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An expansive sports
nutrition edition

W

e’ve been in a reductionist era in science for the past few decades,
especially in the field of sports nutrition. But, the good news is that
we’re starting to a) recognise it and b) do something about it. So that’s
what this issue is all about – see the excellent article on reductionist
nutrition by Tom Bainbridge, where he argues that what we get from food is not just the sum of all its
parts (the nutrients). Additionally, honoured guest Alessandro Ferretti is back, sharing his latest research
on establishing dynamic parameters of health in athletes. Also, our charming Liverpudlian, Pete
Williams, shows you true functional practice in action with a depressed marathon runner.
In my sport of athletics, I want to pay homage to a legend who has been described by Lord Coe
as “a genius” – none other than 100m and 200m track star Usain Bolt. He defied the laws of physics
with regards to what a sprinter should look like and he smashed every record he ever attempted. He
bowed out of athletics at the World Championships in London, unfortunately pulling up injured in
the 4 x 100m relay. Track competitions will never quite be the same…
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[News and research update
➤Case study update:

Nathanael, a swimmer
with a collapsed
autonomic nervous
system

Paul Burgess, our regular fitness
and nutrition contributor and author
of FSN’s last issue’s case study, ‘A
swimmer with a collapsed autonomic
nervous system’, has had an update
from a very excited and happy
Nathanael Litchfield Armstrong.
It is always Paul who Nathanael
calls when he has some exciting
news. Previously, it was to report
that by taking the nucleotide based
supplement, nnnSPORTX-Cell,
recommended by Paul, he had
reversed his colour blindness. This
time, on the 18th of September,
Nathanael called Paul after leaving
the Breakspear Clinic, saying: “I can stop the overnight
oxygen!” The clinicians there had just had his autonomic test
results back, which showed that Nathanael’s body was now
utilising oxygen to an even better level.
Nucleotide Nutrition Ltd is the manufacturer of the
nucleotide based supplement, nnnSPORT®X-Cell, to which
Nathanael has responded so well. Rachel Hoyle, the founder
of this specialist nucleotide supplement company, has since
spoken with Nathanael’s mother to get the complete lowdown on his improvement: “Yes, Nathanael has stopped
overnight oxygen. He had been attached to a line for at
least four hours each night. He is still taking oxygen after
swimming and gym sessions just to keep his system topped
up. He has had the oxygen overnight for four and half years,
so he has recently had trouble sleeping due to the silence!
He is so pleased. We didn’t think the day would ever arrive.
We solely put this achievement down to the X-Cell. When
Nathanael first started taking it, we saw improvements in the
autonomic results. When he had to stop the supplement, due
to his sensitivity reaction at higher dose levels, the autonomic
results got worse. He had to wait for the immunotherapy
dose to be made up for him by Breakspear. Now combining
the X-Cell in the higher amounts (one spoonful) alongside his
special immunotherapy dose, it has taken just six months to
get to the point that the oxygen can be stopped overnight.”
Rachel asked the pioneer of this nucleotide therapy, Dr
Peter Koeppel, if he could illuminate how nnnSPORT®XCell, with its special nucleotide formula (Nutri-tide®IM)
could enable such an impact on Nathanael’s body’s ability to
utilise oxygen. Dr Koeppel replied: “A supply of nucleotides
from the diet is essential for the production of erythrocytes.
Tests with a product based on a specific, purified nucleotide
formula, NuCell®, also used in nnnSPORT®X-Cell have shown
that increased intakes of purified and balanced dietary
nucleotides lead to the production of a higher number
of red blood cells, and therefore to a higher uptake and
transport of oxygen in the body. In Nathanael’s case, taking
nnnSPORT®X-Cell and increased oxygen levels have resulted
in an exceptional return to more normal functioning and
quality of life.”
4
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➤Award-winning Cherry Active
rebrands

CherryActive, a British award-winning functional health and fitness
supplement brand, recently announced its re-brand with fresh new
packaging, a new product pipeline and a new name; ‘Active Edge’.
CherryActive originally launched in 2006 with one single product, and
now boasts a wide portfolio of 100 per cent natural products, with a variety
of well-being benefits that are backed by scientific research. Consumers
can gain the active edge and go the extra health and fitness mile, by
simply incorporating Active Edge products into their daily routines.
Last year marked the company’s 10th anniversary, which was the
perfect time for reflection. MD John Carey decided the name and
packaging no longer reflected the high quality brand and range of
products, so Active Edge was born. Carey is quick to point out that
Active Edge offers the same great products as before, but with a fresh
new look. He clarifies: “The only changes are the name of the company
to Active Edge and the look and feel of the products.
This is great news for fans of its products, which have built a loyal
following among professional sportsmen and women, athletes and
consumers looking to improve their health. Carey says: “Each product in
the Active Edge range has different and specific functional benefits, so
there really is something to help everyone.”

➤Cornelius and Chr. Hansen
join forces for a natural
colours range

Cornelius Group, an
independent European
distributor of high-quality,
innovative ingredients, and world leader in natural colours, Chr.
Hansen, have joined forces to supply the UK and Irish food and drink
industry with a range of natural colours. The move is in response to
global trends for natural products and to health-conscious consumers
requesting foods that contain less processed raw materials and
recognisable ingredients.
Christian Hjortholm Steffensen, business manager in natural colours
at Chr. Hansen, explains: “Natural ingredients are currently the number
one trend in the food and beverages market. Chr. Hansen is working on
bringing natural colours from farm to fork as we work with local farmers
and global brand owners around the world. As consumers demand
foods that contain fewer and simpler ingredients, manufacturers are
increasing their use of natural ingredients in their products.”
Kerry Dodd, business manager for health & nutrition at Cornelius,
added: “Cornelius is at the forefront of reacting to trends and we’re
excited about working with Chr. Hansen to show the industry the
creativity we can offer to manufacturers in delivering the latest thinking
in healthy and natural food and beverage formulation and innovation.”
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[News and research update

From the journals...
Polyphenol-rich blend may delay
muscle soreness and improve
recovery after eccentric exercise

➤Vifit Sport

announces a
partnership with BMC
pro triathlon team

This performance partnership will see Vifit Sport join
the pro team for three years, offering performance and
nutritional support to the BMC-Vifit Sport triathlon team
(which includes over eight professional athletes). The
goal of the partnership is to fuel the team to victory in
the coveted Ironman World Championships in Kona and
the ambition is to nurture and develop the wider talent
pool into regular race winners around the world in both
Ironman and Olympic distance races. Pro tri-athletes
spend up to 40 hours per week training and so the Vifit
Sport team will work with the athletes to help them
better understand the impact of recovery nutrition on
their sports performance.
Berndt Kodden, managing director of
FrieslandCampina Branded NL, is delighted with the
partnership: “We are proud that Vifit Sport has become
the team’s co-sponsor and nutrition partner for the next
three years. With our knowledge of high-protein nutrition
and the excellence of the Vifit Sport product range,
we are looking forward to enhancing the performance
of the BMC-Vifit Sport athletes. Triathlon is one of the
fastest growing sports in Europe, attracting and inspiring
athletes of all levels; this is why this sponsorship offers
Vifit Sport the perfect platform to increase its visibility.”
Bob De Wolf, CEO of the team spoke of the
partnership and its potential: “This is another milestone
for the team and will help the team reach a new level
in performance. FrieslandCampina is one of the world’s
largest dairy companies with exceptional knowledge and
expertise in the dairy and protein industry. Our team’s
philosophy and vision is to provide maximal professional
support for our athletes, with the ultimate goal to
optimise their performances. The importance of the
right recovery and the right nutrition play a crucial role in
the daily life of our athletes. We are therefore extremely
pleased to be able to start working with Vifit Sport. With
years of experience, expertise and innovation in nutrition
and recovery, Vifit Sport will play an integral part in our
commitment to professionalism and high performance.”
Forming an integral part of the partnership is an
emphasis on education and enhancing the nutritional
advice for all athletes around the world. Content and
advice will be offered on vifitsport.com from the team’s
leading athletes, nutritionists and coaches, covering key
recovery and nutritional plans, training tips and insights
into performance that have helped drive the team to its
successes.

