,
in conjunction with the concerns of sports
dieticians and nutritionists, plus experiences
of high profile athletes, has seen sport and
anti-doping bodies increase their vigilance to
the risks.
While every-batch testing forms an integral
part of the Informed-Sport certification
process, another key pillar of the programme
is a comprehensive manufacturer audit. With
research showing that inadvertent crosscontamination can stem from manufacturing
or raw materials, this is designed to bridge
the gap between standard quality systems,
such as GMP and the stringent requirements
in sports anti-doping. The assessment draws
on many years of experience in evaluating
hundreds of manufacturers around the world
and benefits from LGC’s extensive knowledge
of anti-doping, industry standards and
product review. The audit process requires the
evaluation of quality standards, raw materials,
manufacturing processes and supply chains,
and so covers all processes from receipt of
raw materials through to packaging and
distribution of finished products. An extensive
product review is performed for all certified

products, assessing formulation, product
labelling and wider quality control procedures.
Thoroughness of this procedure adds another
layer beyond finished product testing to
minimise the risks of cross-contamination and
ultimately inadvertent doping.
Informed-Sport certified products empower
athletes, military personnel and fitness
enthusiasts to put their supplement choices
into their hands, giving confidence that every
batch of a product they purchase has been
screened for substances prohibited in sport.
Supplement users can cross-reference their
product batch numbers via the search function
on the Informed-Sport website to confirm their
batches have undergone this testing process.
The Informed-Sport website is also a key tool for
nutritionists, dieticians, and trainers who often
assist their athletes in choosing quality sports
nutrition products to aide their performance.
The Informed-Sport programme undergoes
a continuous stringent technical review process,
led by our industry leading research and
development teams, as well as leaders in the
world of sports and anti-doping. It has the aim
to best serve the supplements consumer by
staying at the forefront of the risks facing the
industry.
As we enter the next decade of our journey,
we would like to thank all those who have
helped us and continue to support us in our
passion and commitment to promoting clean
sport.
For more information on the Informed-Sport
programme, and to view full list of certified
products, visit www.informed-sport.com
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[Case study

A protriathlete
struggling
with gut
issues –
Part 2

Nutritional Therapist, Ryre Lee Cornish, uses the functional medicine model to
investigate the physical, psychological and physiological demands of being a protriathlete and the nutritional interventions needed to keep her on top of the podium.

I

n Part 1, I gave a detailed outline of the
health history that I had elicited from
professional long distance triathlete Parys
Edwards. Since her gut health was such
an important part of my intervention, I
also discussed the 4R programme that had
been my first priority while working with
her: remove, replace, reinoculate and repair.
In this article, I will outline the lifestyle and
dietary interventions I did with her, along
with the functional testing and supplement
strategies that I utilised.

Lifestyle Intervention
In addition to the high priority gastrointestinal
work that I shared with you last time, early on
we started with lifestyle intervention, which
plays such a large part when working on the
health of the adrenal glands.
With Parys, I used neurolinguistic
programming (NLP) techniques and lots of
negotiating! The last thing a pro-triathlete
wants to do is to reduce the amount of
22

training they are doing. Her triathlon coach
had already formulated a comprehensive
daily exercise programme with her, so I
couldn’t really alter how much training
she did; I therefore needed to introduce
relaxation techniques. Her lifestyle was
heavily taxing her adrenal glands, with the
constant need for strong sympathetic nervous
system drive due to the demands of an
incredibly heavy training schedule and work
demands prior to turning professional; on
average, she was seeing 8-12 physiotherapy
patients back-to-back with no break for food,
drinks or the toilet. Weekends included
intense training schedules and social
activities. It was very clear from her adrenal
stress test results that she had excess cortisol
production. This catabolic hormone had
the effect of breaking down muscle tissue
and preventing muscle build up and repair,
both of which are of the utmost importance
in endurance training and recovery. We
therefore needed to shift her body into a

more anabolic state.
A few recommendations that I made to her
included:
• Making some time in the day for ‘rest,
digest and repair’.
• To be more mindful when eating and to
make sure that food was eaten in a relaxed
environment.
• To chew food thoroughly to promote
optimum digestion and absorption of
nutrients.
• To establish good quality sleep patterns,
which is of the utmost importance for longterm health and regeneration.
• To include gentle exercises such as yoga, tai
chi and meditation in her daily life because
they are extremely beneficial at reducing
stress.
• To include epsom salt baths on a twiceweekly basis.
The initial response of Parys to my
suggestions was: “All these things you
mention ring so true and it feels like I am
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finally understanding how the pieces of the
puzzle fit.”

Dietary interventions
My dietary interventions were firstly targeted
at balancing her blood sugar levels and
secondly on providing the nutrients necessary
to support adrenal function, including
vitamin C, B-vitamins, magnesium, zinc and
antioxidants. Her symptoms on the health
questionnaire that were associated with poor
glucose control included: irritability, anxiety,
tension, headaches, poor concentration,
dizziness, poor sleep, hyperactivity, difficulty
getting up in the morning, and food cravings.
In order to maximise health and improve
performance, we agreed that she should
shop for whole fruits, vegetables, nuts, seeds,
legumes, fish and lean meats. Additionally,
she should eat organic food whenever
possible. Another important consideration
was to make her plate extremely colourful
at each meal to ensure sufficient fibre
and antioxidants, thereby providing some
protection from oxidative stress, and
supporting immunity and gut health.
Parys also consumed a lot of stimulants
and sugars, which were simply adding to the
inflammatory cascade that was inevitable
with such heavy training, plus they obviously
disrupted her blood sugar levels, so they
were removed from her diet as much as
possible. Additionally, her evening meal was
eaten very late at night (past 10pm), which
would impact sleep patterns and recovery.
I advised her that she eat her evening meal
much earlier and that she should use a
protein recovery smoothie after training.
Because her diet was lacking enough
protein, I suggested that she aimed for two
grams of protein per kilogram of bodyweight
per day, as is suggested by some literature
sources for elite endurance and power
athletes. It was also important for her to
consume protein pre- and post-workout.
Protein is used to build muscle tissue, and
demands for this macronutrient increase
during exercise when the balance shifts
towards protein breakdown, as opposed to
recovery. Research suggests that there is an
increased demand for protein metabolism
for up to 24 hours after exercise, so it is
important to ensure that adequate protein
is supplied throughout the day as well as
immediately after exercise.
In Parys’s words; “Since increasing protein
in my diet and eating protein at the correct
time, I feel more focused, less anxious and
I’m sure that I’m sleeping better because
I feel more motivated for the next training
session.”
My dietary interventions were also targeted
at supporting gut health and, depending
on the stage of the 4R programme, different

foods were introduced at different times.
It was critical that we did this in a staged
process, so as to support the healing process
and not exacerbate the stress response,
or end up with toxic overload. Food types
included: antimicrobials (coconut oil, garlic,
turmeric, manuka honey, olive oil, ginger,
pumpkin seeds); digestive aids (bitter leaves,
papaya, pineapple); pre and probiotics
(fermented foods, leeks, onions, garlic,
stewed apples, artichokes, sauerkraut), plus
foods that supported the repair of the gut
lining and immunity and the decrease of
inflammation. These included: omega 3 fatty
acids (found in oily fish, flax and chia seeds);
foods high in vitamin A (liver and eggs); and
l-glutamine rich foods (fish, poultry, lean red
meat, eggs, liver, yoghurt, spinach, cabbage,
parsley and oats) to support the integrity of
the mucous membranes of the gut wall.