6
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Introduction: Eccentric exercise
is known to cause muscle soreness,
with a typical peak between 24 and
72 hours post-exercise. Strategies
are needed for athletes to manage
muscle soreness and recovery in
order to optimise their training
sessions. The aim of this study was
to investigate the effect of a polyphenol-rich blend (mangosteen,
elderberry, and pomegranate extracts), TensLess®, on muscle
soreness and recovery after eccentric exercise.
Methods: In a randomised, double-blind, placebo-controlled
and crossover trial with a three-week washout period, 13
recreationally male and female active individuals were
supplemented with three capsules of TensLess® or a placebo
for five days (recovery period). On the first day, the participants
consumed the three capsules immediately after the eccentric
exercise protocol.
Results: Supplementing with TensLess® resulted in a significant
reduction in muscle soreness at 48 and 72 hours post-exercise.
This reduction was associated with lower levels of muscle-damage
biomarkers, such as myoglobin, creatinine and creatine kinase,
during the whole five-day recovery period.
Conclusions: The researchers concluded that the polyphenolrich blend TensLess® may be an effective post-exercise
supplement for reducing exercise-induced muscle soreness and
speeding up muscle recovery.
• Romain C et al (2017). Supplementation with a polyphenol-rich extract,
TensLess® , attenuates delayed onset muscle soreness and improves muscle
recovery from damages after eccentric exercise. Phytother Res. [Epub ahead
of print]

Capsaicin supplementation improves
resistance training performance
Introduction: Athletes often
seek a pre-workout booster and
previous research has shown that
capsaicin has ergogenic effects due
to increased central nervous activity
and its analgesic properties. The
aim of this study was to investigate
the acute effect of capsaicin
supplementation on lower-body resistance training performance,
rate of perceived exertion and blood lactate concentrations.
Methods: In a randomised, double-blind, placebo-controlled
and crossover trial, 10 young and healthy trained men were
supplemented with 12mg of capsaicin 45 minutes before
performing a standardised test of the squat exercise: four sets until
movement failure at 70 per cent of 1RM with 90 seconds of rest in
between sets.
Results: Acute supplementation increased total weight lifted by
23 per cent and lowered rate of perceived exertion by 6 per cent
compared to placebo. There were no differences in blood lactate
concentrations between conditions.
Conclusions: The researchers concluded that acute capsaicin
supplementation has an ergogenic effect by improving lower-body
resistance training in young and healthy trained men.
• de Freitas MC et al (2017). Acute capsaicin supplementation improves
resistance training performance in trained men. J Strength Cond Res. [Epub
ahead of print]
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An athlete’s
health in a
novel format

Several variables can be used to monitor an athlete’s
health and performance. Even though they all have their
own limitations, Alessandro Ferretti has discovered a
powerful and individualised formula that can provide
greater insights when used in context.

A

t this year’s ICHAN
Functional Sports Nutrition
conference, I introduced the
concept of using heart rate
variability (HRV) and blood
glucose combined into a
simple ratio, as an aid for monitoring athletes.
Since then I have been experimenting with
this system, implementing it in subsets of the
general population, but mostly in the field of
sport and performance.
Both in general and athletic populations,
the ability to regularly monitor different
variables has been found to be beneficial for
the prevention and maintenance of optimal
health (1). It can be deceptively difficult to
see when health starts to degenerate in an
individual, but especially so in athletes. This
is where tracking, in the right context, could
offer very important advantages. In a recent
peer-reviewed paper, two of my colleagues,
Dr Paul Laursen and Dr Phil Maffetone,
highlighted the potential discrepancy
between fitness and health (2). When a
specific threshold is passed, diseases can

start to manifest and/or the body is unable to
adapt to the pressures of training. Dr Daniel
Plews has reported on the case of an elite
Ironman, who despite showing high levels of
fitness and having a very low subcutaneous
body fat percentage, showed a substantial
increase in visceral adiposity, chronic elevation
of fasting glucose levels and elevated
inflammatory markers (3).
We understand that many factors affect
health (4, 5): poor sleep, life load (including
volume and type of training) and type
of diet (including not just the quantity,
but more specifically the quality, ratios
of macronutrients, nutrient density and
so on). Yes, there are a range of different
tests available for us to measure some of
these factors and to detect changes in
health variables, yet these are mostly either
impractical, expensive or laborious to perform
on a regular basis. I have been searching for
an easy-to-use, cost-effective marker or score,
that can allow us to pick up warning signs
sooner, allowing for appropriate action at the
very earliest stage.

Heart rate variability
monitoring
We have seen that the use of HRV has been
instrumental in the monitoring of athletic
performance (6). It can be measured very
cheaply via smart phone apps (7), or via very
sophisticated medical-grade continuous
monitoring systems that are able to detect
very subtle changes in how the athlete is
adapting to training. HRV can also provide an
insight into the athlete’s environment (sleep,
life load, diet, etc.) as well as being used within
the general population to track cardiovascular
health and psycho-emotional wellbeing (8, 9).
Many international coaches are now utilising
HRV monitoring to track athletes’ wellbeing
and response to training. It is a very simple,
yet powerful tool for tracking trends.
Whilst there are clearly many plus points
for HRV, unfortunately there are also some
limitations. In working with clients with
diabetes, insulin resistance or metabolic
dysfunction, I have observed that low-grade
chronic inflammation is not always picked up
by measuring HRV alone. I have especially
seen this effect in athletes, particularly those
competing in endurance, high volume, low(er)
intensity events.

Blood glucose monitoring
A few years ago, I started to make the
connection between a chronic low-grade
inflammatory response and raised blood
8
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“If an athlete’s
life load (training,
stress, diet, etc.) is
very high, there is a
strong likelihood
that both nervous
system dysregulation
and inflammation
are present
simultaneously.”

Figure 1 – Blood glucose levels over a period of four weeks in a current Olympian

glucose levels. I kept seeing athletes, showing
very good scores and trends for HRV, yet their
fasting glucose levels were regularly in the
pre-diabetic or diabetic zone (10). There is a
good body of scientific evidence showing the
relationship between elevated fasting glucose
levels and metabolic diseases, where a chronic
inflammatory response is almost always
present (11, 12, 13). Going a step further,
research has made direct links between
specific inflammatory molecules decreasing
insulin sensitivity and thus elevating blood
glucose. In fact, I am now speculating that
where people have a reasonably healthy
lifestyle and diet, elevations in blood
glucose are most likely attributable to
chronic inflammation and not incorrect food
macronutrients – let’s stop always blaming
carbs!
The good news is that like HRV, glucose
monitoring can be carried out in a reasonably

practical way with the use of a simple and
affordable glucose monitor and, in the
very near future, we could even be able to
measure blood glucose via the camera of a
smart-phone. Both of these markers, taken
in isolation, seem to have some shortfalls
and neither HRV nor blood glucose confirm
the presence of disease or a maladaptation.
However, in combination, they can be
useful to set alarm bells ringing for further
investigation.
Let’s look at a typical scenario: an
endurance athlete who is coping with
training load reasonably well from a central
nervous system perspective, yet fasting
glucose levels suggest a ‘silent’ and chronic
level of inflammation. Despite the athlete’s
ability to cope well with training and lifestyle
stresses, a constant baseline level of chronic
inflammation is reducing insulin sensitivity
and raising fasting glucose. His athletic

performance might not yet be affected.
Last year, I found that seven out of every ten
athletes that I tested fitted this paradigm.
Figure 1, left, represents the actual data of a
month’s fasting blood glucose for a current
Olympic medallist.
If an athlete’s life load is very high, there is
a strong likelihood that both nervous system
dysregulation and inflammation are present
simultaneously. According to my data, the
correlation between HRV and fasting glucose
is moderate to strong at -0.78, which is
consistent with data from general population
studies (14). Yet, in some instances, athletes
have elevated fasting glucose despite
reasonable or even positive HRV scores.
In a recent project, I took a group of people
(n=37) and monitored them for four to six
weeks, then divided them into different
sporting categories, ranging from ‘physically
active’ to ‘elite’. Unsurprisingly, the highest
HRV measurements were of the athletes with
a high volume of endurance training, yet in
these cases, the average blood glucose was
not optimal. In fact, it was quite elevated. From
more detailed analysis of training schedules, it
became apparent that some of these people
were under recovering or their volume of
training was too high. This imbalance had
manifested as elevated blood glucose, even
on lighter training periods or rest days.

The AFI Index
Having monitored both of these variables in
some detail for several years, I decided to
experiment with combining them together.
I took one element of the time domain of
HRV measurements (rMSSD) combined with
fasting glucose to create a single formula:
rMSSD/BG2 – let’s refer to it as the AFI Index.
It is my belief that this formula can be used
as an effective way for early detection of
changes in physiological adaptations, giving
an overall score that reflects the individual’s
current health status. Applying this index

www.fsnmag.com
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[Functional sports nutrition
the same sample group that I had been
➤ tomonitoring,
we can see that only two groups
were physiologically coping well (See Figure
2, right).
Of course, I am not suggesting that this
formula can be used in isolation, but given
its simplicity, it could be a great tool to use
alongside other data and markers from blood
work and functional tests. The AFI Index can
be used to provide a single ‘snapshot’ of a
moment in time. Alternatively, it can become
an even more meaningful and powerful
tool when tracked over a period of time as
this then allows us to see patterns and to
understand trends. In fact, it is my belief that
individualisation in the application of this
index is far more valuable than looking at
population subset means.
Obviously, context is essential. If an athlete
was in a loading phase of their training, a
substantial drop in the AFI Index may be totally
normal and justifiable. In this instance, the
decision may be to proceed with the training,
with perhaps a few adjustments and close
monitoring of the individual. On the other
hand, if after rest day(s) or during tapering
of training, we see a substantial drop in the
score, this could be a sign that the body is not
recovering well, or that other environmental or
dietary factors require attention. I have found
the most useful application of this index to
be when a shift in score cannot be justified,
prompting immediate investigation and
subsequent early intervention.
I am now in collaboration with several
researchers in this field, including Weikko
Jaross and Dr Daniel Plews (an international
expert in the field of HRV). We have embarked
on a research study where we are tracking
the AFI Index alongside markers such as
C-reactive protein, interleukin-1, interleukin-6,
TNF alpha and homocysteine. We want to
observe if this really simple means of daily
monitoring is able to detect changes in
inflammatory markers before the expression
of more serious health implications. We
have some really interesting and promising
preliminary results and are now looking
at a larger scale integration in subsets of

Figure 2 – The AFI Index in six groups of individuals, ranging from physically active to elite athletes

the population at higher risk (athletes and
metabolic disorders).

Potential applications of
the AFI Index
1. Analysis of general trends to monitor
load accordingly for the best outcome.
An individualised approach has been found to
be key to success in almost every sport. The
same training at a particular phase might be
too much for some and not enough to create
adaptation for others.
2. Identification of how specific variables
in training, lifestyle and environment affect
the individual.
For example, cumulative sleep disruption
is known to affect fasting glucose levels,
especially when combined with a mediumto-high load training. The AFI Index could
highlight physiological changes before selfreported data scores drop, and potentially a
little sooner than HRV scores. We had instances
where the Index picked up a problem with
too low a level of carbohydrates relative to the
training load in a group of people following a
low-carbohydrate, high-fat nutritional approach
(IGF-1 and insulin play a role in ‘resolving’
inflammation).

index score was the lowest it had been in the
previous two months, indicating that my body
was under par. My HRV score was slightly
low – nothing too alarming, yet my fasting
blood glucose was 5.5 mMol/L, a whole 1
mMol above my mean, thus dropping my
AFI Index score substantially. Could the injury
have happened anyhow? Did my apophenia
lead me to see patterns that were in fact
just down to chance? Maybe. Yet, looking at
accumulated data from athletes and peerreviewed papers on HRV, it was definitely on
the cards. If I had seen this score in any of the
elite athletes I follow, I would have advised
standing down or proceeding with caution. Of
course, I didn’t listen to myself. Live and learn.
As a closing remark, I hope that this
ongoing research will help individuals
to better understand their physiological
responses to training and their environment,
and enable better decision-making in relation
to performance and health.
I am extremely grateful to all the people
who have contributed to this work; in
particular, Dr Tommy Wood, Dr Daniel Plews
and Weikko Jaross. fsn

ALESSANDRO FERRETTI
graduated from the Institute
of Optimum Nutrition in

3. Facilitating decision-making when
approaching a specific event especially
where injuries are common.
I recently snapped my anterior cruciate
ligament in a karate event. I knew full well
I was at high risk of injury that day, as my

2001 and in 2004, formed
Equilibria Health Ltd with
his partner Jules. With
a growing team of nutritionists and a
medical doctor, Equilibria Health is now
recognised as one of the UK’s leading
providers of nutrition education. Alex
delivers an annual series of UK and US
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practitioner postgraduate seminars,
workshops and masterclasses, both
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Performance
fatigue –
central,
peripheral,
or what?
You could say that fighting fatigue, along with avoiding injury and illness, is the holy grail
of sporting performance: hence the sports science world has been trying to understand
performance limitation for decades. Ian Craig reviews a number of compelling theories
and concludes that the body is too clever for just one mechanism of fatigue.

M

any years ago, when I
was studying physiology,
we were given a class
assignment to debate the
limitations of an athlete’s
maximum oxygen uptake;
the quite possibly over-valued VO2max
(1). There were two researchers evaluating
this question at the time, who were from
competing Californian universities. I can
even remember their names 25 years later:
Brooks and Davis. Half of our class had to
thoroughly sour a compelling paper by
Brooks, suggesting that VO2max was limited
by the peripheral utilisation of oxygen in our
musculature, and the other half had to soak
up the messages of Davis, which hypothesised
that VO2max was limited by cardiovascular
circulation. It was a fierce debate and I wish
I could remember which half of the class
won… But I do remember thinking at the
time: why would such a sophisticated thing
as the human body possess one particular
physiological bottleneck to oxygen dynamics?
Surely, as the body adapted to exercise
training, each physiological system would
expand at a similar rate?

12

I would like you to retain this early quandary
of mine in your mind as you read through the
remainder of this article.