Functional Testing
• GASTROINTESTINAL
We ruled out the suspicion of coeliac disease
by blood test, although this still left a query
regarding gluten sensitivity. Further food

sensitivity testing confirmed that gluten was
indeed an irritant to Parys’s gastrointestinal
tract, as well as numerous other food
sensitivities (31 in total), which led me to
believe that she had significantly compromised
intestinal permeability (leaky gut).
This information was the driver behind me
asking her to complete a functional stool
test to determine whether there were other
factors contributing to her compromised
gut lining, and to investigate her digestive
function. When the results came back, it
was no surprise to me that she had parasite
activity and yeast dysbiosis. Yeast is normally
found in very small amounts in a healthy
intestinal tract. In her case, however, the
severity of yeast overgrowth could explain
other results, including prohibited beneficial
bacteria, depleted secretory IgA (immune
defence) and intestinal pH. Her symptoms
on the health questionnaire of brain fog,
sugar cravings, fatigue, recurring urinary tract
infections, low mood, gas/bloating, and loose
stools also restated this result.
If parasitic infections are left untreated, they
can be associated with increased intestinal
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and fatigue (2); all of which was confirmed
during the early history taking. Who knows
how long she had had this parasite for?
Both her stool test and comprehensive
adrenal stress test reported depleted
secretory IgA (sIgA). Secretory IgA represents
the first line of defence on the gastrointestinal
mucosa and is central to the healthy function
of the gastrointestinal tract as an immune
barrier (3).
Pancreatic enzymes have health protective
roles in the gut and her levels were very low.
This confirmed why she may not be digesting
her proteins, fats and carbohydrates sufficiently,
which would result in poor nutrient status,
improper productions of vitamins and essential
fatty acids, as well as increased number of white
blood cells in her stool. Once again, these
observations were in line with her health history,
with symptoms of irritable bowel syndrome,
bloating, gas, fatigue, an autoimmune disease
(vitiligo) and sensitivities to various foods. This
health scenario was not ideal for a professional
athlete, who actually requires much higher
nutrient levels to perform at her best.
• HORMONES
The comprehensive adrenal stress test
indicated that she was in a maladaptive stress
response, which if left untreated would result in
exhaustion. Hans Seyle revealed the benefits
of stress as an adaption mechanism for survival
(4). In this case, however, it was obvious that
her adrenal glands were beyond adapting. She
had completed this test prior to seeing me and
her current symptoms made me suspect that
she was actually nearing the stage of adrenal
exhaustion. Low cortisol levels predispose
inflammatory disorders, fatigue, headaches,
low mood, poor memory and digestive
problems; all of which she had. The adrenal
fatigue literature suggests that when we reach
the fatigue stage, our adrenal glands can no
longer respond to the barrage of stressors
and cortisol production declines below normal
levels, leading eventually to exhaustion.

Supplement
recommendations
I always advocate that food comes first.
Additionally, working with elite athletes
is more challenging because of doping
regulations, with regards to the use of
supplements that may give athletes a
performance edge. However, it was incredibly
evident from this case that she desperately
needed supplemental support alongside her
healthy eating plan.
Supplement recommendations that I made
to her at different times of the programme
included:
• Protein powders
• Maca powder (adaptogenic) and antioxidant
24

DATE

RACE

23 Nov 2014

Laguna phuket triathlon

POSITION
1st

30 Nov 2014

Challenge Laguna Phuket triathlon

2nd

25 Jan 2015

Ironman 70.3 South Africa

3rd

21 Feb 2015

Challenge Philippines

3rd

8 Mar 2015

Ironman 70.3 Subic Bay

1st

15 Mar 2015

Amarin Outdoor Unlimited International Triathlon

1st

29 Mar 2015

Golden Triangle International Triathlon

1st

5 Apr 2015

Ironman 70.3 Putrajaya Malaysia

3rd

15 May 2015

Ironman 70.3 Barcelona

3rd

greens to add to smoothies
• High potency B-vitamins for adrenal and
energetic support
• Adrenal glandulars to rebuild adrenal
function
• High potency vitamin C for adrenal and
immune support
• Proteolytic enzymes taken in-between meals
– evidence is suggesting that proteolytic
enzymes are effect for the management of
pain and inflammation
• Antimicrobials to combat parasitic and yeast
activity
• Pre and probiotic support to build gut flora
• L-glutamine for the support of muscle
recovery (5)
• Cherry concentrate added to smoothies to
aid muscle recovery (6)
• Vitamin D to reduce total body inflammation
and potentially aid recovery from injury (7)

What came next?
As you can see from the race results table,
after I started working with her, Parys had an
incredible run of races, getting on the podium
in every race she entered over a six month
period. The wheels fell off, however, soon after
her Barcelona race, ironically injuring herself
while simply walking across a car park.
In her words: “Ten days after the Barcelona
race, I was walking across a car park and
tripped and tore my hamstring tendon! That

meant months of rehab, a few attempts to
race again, with a second place at the Durban
70.3 in July despite the tendon still being torn,
but ultimately I had to have surgery at the end
of the year. Not a day goes by when I don’t
wonder what my progress would have been
without that trip – I felt so strong and healthy
and I felt myself improving each month thanks
to your help.”
Due to the high intensity nature of their
daily existence, elite athletes come with a
whole host of health challenges, and Parys was
no exception. She was able to demonstrate
incredible physical and mental toughness to
be able to combine her demanding training
schedule with my intervention strategies and to
compete with the best in the world.
Since this time, she has experienced a roller
coaster ride of ups and downs in her racing
success, but she recently came second in the
Wales 2017 Ironman, the first time she ever
competed over the full distance. fsn
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[Coach interview