Mechanisms of fatigue
Over the years, there have been many theories
of fatigue that have been postulated from
a number of scientists. Viewed in isolation,
each theory looks extremely convincing and
in all likelihood, does represent part of the
fatigue picture. However, one common trait of
scientists is to examine a subject in incredible
detail, but fail to open their eyes to the bigger
picture – and so it is with fatigue theories.
Most of the early fatigue theories were
based on peripheral functions slowing down
or failing, so some of these will be briefly
reviewed here, but we will then depart into a
more recent theory of central contributors or
limitations to the working body. The article
will then conclude by looking at potential
mechanisms of fatigue that you might find in
the arena of functional medicine, but which so
far have eluded the field of sports science.
n The cardiovascular model
This model fits in nicely with the earlier

mention of VO2max, suggesting that
endurance performance is determined by
the capacity of the athlete’s heart to pump
blood to the tissues (2). Beyond this capacity,
skeletal muscle anaerobiosis will develop. This
suggestion fits in nicely with the observation
that cardiovascular fitness increases
predictably with training.
The limitation of the model is that it would
predict that the heart was the first to suffer,
whereas it would seem logical that there are
controls to protect the heart from damage.
According to A.V. Hill (3), who was the first to
suggest this cardiovascular limitation, there
is a mechanism to slow circulation as soon
as a serious degree of desaturation of blood
occurs. More recent studies (4) have actually
demonstrated a reduced partial pressure of
O2 during intensive single-legged exercise,
even when cardiac output was submaximal,
suggesting that other mechanisms of fatigue
are also at play.
n Energy supply model
This model suggests that sporting
performance is determined by the capacity to
produce adenosine triphosphate (ATP) from
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phosphagens, glycolysis, aerobic
•F
 alling blood pressure during
glycolysis and lipolysis.
exercise in patients with chronic
This model would assume that
heart failure
exercise would stop when ATP
•H
 eatstroke during prolonged
depletion is complete due to rigor
exercise in the heat
of muscles. However, according
•B
 rain damage from hypoglycaemia
to certain research studies, ATP in
during prolonged exercise, when
muscles forced to contract under
liver glycogen stores are depleted
ischaemic conditions is not thought
Figure 1, left, clearly depicts the
to drop below 60 per cent of resting
central governor theory with regard
values (5), meaning that there must
to the relationship between the
be an overriding mechanism that
brain, heart and muscles during
prevents muscles from excessively
physiological load. It does not
depleting their energy stores.
suggest that fatigue is influenced
Figure 1 – a schematic view of the Central Governor theory of fatigue (10) only centrally, but that afferent and
Having said that, well-known
creatine researcher Paul Greenhaff
efferent neural communication
with the prolific writing of Tim Noakes in the
(6) has been noted as saying: “during
between the central and peripheral regions of
early 2000’s (9, 10, 11), but he himself actually
high-intensity exercise, the depletion of
the body are key to physiological safety during
cited A.V. Hill (12) as the original proponent
phosphocreatine (PCr) stores in the body
strenuous work.
of a central ‘governor’ at play in physiological
contributes to the onset of fatigue, with the
Opposition to the Central
fatigue mechanisms.
result that ATP cannot be resynthesised at
Governor
That said, it has been Noakes who has
the necessary rates to continue the exercise
Only two years after Noakes’s final paper on
brought the central fatigue mechanisms
at the same level.” Therefore, when we are
this subject (11), Weir and colleagues (16)
into our current awareness. By ‘central’,
looking specifically at short-duration highchallenged the theory with the observation
we are talking about the brain and central
intensity exercise, the availability of PCr may
that a variety of peripheral factors are known
nervous system that may be limiting our
be a contributing limitation to muscular
to compromise muscle force and power,
exercise capacity, rather than the peripheral
performance.
and that these effects may protect against
mechanisms described before. In the words
catastrophe.
of Noakes (9), it is the “processes involved in
n Energy depletion model
Instead, these researchers suggested
skeletal muscle recruitment, excitation and
In exercise lasting more than two or three
that the mechanism of fatigue depends on
contraction.”
hours, depletion of glycogen stores is
the specific exercise stressor. Their revised
A notion of neurotransmitter contribution
thought to be a limiting factor. Muscle or
model included aspects of both central and
to performance, cited by Noakes (9) and
liver glycogen depletion has been associated
peripheral contributions to fatigue and they
Davis & Bailey (13), suggest that the central
with fatigue and carbohydrate loading has
stated that the relative importance of each
concentrations of the neurotransmitter
been associated with improved endurance
probably varies with the type of exercise.
serotonin, and possibly dopamine and
performance.
acetylcholine, alter the neural impulses from
In support of this theory, Rauch et al (7)
So, who’s correct?
the brain to exercising muscles to reduce
asked eight cyclists to complete two hours
Looking at all of the theories above, each one
skeletal muscle activation. An important
of cycling at 73 per cent VO2max, followed
by a one-hour time trial. They did this on two
is derived from quite a number of research
contributor to this particular central fatigue
occasions; one carb loaded and the other
studies, so we can’t just sweep them all
theory is the notion that a decrease in the
carb-depleted. Despite greater mean power
aside. The situation with the central fatigue
plasma concentration ratio of free tryptophan
output in the carb-loaded state, seven of
hypothesis is a very good example of scientists
(precursor to serotonin) to branched chain
the subjects completed the time trials with
and their egos – they like to think they are
amino acids (BCAAs) by oral administration
the same end exercise muscle glycogen
being revolutionary with their theories, when
of BCAAs reduces the level of fatigue (14).
concentrations in both carb-loaded and carbactually they are just pulling together a
Several experiments have provided evidence
depleted states.
for this theory; for example, when BCAAs were few threads. If you take a look at any good
The authors suggested that pacing
physiology textbook, you will read about
supplied to subjects during cycle ergometer
strategies during the time trials have resulted
feedback loops from peripheral receptors
exercise, their ratings of perceived exertion
from integrated feedback from the periphery,
to a central control centre; a concept that
and mental fatigue were reduced (15). This
perhaps from glycogen content in exercising
has been understood for many decades. For
theory, of course, has received both support
muscles.
example, chemoreceptors (O2 and CO2) and
and criticism, but it is still worth noting within
baroreceptors (blood pressure) in the carotid
However, it has also been shown that
the whole scheme of fatigue hypotheses.
arteries and aorta feed back to the medulla
athletes have stopped exercising due to
Noakes also argued that from a
oblongata (the cardiovascular centre) in the
fatigue with the same levels of glycogen
physiological safety point of view, that a
brain stem. These feedback loops are lovely
and carbohydrate oxidation as they had one
reduced central activation of the exercising
examples of the communication that exists
hour before (8). So, glycogen status may
muscles makes sense to protect humans
between the periphery and the brain, so with
be a contributor to fatigue, but there are
from negative physiological outcomes. For
this awareness, it is very obvious that central
undoubtedly other factors also at play.
example:
mechanisms contribute to fatigue.
• Myocardial ischaemia during high-intensity
Enter the central fatigue
Give Noakes his due; he did credit A.V. Hill
exercise
hypothesis
with the original central governor theory and
• Muscle ATP depletion and rigor during high
The central fatigue hypothesis has always
he did propose it at a time when too many
intensity exercise
been in the exercise physiology literature.
scientists were working in a reductionist way
• Myocardial ischaemia or cerebral hypoxia
The theory has been strongly associated
(see p28 of this magazine). Also, not to belittle
during exercise at altitude
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of research are done, just as long as they
are eventually brought back into the bigger
picture of the wonderful symmetry of wholebody physiology.

What else influences
fatigue?
The discussion that we’ve just had is very
much based on the intellectual needs of
science to try and understand the body more.
But how do we put it into useful nutritional
practice? Firstly, for a particular athlete, think
about which mechanisms of fatigue are most
likely to limit his or her particular athletic
performance? Is it phosphate provision (ATP
and creatine phosphate)? Is it anaerobic
capacity (lactic acid dynamics)? Is it glycogen
storage and provision? Is it fat metabolism
capabilities? Is it the economy of locomotion?
Or is it motivation and psychological drive?
There are many things to consider with your
athlete or active individual. So before you
work with them nutritionally, try to understand
them energetically and metabolically. You can
then consider from a functional perspective,
how you might nourish them to dampen
fatigue when they train and compete.
Additionally, if we delve into the world of
nutritional therapy and functional medicine,
here is an incomplete list of important
considerations with regards to mechanisms of
fatigue:
• Mitochondrial function (17) has been
linked to complex conditions such as chronic
fatigue and fibromyalgia (18) and in cases of
overtraining syndrome, histological changes
in muscle have been noted, including
evidence of muscle fibre and mitochondrial
abnormalities (19).
• Microbial load has been associated with
immune dysfunction in athletes and, in some
cases, long term chronic fatigue (20).
• Central nervous system balance is
fundamental to athletic performance.
Sympathetic drive that is not balanced by
parasympathetic input is not only a fast track to
physiological burnout (21), but is most likely to
cause over-arousal in an acute athletic setting.
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“There are many things to consider with
your athlete or active individual. So
before you work with them nutritionally,
try to understand them energetically
and metabolically. You can then consider
from a functional perspective, how you
might nourish them to dampen fatigue
when they train and compete.”
• The hypothalamus-pituitary axis directly
innervates thyroid, adrenal and gonadal
function (21), each of which is supportive to
athletic energy and the hunger for training,
plus subsequent recovery.
• The mind-body load is a fundamental
consideration within the world of fatigue. In
Noakes’s 2000 paper (9), he actually listed
psychology as one of the mechanisms of
fatigue and I have personally seen him
present compelling evidence on this topic.
Additionally, within the world of chronic
fatigue, the Chrysalis Effect organisation
actually devotes a lot of coaching time to
life stressors that are directly affecting the
individual’s experience of fatigue.
While many of the factors that I’ve just listed
may be considered as chronic influencers of
fatigue and not competition-specific acute
influencers, we need to remember that if an
athlete can maintain a strong base level of
health, there is a strong platform available
for them to spring off when it comes to peak
physical outputs.

In conclusion
Let’s return to my classroom assignment of
the 1990s, when we debated the limitations
of VO2max. Which half of the class was
correct? I think both sides of the argument
were correct. The same applies to the models
of fatigue, to which of course VO2max also
contributes. In a general sense, in a healthy
and fully functioning human, I don’t believe
that we have any physiological bottlenecks to
the extent that we can identify the singular
9. Noakes TD (2000). Physiological models to
understand exercise fatigue and the adaptations that
predict or enhance athletic performance. Scand J Med
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cause of fatigue. But what I would say is that
under conditions of high-intensity anaerobic
exercise, the rate of ATP production and
lactate production will undoubtedly be factors
as to when and how much we slow down,
and under long duration aerobic exercise,
glycogen depletion is going to influence
when we ‘hit the wall’. But all of the peripheral
mechanisms communicate fluently with central
mechanisms and between them, the collective
voice of our body decides when it has had
enough. This article has set the historical
scene of fatigue research, but the field is
always evolving. We’ll look to do a follow-up
article in the near future. fsn
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[Elite interview: what’s your diet like?

Lauren Winfield [

England cricket

26-year old England cricketer, Lauren Winfield, is a wicket keeper
and opening international batter. She was a member of the
winning women’s team at the 2017 Women’s Cricket World Cup
held recently in England. Additionally, Lauren is an ambassador
for the charity Chance to Shine, which promotes education and
leadership skills to children. We asked her a few questions.
Hi Lauren, thanks for chatting
to us. How does it feel to
be the winners of the recent
World Cup?
LW: Pretty surreal really. It was
a big aim of the team; working
towards it and pushing towards
it, and obviously to win it was
incredible. There were new
players coming through, so it
was a new era and a new cycle
of players.
You were out with a wrist
injury in the early stages of
the World Cup – have you
now rehabbed that back to
full strength?
LW: Yes, obviously I got that
wrist injury during the first warmup game and missed that part
of the competition. I’m just lucky
that the medical team could get
me up and going as quickly as
possible, because at one stage
it was looking like I would be
out for the whole thing. In any
other environment, it would
have probably been a couple of
months on the bench.
Women’s cricket is currently
a smaller sport than its male

counterpart, so how much
team support do you receive
in terms of your nutritional
and dietary requirements?
LW: It’s probably on a similar
level to the men’s team these
days. Both teams have full
time strength and conditioning
coaches and nutritionists and
I think that’s been the biggest
part of our growth really. This
new side is probably fitter and
stronger than we’ve ever been.
That fitness probably shows on
the field more than anything,
especially when running
between the wickets.
Since we’re a sports nutrition
magazine, we’re interested
in knowing about your food
choices. From your years in the
sport, what have you learned
in terms of eating strategies
that work well for you?
LW: I’m really into my training
and nutrition – as a player and
beyond that as well. If you’re
training hard and pushing your
body to its extremes, you need
to be able to get the most
from those training sessions.
You need to make sure you’re

eating enough because what
we’re doing is really physical.
And then you’ve got your
supplements that you take
to enhance your training and
performance as well. It’s all
hugely important in what we do.
Would you mind sharing a
sample day’s diet with our
readers?
LW: In the mornings I would
usually have something like
scrambled eggs on toast, or
a protein pancake – these are
usually my two ‘go tos’. If I’m
travelling, I try and make good
choices at service stations, such
as sushi or a salad or fruit or
something like that. At night, I
eat meat or fish, some pasta or
cous cous or sweet potatoes; that
kind of thing. Because we spend
so much time away from home, it
is about making wise choices to
make sure that you have the right
foods in your body.
How do you eat differently
for the varying formats of
the games? For example;
test cricket compared to a
twenty20 match?
LW: For a test match, I would go
for more fats and protein and
probably less carbs, because it
is a much longer day and you
don’t need the energy spike
as much. And for the higher
intensity twenty20 matches, I
would have more carbs foods,
such as bananas, for the faster
release of energy.
You use Grant Hodnett’s
nutrition products, who
is an ex-cricketer – which
supplements do you find to
be beneficial for your training

16
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or competition support?
LW: I use a few of Grant’s
products. I use branched chain
amino acids (BCAAs) around
strength sessions. I obviously
use the protein powder
before and after sessions
to aid recovery, plus it is a
key ingredient in my protein
pancakes in the morning! I
would rather have food over a
supplement, but when you’re
on the go all the time, or you’re
travelling, sometimes you need
things that are quick, such as
shakes – they are more at hand
and easier to get into your body.
How does your food and
supplementation change
according to where you are
geographically?
LW: We don’t have a
geographical plan as such, but
in certain countries you have to
be careful about what you eat,
such as in India or Bangladesh,
where we will rely more heavily
on supplements, such as protein
bars and shakes. In countries
like Australia and New Zealand,
we will eat pretty much the way
we do back home. fsn
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[Case study

A marathon induced
depression

Scientists are beginning to link our psychology to our physiology and so it is that
depression has recently been connected with gastrointestinal dysfunction. Functional
medicine practitioner Pete Williams shares his intriguing case of a depressed marathon
runner, in which he eloquently demonstrates functional practice.

T

his is the case of a formerly
robust 32 year old female
investment banker, whose
health declined after
completing her fifth marathon.
The case study was presented
at the recent IHCAN Functional Sports
Nutrition conference in London. It will
demonstrate the application of the functional
medicine model in identifying the root cause
of the patient’s poor health. Additional
tools used with this model are the time-line,
and the ATM’s (antecedents, triggers and
mediators).
When presenting case studies, we need to
be mindful that all cases are individual and
there may not be one standard treatment
protocol for similar cases. Despite the fact
that this patient improved following my
treatment, I cannot guarantee that this was
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solely down to my interventions. Although we
would love to think that it was!