Phoebe Schecter
Phoebe Schecter is Britain’s first female NFL coach, in what is a
very male-dominated sport. After arriving in England in 2012, Phoebe
trialled for Birmingham Lions Women’s Tackle Team. She soon started
coaching and playing for the Staffordshire Surge adult contact side. As
word of her coaching skills spread, she landed an internship with the
iconic Buffalo Bills as part of the NFL’s Bill Walsh Diversity Fellowship.
Previously, she had worked with their ‘Play 60’, which works with local
children to help spread the popularity of the game. Phoebe also
captains the GB Women’s American Football team. She took them all
the way to the final of the 2015 European Championships and they
most recently competed at the World Championships. We asked her a
few questions about her coaching philosophies and nutritional practices:
Hi Phoebe, thanks very much
for talking to us. You’ve
achieved something few
women have. Tell us more
about your passion for your
sport.
PS: Thank you so much for
having me! I don’t know if there
are enough words, or time for
that matter, to describe my
passion for this sport and my
ever-developing role. All of
my coaching experiences have
been positive. For me, the
biggest learning curve was
being at the elite level, in regard
to the speed of practices and
terminology.
How big is American Football
in the UK and is it growing in
popularity? How can people
get involved?
PS: American Football is one
of the fastest growing sports in
the UK. With organisations such
as the NFL, BAFA and others,
the dedication to growing the
sport from the grassroots up
continues to multiply. This year
we have three NFL International
Games, with one of them
hosting the Philadelphia Eagles,
the latest Super Bowl winners.
People can get involved in
multiple ways: there are playing,
coaching, officiating, managing
and other admin roles available.
You can contact BAFA through
social media and find the club
nearest to you. Otherwise,
26
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I’m always available
to help guide anyone
interested.
What strategies do
you believe are key for
successful American
Football performance?
PS: What I love about
American Football is
that it teaches many
qualities and values
that create better
people. First off, nothing
beats hard work. You
need to be putting
in the hours on the
field, in the classroom,
watching film, and in
the weights room. The ability
to face adversity, to be a good
leader and follower are also
very important qualities. They
say that your true character
is revealed on an American
Football pitch, so you can’t hide
from the work you may not have
put in.
Do you follow general
nutrition guidelines for all your
players or do you individualise
the advice in any way?
PS: Everyone is an individual,
so the way their bodies process
food must be individualised
as well. Part of the beauty of
American Football is that it is a
sport for any shape or size. You
could categorise some of the
players based on their positional

groups, but from there you need
to find out peoples’ likes and
dislikes, allergies, etc. in order to
make their nutrition sustainable.
You are an ambassador for
the sports nutrition brand
Bio-Synergy. Which products
do you and/or your athletes
currently use to help with
training and why?
PS: I’ve been able to work with
Bio-Synergy for a year now. As
an athlete, it’s important to know
that my supplements are tested
and approved for international
competition. One of the main
attractions to their products was
that they offer vegan protein.
I love their Lean & Green mint
chocolate flavour. I also get my
BCAAs in watermelon flavour,
as well as a cherry pre-workout

to help me recover and have the
energy to always give my all!
Finally, what are the biggest
challenges you have faced
coaching in the NFL?
PS: Truthfully, I’ve been very
fortunate to be able to work
with some incredible teams that
believe in putting the best person
for the job in a role. Whether
coaching in the NFL, college or
in the UK, it’s only natural to face
challenges. My journey through
American Football has had its
peaks and troughs, as anyone
else experiences on the road
to chasing their dreams. The
adversity or challenges that I may
have faced, and will undoubtedly
continue to face, only help me
learn and develop as a better
coach and player. fsn
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Muscle fatigue at a
cellular level: can we
overcome it ?
After discussing mechanisms of fatigue at the end of last year, we wanted to
explore this fascinating subject further. Usamah Faheem delves into the complexity
of cellular fatigue and offers some modern ergogenic suggestions.

N

o matter how motivated,
conditioned or mentally tough an
athlete is, fatigue will eventually
impede their athletic capacity. To
this day, the concept of fatigue
eludes much of the scientific community.
However, it is thankfully now accepted that
there is not one single mechanism responsible,
and rather that fatigue is a multifaceted
phenomenon, involving both the central
and peripheral nervous systems. In an earlier
edition of the magazine, Ian Craig dissected
the plethora of information surrounding
central fatigue and highlighted a number of
key contributing theories (1). In this article, we
will be looking at the much publicised theory,
suggesting that the transient reduction in
athletic performance in response to increasing
exercise intensities and duration, is correlated
with changes in the intracellular environment
of muscle. Understanding of these cellular
disruptions will help coaches to provide
athletes with nutritional information that
potentially reduce the early onset of fatigue.
To fully appreciate the ionic basis of fatigue, it
is important that we firstly familiarise ourselves
with the excitation-contraction coupling process
(ECC), which we will be referring to throughout
the article – see Figure 1.

Historic perspectives and the
lactic acid theory
Ever since the pioneering research of A.V
Hill, intracellular lactic acid accumulation
has been at the forefront of many prevailing
fatigue theories. So much so, that even to
this day, many educational institutions across
the country associate fatigue with lactic
acid accumulation, along with the burning
sensation experienced in the muscle during
intense exercise. There is still much debate
in the sports science community regarding
the relevance of lactic acid as a predominant
performance limitation (2). The original studies
suggest that intracellular acidosis, caused
by lactic acid, directly impairs the contractile
mechanism during the actin-myosin cross28
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bridge cycle shown in Figure 1.
In the 1970s, a scientist by the name Fabiato,
reported the first evidence that human skeletal
muscle exposed to a maximal stimulation
resulted in a concurrent fall in intracellular
pH (3). This increase in acidity was due to
the dissociation of lactic acid into lactate
and hydrogen ions. The experimental study
showed a good temporal correlation between
a fall in muscle pH and a stark reduction in
force production. It was therefore concluded
that the acidification directly caused
myofibrillar protein dysfunction, hence
a failure of muscle contraction (3). For
many years to follow, this was the
predominant theory that explained
the physiological limitation to athletic
performance… So what changed?
In the 21st century, as the
popularity of acquiring a career as
a professional athlete boomed,
so did the scientific interest in
discovering a method to push the
physiological boundaries of the
human body. During this time,
the original lactic acid theory was
discredited due to a major limitation
of the study design. It was found
that the earlier experiments were
performed at room temperature
or below. Future experiments were
then repeated at normal physiological
temperatures which presented a
markedly attenuated intracellular
acidosis, and a smaller reduction in
force production. This observation
therefore suggested that the
dysfunction of myofibrillar
proteins is temperature
dependent and that lactic
acid cannot be the prevailing
fatigue mechanism (4).
Despite this newer
research, we cannot,
however, overlook the
importance of hydrogen
ion accumulation.

It has been shown that the hydrogen ions
compete preferentially with calcium (Ca2+) for
the troponin-C binding sites (5) – by referring
back to Figure 1, we can appreciate why
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this might be an issue. By impeding the Ca2+
troponin C complex, we markedly attenuate
the ADP dissociation, resulting in a slower
velocity of contraction in the fatiguing muscle
(5).
Additional to this, as any individual who
participates in any form of activity can
confirm; as exercise intensity increases, the
associated burning sensation also increases
concomitantly. This feeling of pain within
the muscle is a result of the accumulation of
hydrogen ions as a by-product of lactic acid.
Individuals with a low threshold of pain may
view this as a limitation to their athletic ability.
Needless to say, this was just the beginning
of the long convoluted story of performance
fatigue, as we will now go on to see.