Background
This patient presented at my clinic in
February 2016 with depression and chronic
fatigue like symptoms, that had began to
appear shortly after becoming unwell during
the latter stages of her fifth marathon in May
2015. The marathon was clearly the trigger for
her current condition.
She had gone to her GP in June 2015,
still feeling unwell, and had subsequent
blood tests completed, which all come back
normal. Her GP suggested post-viral fatigue,
triggered by the marathon, which would
eventually clear up. Under the circumstances;
good advice.
Her symptoms continued, however, and by
December 2015, she presented back at the

GP, where a diagnosis of possible depression
was discussed. Treatment options, which
included medication, were suggested by the
GP. The patient chose not to go down this
route and subsequently came to see me for
an alternative treatment plan.

The timeline tells the story…
One of our best investigative tools is the
timeline: a chronological and detailed case
history allows potential clues to be plotted
out. With the patient being so healthy up
until the marathon, it was clear that the
action of running such an event was the key
to understanding her current symptoms.
I theorised that her gastrointestinal tract
suffered significant trauma on the day and
that the continued consequences of the
marathon were still mediating her current
condition.
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“We should
not be ‘green
pharmacists’,
replacing a pill
for an ill with
a supplement
for an ill.”

I worked through her timeline, from preand post-birth (antecedents) right up to
the point when the marathon finished and I
applied scientific rationale at various points
on the timeline, which may have relevance to
the case.
My patient came from very healthy
parents and grandparents, who were all
still alive. She was born by C-section and
bottle-fed, factors that may have increased
her risk of microbiome and immune related
concerns, when matched against normal
delivery and breast feeding in early life (1,2).
She had some recurrent otitis media (for
around five years), which was treated with
antibiotics; again, suggestive of possible
microbiome, gastrointestinal (GI) and
immune dysfunction. Additionally, it has
been shown that one course of antibiotics
can change the microbiome for at least one
year in duration (3).
The only time she started to see GI
symptoms was when she started to take up
regular running and competing in marathon
events. Endurance events, running in
particular, can create a ‘perfect storm’ of
events for trouble in the GI tract. I will refer
you to papers (4,5) for a detailed overview

on this topic and the cytokine storm model is
also illustrated in Figure 1 below.

The day of the event
On the eve of the marathon, my patient
consumed a meal that was higher in refined
carbohydrates and saturated fats than she
would normally have eaten. She also drank
more alcohol than she would normally drink
and I propose that these actions may have
contributed to increased GI inflammation and
to an increased risk of intestinal permeability
(6,7). She was, however, well hydrated before
going to bed and felt great on the morning
of the event.
In the first hour of the race, she felt
great and was on target for a quick time. In
her second hour, however, she started to
experience some GI discomfort and noted
that the weather had become much warmer.
Her symptoms worsened and to counteract
this, she slowed her pace rather than lose
control of her bowels. By the third hour
her pace had slowed considerably, mainly
in an attempt to prevent having a bowel
movement. Despite this slowing of her pace,
she managed a time that was within one
minute of her previous personal best.
Immediately after the race, she was in
significant GI distress and needed the
bathroom. Following a forceful evacuation,
she felt somewhat better. However, when

My theory and working
hypothesis
My theory? The marathon had induced
an inflammatory cascade; i.e. a cytokine
storm. The resulting effects created
increased permeability of the GI tract,
allowing higher than normal levels of
gram-negative bacteria to enter the body,
carrying lipopolysaccharides. The increase
in lipopolysaccharides created endotoxemia
and stimulated a cytokine response that
continued to mediate her symptoms.
A response that mirrored the results of
Jenkendrop et al (8) on competing triathletes.
Why did the symptoms persist some
10 months later? Continued exposure to
lipopolysaccharides can induce a central
neuro-inflammation, which can last for
several months (9), inducing depression-like
symptoms. Her GP was indeed correct. She
was likely depressed and this depression
was mediated by cytokines from continued
exposure to lipopolysaccharides, resulting
from increased intestinal permeability,
triggered by the marathon.
Research now indicates that a significant
subset of patients are depressed due to
inflammation (10,11). This makes sense
from an evolutionary and physiological
perspective; very recent evidence is
indicating that the patients in these subsets
are likely to display a more inflammatory led
genotype (12).
We should potentially be linking this
new science of inflammatory genotypes
to exercise prescription, especially with
regards to the more appropriate intensities of
exercise for this group. By prescribing certain
exercise regimes, are we at risk of increasing
inflammation in an already inflamed person,
making their depression symptoms worse? I
think this is research worth doing.

Additional information from
the consultation
Figure 1 – a
cytokine storm

she was back at her hotel room several
hours later, she become very fatigued and
feverish and took some non-steroidal antiinflammatories (NSAIDs) to relieve these
symptoms. Did these NSAIDs aggravate an
already highly irritated and inflamed GI tract?
Despite the medication, she continued to
experience a fever and flu-like symptoms
throughout the night. These symptoms had
begun to ease by the morning, by which time
the effects of muscle soreness had started to
develop.
Thirty-six hours post-marathon, she took a
very uncomfortable flight home to the UK.

During my initial consultation with my patient,
the basic physical exam was normal, but she
was uncomfortable on light palpation of her
GI tract, indicating possible inflammation.
We discussed her Bristol stool scores (13) and
these indicated a likely inflamed GI tract. On
a 7-point scale, prior to the marathon she
scored 3-4; immediately after the marathon
she scored 7 (liquid consistency); a month
after the marathon she scored 6; and at the
time of consultation she scored 5.
She had a good understanding of
food and as such, her dietary habits were
excellent. She was also taking a 1-a-day
multinutrient. Although her blood work was
mostly normal, it was a C-reactive protein
(CRP) measurement of 4.1 that raised my
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that she may have some low-grade
➤ suspicion
inflammation. This suspicion was based on
research that demonstrated that athletes and
healthy individuals have lower than average
high sensitivity C-reactive protein levels
(14,15). Her level was also close enough to the
new minimum recommended CRP level of 5,
in suspicion of inflammatory-led depressive
patients.
Further testing of her GI barrier (Figure 2,
right), showed a continued breakdown on the
GI wall and elevation of lipopolysaccharides,
plus a cytokine panel showed elevations of
most of the cytokines tested.
This test information provided the
continued triggers and mediators of her
symptoms and also a clearer intervention
strategy.

Figure 2 – Intestinal barrier and cytokine testing – before intervention

Repair the barrier  reduce the
inflammation from LPS

My interventions
After discussing the findings with my patient,
she indicated that she would like to do as
much with real food as possible and then to
use supplementation. Homemade fermented
foods, such as sauerkraut and yogurt,
therefore became staples in her diet.
My past experiences with supplemental
regimes have taught me to go slow and titrate
up gently over a few weeks. Many patients
find large doses of multiple supplements too
much to tolerate early on and with my patient,
we were using foods first. The supplement
choices used were mixed ingredients to
support GI mucosal repair, and a reduction in
inflammation.
Are supplements the answer? No, but they
are one part of the recovery. We should not
be ‘green pharmacists’, replacing a pill for an
ill with a supplement for an ill. We need to
do much better; we have to treat the whole
of our patient’s life. For example, getting
her to engage more with friends and family
was good socio-genomics – there is plenty
of evidence to show how this can enhance
health and mood (16,17). Using simple and
very low-level exercise to engage her more
with the outside world was a step forward to
reducing the social isolation that can occur
with high levels of cytokines. We agreed not
to do any significant ground reaction activities

like running, because this could create
mechanical trauma to the GI tract during the
initial recovery period.
The first few weeks, we worked on foods
first and gradually increased the fermented
foods, which she tolerated well. However, she
responded poorly over the next two weeks
to supplementation and actually felt worse,
so I pulled her back to a minimal dosing. Two
weeks later, she did start to get used to the
regime, but noted no change in symptoms. It
was not until the fourth week on supplements
that she was re-measured through a DASS
score sheet (18), noting no change in
depression scores, but a 50 per cent reduction
in anxiety. She also reported sleeping better.
From weeks five to eight, she got up to full
dose on supplements, except for berberine,
which she found difficult to tolerate. After
12 weeks, she was retested (Figure 3 above).
Her cytokine panel was normal, as was her
blood zonulin. These were clear indicators
of a regime that had achieved its goal. Her
C-reaction protein score was 0.4 and her
DASS score was normal.
Four months on from my initial treatment,
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Figure 3 – Intestinal barrier and cytokine testing – after intervention