Potassium Theory
Anyone who has ever opened a physiology
textbook will agree, that in its simplest form,
a normal muscle contraction is reliant on
the electrical excitation of the muscle fibre.
During every muscle contraction, there is
an associated potassium (K+) efflux from the
muscle cell, resulting in the accumulation of
extracellular K+. In a normal, non-fatigued
muscle, this efflux is immediately balanced
with a matched sodium (Na+) influx, thus
maintaining the ionic gradient via the sodiumpotassium pump (6).
However, Michael et al (7) reported that
when an athlete is performing at high
intensities, both the extracellular K+ and
intercellular Na+ had the potential to increase
up to three-fold the resting concentrations. In
the experiment, there was a threshold capacity
Figure 1 – Excitation contraction coupling process, leading to muscular
contraction (16)

[

at which the sodium-potassium pump could
no longer maintain homeostasis, meaning
that the cell membrane rapidly depolarised,
causing a reduction in the muscle fibre
conductance velocity (7). In other words, as a
person increased their training intensity, he or
she would eventually reach a training capacity,
after which time there would be a noticeable
decline in their sporting performance.
As with much of the research regarding
fatigue, there is never just one mechanism at
play; rather a complex array of interconnected
systems. The potassium theory is no exception
to this pattern. Due to the importance of the
sodium and potassium ions to regulate the
resting membrane potential of the cell, any
changes in the K+ conductance during intense
exercise will disrupt the membrane potential,
thereby reducing the amplitude of the action
potential and in turn, accelerating the onset of
muscle fatigue (8).
Both the aforementioned mechanisms put
a damper on our performance capacity for an
extremely important reason. Inactivation of the
sodium-potassium pump, as well as reduction
in action potential amplitude act as an inbuilt safety precaution against the excessive
depletion of ATP and over-accumulation of
Ca2+ ions (7,8).
It becomes important to consider whether
this mechanism of fatigue will actually
influence an athlete’s performance on the
field or in the gym. The studies used in our
discussion all had one thing in common – they
were in-vitro experiments, with a maximal
electrical stimulation until fatigue. Therefore,
for the average athlete or active person,
potassium accumulation may not manifest as a
great burden on their ability to perform – this
is based on the premise that the potassium
theory relies on reaching exertions close to
failure. As a competitive power athlete myself,
I can confirm that training at such intensities is
not common during a training cycle, so other
fatiguing factors must also be at play.

Inorganic phosphate and
Ca2+ theory
In the late 1900’s, Eberstein and Sandow (9)
were the first to propose that the failure of
excitation contraction coupling (ECC – see
Figure 1) contributed towards muscle fatigue.
The pair demonstrated that by fatiguing an
intact skinned muscle with tetanic stimulation,
as you might expect, there was a rapid
reduction in power output. During a second
trial, they microinjected caffeine into the
muscle. To their surprise, the caffeine, which
we now know is a substance that increases
Ca2+ release from the sarcoplasmic reticulum,
substantially increased the force production in
the fatiguing muscle. This outcome suggests
that a failure of ECC, reversible by caffeine,
is also a crucial contributor to fatigue (10).
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using caffeine as a supplement to postpone
unwanted fatigue.
In the years to come after this monumental
discovery, many sports scientists published
articles reporting a number of factors that
contribute towards the reversible reduction
of Ca2+ release from the SR (5,10,11). A recent
study (10) reports that the accumulation of
inorganic phosphate (Pi) during strenuous
exercise plays an important role in muscle
fatigue. For individuals training at high
intensities, the rate at which creatine
phosphate converts into creatine + Pi increases
dramatically. So much so that it has been
recorded that Pi concentrations can increase
from 4.5mM up to 40mM during powerful
muscle contractions (11). Pi accumulation has
also been reported to have a direct effect
on the myofilaments, therby reducing force
production by preventing myosin cross-bridge
activity (12).
As coaches, athletes and exercise
specialists, how can we take advantage of this
information to improve our ability to maintain
a certain level of performance, before the
inevitable onset of fatigue? If we consider
the above arguments for the Pi theory, we
can deduce that if there was a way to reduce
the availability of Pi during intense exercise,
via dietary supplementation, we could
delay the onset of fatigue. But does such a
supplement exist, or is this just another fantasy
of the exercise enthusiast? There is, in fact, a
supplement advertised to improve athletic
performance, increase energy availability,
as well as reduce the onset of fatigue, while
increasing the muscle building potential
(13). A supplement that is possibly the most
researched in the field of sports science…
one that most athletes and anyone that has
ever stepped foot in a weightlifting gym
will have heard of … the infamous creatine
monohydrate. In vitro studies have shown that
supplementation of creatine can buffer the
increase in Pi during intensive exercise. This
consequently reduces Pi accumulation, as well
as increasing phosphocreatine resynthesis,
both of which allow for a sustained
maintenance of power output and a delayed
onset of muscle fatigue (14).

Magnesium Theory
Before the article comes to a close, we have
a final ion to consider – one that is commonly
overlooked, but which plays a major role
in many physiological processes, including
muscular fatigue. We can all agree that for
the vast majority of exercise, the predominant
energy source is ATP. However, what may not
be common knowledge is that most of the
ATP stored in our mitochondria are bound
to Mg2+ . As exercise intensity increases, the
energy system requires more ATP for muscle
30
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“DO THE SLOW TWITCH OXIDATIVE FIBRES
FATIGUE BY THE SAME MECHANISMS AS
FAST TWITCH? OR DO LONG DISTANCE
ENDURANCE ATHLETES EXPERIENCE A
SPORT SPECIFIC DECLINE IN PERFORMANCE
THAT IS DIFFERENT TO WHAT IS SEEN IN
STRENGTH AND POWER ATHLETES?”

contraction and it therefore dissociates from
the Mg2+ (16). It has been reported that the
increased availability of free Mg2+ in the
myoplasm directly hinders Ca2+ release from
the sarcoplasmic reticulum (15). It was also
shown that Mg2+ had the ability to increase
the activity of SERCA, the ATPase on the
sarcoplasmic reticulum membrane, which
mediates Ca2+ flow into the sarcoplasmic
reticulum. The increased availability of free
Mg2+ therefore reduces the intracellular Ca2+
available for the myosin cross-bridge cycle,
reducing force production and increasing
relaxation time between contractions.

In Conclusion
Fatigue is complex, there is no doubt about
that. One thing I will say, however, is that
when considering fatigue for an athlete on
the field or for a client in the gym, we must
consider both the central fatigue theories (1)
as well as the ionic ones. As aforementioned,
we may be able to delay some of the effects
of fatigue by specific nutritional practices;
including, but not limited to, the use of
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[Expert Q&A

Dr Jean Monro
In this section of the magazine, we ask an expert a few questions that
are pertinent to nutrition and exercise practitioners. In this issue, we
talk to Dr Jean Monro, the Medical Director and founder of the privatelyowned Breakspear Medical Group Ltd, who is well-recognised for her
mushroom nutrition research.

You’ve done some great
research in mushroom
nutrition as a therapeutic
agent for conditions such as
chronic fatigue syndrome. Can
you tell us more about your
findings?
JM: Killer cells are often low
in people with chronic fatigue
syndrome (CFS) and we have
shown that we could improve
this function dramatically. In
some people with chronic
fatigue, this may resemble
those with overtraining
syndrome in high performance
athletes, whose nutrient levels
become depleted because
of the demands of athletic
performance. It means that the
nutrients have to be replaced
or be provided beforehand
in order to make sure that
the sticky junctions between
cells, which maintain a tissues
integrity, are not broken down
through over usage. We have
also found that killer cells are
required to overcome cancer,
32
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because some cancers are related
to viral infections such as human
papilloma virus, which is linked
to cancer of the cervix. Using
mushroom nutrition can be helpful
for this and this has been proven
by a Portuguese scientist, Dr J
Silva Couto. Medicinal mushrooms
may therefore be useful for CFS,
for athletes in training, and for
people with cancer.
We know that chronic fatigue
syndrome can resemble
overtraining syndrome in highperformance athletes. What
are the potential applications
of mushroom nutrition in
overtrained athletes or
athletes with compromised
immune systems?
JM: With regard to athletes
who are overtraining, a useful
test would be to measure their
levels of zonulin. Increased
zonulin is associated with
intestinal permeability and also
increased permeability of the
blood brain barrier; people
who are overtraining are at
risk from this. To heal the gut
lining, mushroom nutrition,
which supports glycoproteins, is
particularly useful. Additionally,
high performance athletes
have an extra requirement
for oxygen, just like people
who go to altitude, and
Cordyceps mushrooms are a
useful preparation for this. So
for athletes who are pushing
their bodies in training and
competition, Cordyceps should
improve oxygen uptake, whereas
Coriolus should improve killer
cell function, and because the
risk of secondary viral infections
after high performance is
common, this can be lessoned.
How would you advise
an athlete who wants to
try mushroom nutrition

supplements to support their
health, performance and
recovery during high training
loads?
JM: In 1993 and 1994, top
performing Chinese Olympic
athletes were given a special
kind of mushroom that
dramatically improved their
athletic performance. Many
female runners broke world
records while taking this wonder
mushroom supplement. But how
does this wonder mushroom,
Cordyceps sinensis, increase
athletes’ performance? From
the beginning, we have evolved
through the millennia with the
other groups of organisms,
such as plants, fungi and animal
genera. Plants have 60 per cent
of the same DNA as we do and
many similar molecules: the
DNA of fungi is much closer
to our own than plant DNA.
When we eat mushrooms, we
incorporate their intercellular
buffering systems and message
conveyors and this can have
major health-giving properties.
It has been suggested that
some mushrooms have extra
special properties because they
have evolved and grown in very
extreme conditions. One such
rare mushroom is Cordyceps
sinensis. This mushroom
developed as a parasite on the
caterpillar of the Himalayan
Moth. These mushrooms have
been used empirically for
centuries in the treatment of
asthma, tuberculosis, chronic
bronchitis and renal failure,
and as a tonic to relieve
exhaustion and fatigue and
to help regain energy after
illness. Recent studies have
shown effect on cardiovascular,
immune, skeletal muscle, and
respiratory function and lipid
metabolism. Every athlete
requires tissue oxygenation

for good performance –
Cordyceps sinensis can act in
oxygen-free conditions as a
free radical scavenger. Athletes
require moisturisation and
protection from dehydration
of the respiratory tract, which
can occur with exertion and
panting – Cordyceps sinensis
has been shown to increase
intra-tracheal secretion of
mucus in rats and may facilitate
expectoration and mucus
protection of the airways.
Cordyceps sinensis is also antitussive (cough-suppressant)
and can thus minimise
coughing in athletes.
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Hi Dr Monro, thanks for
talking to us. Can you tell us
more about what you do and
explain to our readers, who
are not familiar with mushroom
nutrition, what it entails?
JM: I have been interested in
mushroom nutrition for nearly 20
years. Medicinal mushrooms are
specific types of fungi that can
resemble glycoproteins which
are present in the body. Foods,
when they are consumed, may
be absorbed intact and therefore
these glycoproteins can be
readily incorporated into our
structure. Glycoproteins are also
essential protection against the
adhesion of bacteria. My own
work entailed looking at natural
killer cells, which were doubled
in number in eight weeks of
Coriolus MRL treatment.

and address underlying
infections and nutritional
deficiencies, and low-dose
immunotherapy to rebuild
healthy immune systems.
Dr Monro also lectures
regularly at conferences
worldwide, supervises
hands-on training of
students specialising in
nutrition, and is often asked
to write medical articles for
various magazines. www.
breakspearmedical.com
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New Zealand Blackcurrant supplements are fast gaining
popularity among elite and club based athletes. Nutritionist
Drew Price takes a look at whether the reality lives up to the hype.