I took my patient off all her supplements and
eventually she was only taking a multi-nutrient
product, as well as continuing to have a good
variety of fermented foods. She had become
particularly good at fermenting kefir! On my
advice, she steadily increased her running
(to three sessions per week, with a phased
increase in intensity and duration and de-load
weeks). In my last conversation with her, she
reported feeling back to her usual happy, fit
and healthy self. fsn
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[Informed sport

How safe
are your
supplements?
Informed-Sport tests supplements and their ingredients for inadvertent contamination by
substances prohibited in sport.

A

product but not listed on the label, the vast
majority of reputable nutritional supplement
companies do not engage in this practice.
Informed-Sport tests over 13,000 samples
a year and have found that contamination
typically occurs inadvertently and that the
levels of substances found are very low (i.e.
not indicative of deliberate addition).

Why do supplements need to
be tested?

Aren’t prohibited
substances in sport illegal
for sale?

Our research has shown that up to one in
ten supplements sold on the market are
contaminated with some form of stimulant or
steroid prohibited by the World Anti-Doping
Agency (WADA).
Although the contamination may be
present at a very low concentration, the levels
may be sufficient to generate a positive drug
test in elite sport – in other words, the athlete’s
urine sample may show evidence of taking
steroids or banned stimulants.

Although many of the substances listed on
a prohibited substance list are illegal for sale
(e.g. cocaine, ecstasy), there are also many
that are prescription drugs or legally available
for sale over the counter.
It’s important to understand that just
because it’s banned by sport does not mean
its banned for sale. Legal supplements may
be prohibited by sport if the governing body
considers that the substance provides an
unfair advantage in training or competition.

Do supplement companies
“spike” their products with
substances not on the label?

If I don’t see a banned
substance on the label, does
this mean it’s safe?

Although there have been incidents where
prohibited substances were found in the

This is a common mistake that has been
implicated in the suspensions of several elite

nyone choosing to use a
supplement should look
for the Informed-Sport
logo on the product and
know that the product has
undergone appropriate
testing for banned substances in sport, a key
requirement for any drug-tested individual
and elite sports person.
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athletes. Prohibited substances may appear
on the label, but under a different name than
what’s on the list. It’s therefore important
to research each ingredient which can be
carried out using your favourite website search
engine.
Also, some raw materials may have
low levels of naturally occurring steroidal
compounds that are found in some herbal
ingredients.
Athletes should only use products that have
been tested for banned substances through a
third party, such as Informed-Sport.

Who is Informed-Sport?
The Informed-Sport certification was
established in 2008, by a world-class antidoping laboratory LGC Ltd.
It is a voluntary programme for reputable
supplement companies who wish to register
some, or all, of their products and carry the
Informed-Sport mark on those products.
Athletes who see the Informed-Sport
logo on a product can be assured it has
undergone rigorous checks and testing to
ensure that the risk of contamination with
banned substances is managed and is safer
to use.
• informed-sport.com
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[Expert Q&A

Renata Crome
In this section of the magazine, each month we
ask an expert a few questions that are pertinent
to nutrition and exercise practitioners. We talk to
Renata Crome, a director of protein specialists
CellsUnited and formerly head of early stage
development at Roche UK.

Nutrient timing has been
an important topic in sports
nutrition for the past decade or
so. Can you remind our readers
about the concept of timing?
RC: Nutrient timing is vital, but
misunderstood. It is not about
when you take your recovery
nutrition, but about when it
reaches the bloodstream.
According to early research by
John Ivy and Robert Portman,
the anabolic window begins
to close within 45 minutes of
exercise completion. This first 45
minutes is the period in which
the muscles are most in need
of nutrition and most receptive
to protein in the blood stream.
It is then through the process
of hyperaminoacidemia, that
muscle protein synthesis can be
maximised.

adequate macronutrients
throughout the day (especially
close to training), there is less
need to support the anabolic
window?
RC: Whatever your prepreparation, you can’t store
protein for later. The amino
acid ‘pool’ is not a reservoir.
Protein gets depleted by
intense exercise and must be
replenished quickly. The anabolic
window determines the quality
of recovery and pre-digested
protein brings a new level of
immediacy into the equation that
no research has yet anticipated.
We believe this makes the first
hour more important than ever.
You talked about recovery
nutrition reaching the
bloodstream – are the
digestive processes therefore
involved in inhibiting or
optimising nutrient timing?
RC: The physiology of the
human digestive system means
that conventional proteins such
as whey, even if consumed
immediately, may not reach the
muscles before muscle protein
synthesis potential is in decline.
Turning whole proteins into
the bioavailable amino acids
craved by the muscles requires
several time-consuming stages
of digestion. By this time, the
optimal window for recovery has
declined.

What are your thoughts on
more recent nutrient timing
research, which suggests
that as long as we consume

From what you’ve just said, it
sounds like the bioavailability
of the proteins consumed after
exercise are important within
this nutrient timing construct?
Which protein sources do you
therefore favour?
RC: Salmon, a superfood
in its own right, provides a
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highly bioavailable protein
source when transformed by
enzymatic hydrolisation into
free amino acids and short
chain polypeptides. This
pre-digested protein enables
hyperaminoacidemia while blood
flow and oxygen levels are still
elevated. Over 90 per cent of
the peptides in our new product,
Cellper®Elite, are shorter than the
smallest peptide in whey protein
isolate – it’s a major advance in
bioavailability and an entirely
faster recovery opportunity.
What about the amino acid
make-up of the particular
protein – does that make a
difference to recovery in your
opinion?
RC: In our consideration,
muscle recovery requires all
20 amino acids to be available
to the muscles simultaneously
and all 20 must be supplied in
the correct relative quantities.
Shortfalls in any of the amino
acids may compromise recovery
and this is why the popular
technique of using BCAAs for
recovery is now recognised as
being less than ideal. The amino
acid profile of salmon appears to
be closer to human requirements
than any other protein source in
sports nutrition today.
What about whey, our old
favourite?
RC: Whey is a useful supplement
for diets that lack protein.
However, in our mind, its
digestion time is too long to
expect it to act as a front-line
recovery product. Pre-digested
salmon protein leapfrogs whey
in recovery terms because it
requires little or no digestion.
Amino acids don’t taste

particularly good but, if recovery
is the priority, Cellper®Elite is a
new and better way to go.
Can you please pull some of
your arguments together for
us with regards to optimising
recovery via nutrition?
RC: Physical development
doesn’t happen in the gym; it
happens afterwards, but only if
recovery is properly managed.
There is enormous focus on
‘marginal gains’ in every sport
– optimising recovery in the
first hour is significantly more
than a marginal gain and now
it is possible. Missing this vital
window is a setback which results
in athletes gaining less benefit
from their training. Compromised
recovery can also increase the risk
of injury and delay the time until
they can safely compete or train
again. fsn
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Hi Renata, welcome to the
magazine. You talk a lot about
a vital recovery window
after exercise with regards
to getting protein into the
muscles. Can you tell us more?
RC: The opportunity for
nutritionally-enhanced recovery
during the first hour is influenced
by four key factors: intake
timing, the digestive barrier,
bioavailability and nutrient
quality. Getting protein to the
muscles in the first hour is crucial
and, if you don’t get timing and
nutrition exactly right, recovery
falls way short of optimum.
There is, it seems, a lack of
awareness of just how short the
anabolic window is, and this is
compromising recovery.