n recent years, a number of phytonutrient
based plant extracts have reached the
market, promising improved health and
performance. A relative newcomer to this
playing field are the anthocyanin-rich New
Zealand Blackcurrant (NZB) extracts.
Anthocyanins are a subgroup of flavonoids
present in many edible plants, including
berries. Over 600 naturally occurring forms
have been characterised, and research
suggests a wide range of potential health
benefits, such as improvements in metabolic
health, and prevention of cardiovascular
diseases, certain cancers, and cognitive
issues (1). Population studies show that their
intake is correlated with factors like lower
markers of oxidative stress and inflammation
(2), and even reduced body fat in twin studies
(3).
Anthocyanins are produced via secondary
metabolism in plant tissues in reaction to
environmental stressors, such as extremes of
temperature. The harsh growing conditions
in New Zealand mean that the blackcurrants
there develop relatively high concentrations
of four forms of anthocyanin; cyanidan-3O-rutinoside, delphinidin-3-O-rutinoside,
cyandin-3-O-glucoside, and delphinidin-3-Oglucoside (4).
The use of NZB as an ergogenic aid
was first reported by the Netherlands
National Triathlon team in 2011; however,
at that time little direct evidence was
available to support its use. Early studies
centred around the post-training period
and the ability of blackcurrant extracts to
modulate oxidative stress and inflammatory
responses post-exercise (5). More recently,
research into the impact of NZB on human
performance has been spearheaded by the
human performance lab at the University
of Chichester, using a number of placebo
controlled, crossover studies. These
constitute the bulk of relevant evidence for
their use in sport. As Mark Willems, Professor
of Exercise Physiology, told FSN: “Studies
are ongoing in a range of areas, but the
safety, coupled with the possible health and
ergogenic benefits of these supplements,
means that whole Olympic teams are already
taking them.”
The first direct examination of the effects
of NZB on performance was in 2015,
with studies concentrating on endurance
34
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athletes. Trained triathletes, completing
an incremental ride to exhaustion,
demonstrated 14 per cent lower lactate
levels at completion. A follow up trial using a
steady state protocol, showed a 27 per cent
increase in fat oxidation and a 2.4 per cent
improvement in performance in a 16.1km
time trial (6). Trained cyclists undergoing
two 4km time trials, with a recovery
period between, showed a 0.82 per cent
improvement over the two trials; a small but
potentially significant difference in trained
athletes (7).
Interval running tests to exhaustion
demonstrated an increased total running
distance of 10.6 per cent, with distance
increases in the high intensity periods of
10.8 per cent, despite lactate levels being
higher (8). A similar 2016 study using the
Loughborough Intermittent Shuttle Test
showed mixed results, but suggested that
those taking NZB showed increased time to
exhaustion and were able to tolerate higher
heart rates (9).
Mechanistically, there may be several
factors at play. Among them is the effect of
NZB on cardiovascular output, tissue oxygen
saturation and muscle activity (10), as well
as the influence of the increase in fatty acid
oxidation (11).
In addition, NZB’s impact on insulin
sensitivity is another factor, one relevant to
both performance and health. A 2017 study
on NZB showed that the area under the
curve for blood glucose and insulin were 5.7
per cent and 31.1 per cent lower respectively
in test subjects (9).
One critical aspect of all plant derived
ergogenics is the dose and the forms of
active ingredients. The research typically
uses freeze dried NZB juice preparations
standardised to about 100 to 130 mg
anthocyanin content, but dietary sources may
not be off the table as Dr Willems explains:
“One 300mg capsule is equal to about 50
to 80 grams of New Zealand blackcurrants;
that’s equal to about 120 grams of the British
variety, so not impossible to get through
diet.” However, standardisation is crucial: “It
is important to remember that we’re seeing
results from amounts and combinations of
specific anthocyanins, and it may be these
combinations and ratios that are effective.”
So it’s nothing but good news? Dr Willems

urges caution here: “We can only go on
the evidence we have; we know it works in
moderately and highly trained endurance
athletes, but I cannot support saying it
works for everyone. There are also high
responders and low responders, and we
don’t yet know why.”
And what about athletes other than the
endurance crowd? Willems adds: “The
research currently centres around endurance
training and endurance athletes, so we don’t
know about strength training, although
effects on blood flow inflammation and
oxidative stress are all interesting elements
there as well.”
Another interesting feature of studies
on NZB are the short dosing periods,
typically seven days: “It’s exciting that NZB
is effective over the short term, but we know
that there are important benefits to acute
inflammation and oxidation, and there is
a chance they may blunt adaptations from
training. I would avoid using them long
term, but rather keep them for periods
leading up to, and in the recovery phase of
an event.”
Although the popularity of these
supplements is increasing, it’s still relatively
early days in terms of research. That said,
the indicators are positive and the general
health benefits makes for a potentially
exciting area, although their use may
currently be more ‘evidence guided’ than
‘evidence based’.
• References available upon request.
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Focusing on the future:
Vitafoods Europe 2018
15-17 May 2018, Palexpo, Geneva.

V

itafoods Europe makes its return
to Palexpo, Geneva on 15-17
May 2018. As ever, the event
will offer a range of resources
to help visitors meet their
business objectives with a focus on the big
trends shaping the future of the nutraceutical
industry.
Vitafoods Europe is the event where
the industry meets to create products that
deliver optimal health. It offers access to
over 1,100 global exhibiting companies and
expert advice to help make better strategic
decisions. Visitors are able to connect with
leading manufacturers, distributors, buyers
and high-quality suppliers across the four key
nutraceutical industry areas: Ingredients &
Raw Materials; Branded Finished Products;
Contract Manufacturing & Private Label;
and Services & Equipment.
Attractions at this year’s event will include
the Vitafoods Life Stages Theatre, which will
offer expert sessions on nutrition requirements
throughout life – from infant nutrition to
healthy ageing. Vitafoods Centre Stage will
offer a one-stop shop for industry insights into
key issues and emerging trends.
For those looking for something new for
their business, the New Ingredients Zone
will showcase the latest ingredients and
raw materials, and the New Products Zone
will display the latest functional foods and
beverages. This year, for the first time, it will
include a New Ingredients Theatre, where
visitors can find out more about specific
ingredients, products and services from
presentations and case studies from a wide
range of global exhibiting companies.
Several popular attractions have been
expanded for 2018. These include the
Omega-3 Resource Centre in association
with GOED, which will be a destination for
everything Omega-3 related, with experts
on hand to answer any questions. And
the Sports Nutrition Zone sponsored by
FrieslandCampina DMV, will offer a new
presentation theatre, as well as a sampling bar,
product showcases and an advice clinic.

A focus on the future:
The Vitafoods Education
Programme
Running alongside the Exhibition, the
Vitafoods Europe Education Programme
delivers in-depth presentations and round
table discussions featuring expert global

speakers from both academia and industry.
In 2018, there will be particular focus on
key trends for the future, and how they
can be used to achieve successful product
development.
One of these is personalised nutrition,
which a Vitafoods Europe survey has ranked
as one of the most important industry trends
for 2018 (clean label came first, chosen
by 49 per cent, followed by scientifically
supported health claims on 39 per cent,
with personalised nutrition on 21 per cent).
Despite its potential, personalised nutrition is
yet to fully hit the mainstream. This challenge
will be the subject of a full-day interactive
Personalised Nutrition Workshop to discuss
why the category is yet to conquer the mass
market.
The Vitafoods Education Programme also
includes Research & Development Forums,
focusing on eight key topic areas: Probiotics;
Vitamins and Minerals; Marine ingredients;
Protein; Polyphenols; Up-and-coming
ingredients; Natural and synthetic botanicals;
and Nutraceuticals. Finally, five Business &
Marketing Forums will explore questions
such as what a product needs to succeed over
the next five years, how millennials transform
modern marketing, and top ingredients for a
successful launch in Europe.

Digestive health – now at
the top of the nutraceutical
agenda
Another key area at Vitafoods Europe will
be digestive health. The organisers of
Vitafoods Europe asked 220 nutraceutical
industry professionals to choose the three
most important health benefit areas for

their companies. Nearly a quarter (23 per
cent) named digestive health, with the same
number identifying general wellbeing and
healthy ageing. This is the third time the
Vitafoods Europe poll has been conducted,
but the first that digestive health has been a
top concern for the industry.
Accordingly, digestive health will be a major
focus at this year’s event. The Probiotics
Resource Centre, in association with the
International Probiotics Association, will include
new product showcases and a guide including
a probiotics discovery trail. In the Education
Programme, the Probiotics R&D Forum,
sponsored by DuPont Health & Nutrition, will
explore challenges such as ways to incorporate
beneficial bacteria into a food matrix.

Vitafoods Europe – a unique
opportunity to gain valuable
insights
Visitors to Vitafoods Europe are part of
a unique event where the entire industry
gathers to network, learn and do business.
But it also presents a wealth of opportunities
to understand and take advantage of market
trends and opportunities. If you attend
Vitafoods Europe 2018, you’ll leave with
valuable insights into innovations throughout
the supply chain that are shaping the future of
the industry.
Register for FREE and find out more at
www.vitafoods.eu.com
WWW.FSNMAG.COM
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[New releases
➤Free

functional
sports
nutrition
webinars by
your editor

As a welcoming gesture, the
founder of the newly launched
Centre for Integrative Sports
Nutrition (CISN), FSN magazine
editor and nutritional therapist
Ian Craig, invites you to view
two free sports nutrition
webinars in the coming
weeks.
CISN, and the Certificate
of Integrative Sports
Nutrition course, is the
culmination and expansion
of a decade of effort to
bridge the gap between the practical, quantitative approach
of classical sports nutrition and the integrative, body-systems
approach of nutritional therapy and functional medicine.
Both webinars will be based around this foundation
philosophy and they are intended to whet your appetite for
the full certificate course (www.intsportsnutrition.com/cisncourse), which commences at Kingston University on the 11th
April, and which will be online soon afterwards. The course
is endorsed by the British Association of Sport and Exercise
Sciences (BASES) and application is under way for short course
accreditation with the Nutritional Therapy Council (NTEC).
1) ’Macros’ are just the beginning – featuring the carb-fat
debate | Free webinar – 15 March 6pm GMT
The sports nutrition literature is clouded by debates around
whether athletes should be eating carbs or fats, but perhaps
some degree of balance is best? Join Ian as he delves into
the literature and pursues some sensible individualised
approaches.
2) Working with a complex client – integrative thinking in
practice | Free webinar – 5 April 6pm GMT
It is rare now-a-days when an athlete walks into our clinic
full of health – it is more likely that they will have some health
imbalance or even pathology going on. Ian shares one of his
favourite cases of an exhausted elite triathlete with a pituitary
tumour.
• Go to www.intsportsnutrition.com/events to register

➤IDDNA : NEW APP FOR SELF®

SUFFICIENT HEALTH AND WELLBEING

My iDDNA® offers a lifestyle
solution that can help us avoid
the age-related diseases that we
all aim to stay clear of. Developed
by world class experts, this
ultra-custom lifestyle technology
helps you design your own
personalised, multi-dimensional
path to healthy ageing using
digital intelligence, delivered
directly to your smartphone,
smartwatch or wearable.
My iDDNA® is a combination
of the best doctors, latest
research papers, nutritionists and
physical trainers, right there in
your pocket to help you live the
best and healthiest lifestyle for
you, with the least hassle. Let the
experts use your own DNA test
results to design your Genetic
Positioning System (GPS) map,
providing you with a complete
picture of how your body
responds to food, lifestyle and
environment, to help you feel and
live better.

Each day we tend to make
more than 200 decisions about
our own health and wellbeing,
whether they be related to
stress, sleep, food or exercise.
My iDDNA® makes these things
easier in one location: on
your smartphone, smartwatch
or wearable. This superior
healthcare platform can bring
about change, ranging from
looking and feeling more
youthful, to fitness, overall health,
hormone rebalance, memory
and focus, fertility and hair loss
prevention, all depending on
your goals.
This one-of-a-kind technology
goes hand in hand with the
growing awareness that personal
care is a personal matter:
wellbeing solutions manufactured
for the masses and ‘one-size-fitsall’ recommendations are a thing
of the past, My iDDNA® is the
future.
• www.idna.works

..

➤NEW NATURAL PRODUCTS BY DR.DUNNER LAUNCHED IN THE UK
To help soothe those aching extremities, new natural
products from Dr.Dünner, designed to relieve pain
thanks to the blend of herbal ingredients, were recently
launched in the UK.
Using the principles of Phytovitality, the first of
these products contains a combination of devil’s claw,
checkerberry and rosemary, which are known to stimulate
blood circulation in the skin. Menthol induces a welcome
cooling effect that gives way to warmth and calm, and
the addition of vitamin E supports skin regeneration.
Perfect for post-workout, the gel easily massages into
36
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the skin and smells appealing.
The second product combines sheep’s butter from the
Entlebuch Biosphere in Switzerland with juniper oil and
pine needle oil, to create a freshly scented, stimulating
and uniquely Swiss massage cream. Sheep’s butter is
unusually high in naturally occurring, polyunsaturated
fatty acids, making it ideal for topical application and
ready absorption. It contains mineral nutrients, trace
elements and vitamins A and E, which are
known to support natural skin regeneration.

• www.drdrunner.co.uk
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➤RICH CREAMY SOLUTION FOR
LOW-FAT DESSERTS

Algaia S.A. introduces
Satialgine® DVA, a nextgeneration seaweed extract
ingredient for dairy and nondairy desserts. This alginate
line provides a unique rich
and creamy texture in desserts
such as low-fat dairy flans. The
Satialgine® line of alginate
ingredients is designed to
create a rich, creamy indulgent
texture without the use of eggs
or traditional additives.
Thanks to alginate properties,
such as solubility at low
temperatures, Algaia’s new
alginate can help manufacturers
save time and energy, preserve
sensitive ingredients such as
vitamins and flavours, and
reduce fat oxidation, making

the overall process and product
more cost-effective.
Algaia harvests brown
algae just a few kilometres
from its plant in Brittany,
France, to ensure a constant
fresh, local supply of the
raw material. The company
minimises transportation time
prior to processing, reducing
greenhouse gas emissions
and the need for seaweed
preservation.
• www.algaia.com

➤Ojamin

Herb & Fruit
for daily
wellness

Ojamin Herb & Fruit is a
unique blend of 14 herbs and
fruits sustainably sourced
from the world’s rainforests,
and blended together using
pure spring water. Inspired
by LK Tate’s traditional
Indian Ayurvedic tonic, key
ingredients include turmeric
which is an anti-inflammatory,
aloe vera which has been
proven to strengthen hair and
nails, and neem which helps to
regulate blood glucose levels.
Ojamin’s revitalising daily
wellness supplement is veganfriendly and gluten-free. It can
be taken with other medication
and fits into any nutritional

➤Help build your muscle
with Scitec

Scitec Nutrition® offers an
exciting protein supplement
that is not only affordable,
but also delivers a number of
physiological benefits to your
workout regime.
This hype is not without
significant substance. Put simply,
protein greatly enhances muscle
growth, not only by improving
muscle tone and size, but by
boosting metabolism. A diet
consisting of high protein intake
promotes the growth and repair
of muscles, aids the distribution
and transportation of oxygen
around the body and helps to
facilitate our cell and organ

functions. Therefore, protein is
a vital component to a healthy
diet.
Scitec’s supplements and
shakes allow you to increase
your protein intake without
substantially increasing your
consumption of dietary protein.
Scitec offers a range of products
that should improve exercise
performance, increase fitness
and keep you in shape. Here are
three of their key players:
• 100% Whey Protein
Professional
• Amino Charge
• Superhero
• www.scitecnutrition.com

➤SCITEC NUTRITION
regime. Available in both tonic
and capsule form, Ojamin is
packed full of vitamins and
essential nutrients.
A recent pre-clinical study
has shown that Ojamin’s active
ingredients help repair liver
cells damaged by fatty liver
disease. Increased fat
deposits in the liver can be
caused by a poor diet, little or
no exercise, insulin resistance,
type 2 diabetes and high
blood pressure. Ojamin
can help counteract
these side effects and
potentially lead to
a reversal of type 2
diabetes.
Ojamin Herb & Fruit
tonic comes in a bottle
(four-week supply), as well
as a pack of 14 sachets
(one-week supply).
• www.ojamin.com

POWERS UP CARBON
ZEROW ATLANTIC
RACE TEAM

Scitec Nutrition has announced
its sponsorship of the Carbon
Zerow four-man team
competing in the annual Talisker
Whisky Atlantic Challenge. The
race involves over 30 teams
from around the world.
Scitec Nutrition is providing
the Carbon Zerow team with
nutritional supplements to
support training in preparation
for the race, as well as helping
with the overall performance
and endurance of each
individual during the race. The
Scitec Nutrition brand logo is
featured on the boat and the
team kit.
Scitec Nutrition Marketing
Manager Alex Aldham-Breary
says: “We are delighted to be
part of this prestigious event
and have every faith in our

team to come home victorious.
To compete in this type of
challenge demands top quality
nutritional support and Scitec
has the products and expertise
to help. We wish our four-man
team of James Lamb, Kyle
Smith, Brian Kerr and Philip Van
Benthem the very best of luck
and look forward to celebrating
their success on their return.”
The Carbon Zerow team
is setting itself the double
challenge of achieving carbon
neutrality for all aspects of the
race, working in association with
the Carbon Trust to manage the
process. Kyle Smith of Carbon
Zerow comments: “We are
committed to ensuring that
by following the Carbon Trust
blueprint, we can finish the race
with a carbon neutral footprint.”
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[Strength and conditioning

Building a functional blueprint
to athletic performance
In our second strength and conditioning instalment of 2018, Craig Lewis, strength and
conditioning specialist and owner of Rehabilitation and Performance Solutions, delves into
some really pragmatic performance based advice when it comes to functional training.
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Single legged hip hinge into
bench step – Part A

Single legged hip
hinge into bench
step – Part B

these varied responses and the individual
exercises should allow for elements of problem
solving, individual movement deviations,
motor learning and movement specificity.
Further to this, particularly within open skill
based sports or mixed skill based sports (tennis
or cricket), training that involves decision
making should be a pivotal component within
any conditioning based programme.
As shown in the pictures, an example of an
exercise that would have direct transfer from
the gym floor to athletic competition would be
the single legged hip hinge into bench step
(linear transfer), which would be effective for
activities such as sprinting, or sports involving
sprint based actions. Alternatively, the reverse/
lateral lunge step with rotation (an exercise
emphasising weight transference) would focus
on activities involving rotation, such as tennis.
Of course, there are hundreds of exercises that
could be considered functional, but once again
understanding the end goal of sporting success
is pivotal in the design of the programme.
Within many training environments currently,
the question that needs to be asked is; are we
prescribing exercises which appear ‘sexy’ in
nature, but which in fact have very little transfer
within a sporting context? Utilising every bit
of equipment available and throwing all of the
latest trends and fads at the athlete does not
necessarily allow for the principle of transfer
to occur, and resultantly does not assist that
individual in their own overall outcome. After
having made many mistakes along the way,
personally, ‘the simpler is better’ rule should
more often than not be applied!
My definition of success would equate
to developing an athlete who is both injury
resilient (through correct loading principles)
and gaining enhanced success within their
sporting domain. The more robustness

Reverse/lateral
lunge step with
rotation – Part A

Reverse/lateral
lunge step with
rotation – Part A

they develop, the greater the chance of
succeeding simply due to the fact that they
are allowed the opportunity to further develop
their sporting skill without the constant fear of
injury. It simply comes down to the fact that
the more time they are able to spend on the
training pitch perfecting their sports skills,
the greater will be their ability to perform in
competition.
Importantly, as fundamental as the gym
based work is, this element should not detract
from the work that needs to occur on the
training ground. Once again, the principles
of recovery (especially sleep) should also be a
serious factor to consider when designing the
athletic blueprint to success.
In summary, the most important thing is to
understand the key movement patterns of the
sport and the uniqueness of your athlete, and
these should determine the building blocks of
your overall approach. fsn
• References available on request.
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t the moment, much of the buzz
within sports conditioning at
both an elite and recreational
level, is in the creation or
development of a functional
training framework. But just what is functional
training and how can it best be applied within
a strength and conditioning setting? Currently,
the general consensus is that in order for
an exercise to be considered as ‘functional’,
it needs to “aid in the transfer of training
to competition” and should “employ an
integrated (as opposed to isolated) approach”
and that “it involves movement of multiple
body parts and the movement involves
multiple planes” (1).
Noted motor learning and training theorist,
Frans Bosch, went further in his understanding
of functional training and in the analysis
of sporting movement by stating “that an
exercise cannot improve athletic movements
unless the two movements are similar”
and that if the “exercise and the sporting
movement influence one another” (2).
Although these two above-mentioned
definitions of functional training are fairly
simplistic in nature, the real test is to identify
the unique skills involved in the various
movements as they pertain to the sport and
then to design the appropriate exercises to
enhance sporting success.
So in essence, the overriding vision of
training should be to identify the athletic
movement required to be successful and to
then work back from this starting point. At
times, this may require the specific sports
skill to be broken down into slightly more
manageable parts, but simultaneously never
losing sight of the end goal.
In certain movements and within certain
sports, that transfer is made simpler because
of the fact that many of the movement
patterns are predetermined (closed skill), such
as in many track and field events, road cycling
and swimming.
However, in sports such as football,
rugby and boxing (open skill), the external
environment constantly changes and
therefore the movement patterns must adapt
accordingly in order to result in a successful
outcome. Consequently, the strength
programme should be adapted to allow for
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