Roche, Renata has joined
CellsUnited to guide product
development, combining
this with advanced drug
development at Cancer
Research UK.CellsUnited is
a sports nutrition company
dedicated to enabling
recovery for high performing
athletes in the first hour
after heavy anaerobic
exercise when MPS, recovery
and growth can be optimised.
www.cellperelite.com
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[Food and physiology

Are you a nutritional
reductionist?
We live in an era of nutrition being defined by calories and gram values of our
macronutrients. Instead, Tom Bainbridge argues for complexity, recognising the numerous
factors that influence our nutritional health.

I

f you were to ask someone if they were a
reductionist, they would probably either
look at you quizzically, or just say “no”. The
word sounds negative, for a start, and it’s
often used in common discourse with a
somewhat negative light.
For example, person A says: “People
end up homeless because they do [Insert
negative thing here].” Person B then replies:
“Oh, stop being so reductionist; it’s way more
complicated than that.”
Now, in the above verbal exchange,
person B is 100 per cent correct, so it’s fairly
understandable that the term isn’t something
that most folks would self-identify with.
This, however, isn’t actually an example
of reductionism – it is something else
entirely. It could either be a fallacy of hasty
generalisation (where you assume a small
sample is representative of the whole) or more
likely a point of confusion, where one assumes
that a single explanation is enough to explain
a complex thing. This is what we would call a
reduction fallacy.
Reductionism, however, is different to
the reduction fallacy. Given it’s proper
name, methodological reductionism is the
philosophical theory that posits the idea that
a complex thing can be best represented by
descriptions of its smallest parts. To give an
example, methodological reductionism lends
credence to the idea that the sliding filament
theory (the complex interactions between
actin, myosin, titin, calcium and ATP within a
sarcomere of a muscle cell) is the best way to
describe how a muscle contracts.
Additionally, methodological reductionism
says that the best way to explain how food
interacts with a person is by describing the
impact of the macronutrients, micronutrients
and fibre therein on their physiology.

Why be reductionist?

Now, this has obvious utility of course.
Understanding things in a reductionist way
allows us to plan a nutritional approach which
will have a (relatively) reliable, predictable
outcome. It also allows us to adjust small parts
of the whole in order to redirect the trajectory
of progress, and it lets us debunk myths, such
as the idea that carbs or fats are uniquely
fattening.
Other reductionist ways of thinking include:
• Understanding the basics of biochemistry
lets us appreciate the important role of
protein balance during caloric restriction.
• Knowing the basics of glycogen synthesis
helps us understand why our client gained
two kilos last week after we increased their
carbohydrate intake.
• Knowing the basics of cellular respiration
tells us that an increase in carbohydrate
intake is going to be more important for a
client undergoing glycolytically demanding
activity like a CrossFit WOD, than it is for a
relatively sedentary client, taking a two mile
walk.
This stuff matters, and a good nutrition
coach should know it all, but it’s far from
perfect. This reductionist approach has been
referred to as ‘nutritionism’, which is the idea
that the impact a food has on our health can
be explained by the sum total of the impacts
of all of the different nutrients therein. But we
should also be asking the question: “could the
impact of the whole be different to the sum of
it’s parts?”

Where reductionism falls
down
The problem with reductionism doesn’t lie
in the fact that it’s inherently flawed. The
problem is with the application of knowledge

gained through it. In order to analyse the
role of these smallest parts, the scientific
method removes a lot of other factors that do
actually influence our physiology. In science,
everything is controlled and then one thing
is changed, and the impact this has can be
observed.
From this sort of scientific enquiry, we
have (falsely) learned, that in terms of body
composition and even health, if all else is
equal, that it doesn’t really matter all that
much where our carbohydrate comes from (1).
Another notion in nutrition is that, if all else
is equal, so long as protein is controlled, that
it doesn’t matter where the remainder of your
calories come from for fat loss (2). Additionally,
if all else is equal, that it doesn’t matter for fat
loss if you eat two meals or six per day (3).
There are many examples, but most of them
have one thing in common; the idea that all
else must be equal. This is great so long as a
diet is well controlled, and it’s great so long
as you don’t have anything funky going on
physiologically. If you are the kind of person
who can have a bunch of numbers to hit, then
hit them, and you fit the bracket of ‘generally
healthy’, then you’ll have a lot more freedom
when it comes to food choice. For general
health, it’s always going to be important to opt
for nutrient dense, minimally processed foods
as a rule, but if all else is equal, substituting
potato waffles in for potatoes on occasion isn’t
going to unduly ruin your physique or your
health.
When we add human nature back into
the equation, though, and appreciate that
the conscientiousness of our clients may
not be at the same level of ourselves, things
start to get a little more complicated. Where
methodological reductionism falls down is in
the thinking that nutrition is all about nutrition

“This reductionist approach has been referred to as
‘nutritionism’, which is the idea that the impact a food
has on our health can be explained by the sum total of
the impacts of all of the different nutrients therein.”
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Food and physiology

science, when it isn’t. Nutrition is as much
about psychology, and more specifically
behavioural science, as it is about hard
nutrition science, and therefore there are
some things that anyone working with clients
really needs to bare in mind, beyond the
macros, calories and all of that.

Food choice matters, just like
macronutrient quantity
How many times have we heard that it’s
not food choice that matters, only the
macronutrient content of that food? This was,
of course, a large pendulum swing away from
the extreme view that all that matters is eating
a certain set of foods and that calories were all
but meaningless – but it was a swing too far.
Aside from the nutritional information,
the satiating effects of different foods are
critical; after all, feeling satisfied after a meal
can be incredibly important for those who

don’t have a lot of calories to play with. Sure,
you can have a wedge of cake and still reach
your theoretical number goals – but would it
possibly be easier if that hyperpalatable stuff
was left out for a few weeks? What about
those clients who know that they are allowed
two biscuits on their nutrition programme,
but that leads to three, then four, then five
biscuits, followed by the statement; “I’ll start
again tomorrow?”

Hedonism, what causes it
and why it is a problem for
some
By hedonism, I mean the drive to eat more
and more, which will have a far greater
influence on dieting success for some than it
will be for others. Research has shown that the
hedonistic drive to eat (which is made up of
numerous factors, including dopaminergically
mediated cravings) is stronger for those who

are obese than those who are not (4). The
same goes for the reward sensation upon
eating – this means that obese people want
food more, and need more food to satiate
their desires, and this is rooted in brain
physiology.
On top of this, consider that the enjoyment
of foods with a higher fat content is higher
for obese compared to lean people, and that
the enjoyment of high fat and sugar foods is
higher for ex-obese people than the currently
obese (5).
Finally, consider that those who are obese
will notice food more in their immediate area,
and that this is associated with an onset of
cravings (6). All of this means that while it may
be technically correct that eating a smaller
portion of certain snack foods, or doing so
in a more regimented, measured way is an
effective means of losing weight for those who
are able to do so, there is a strong argument

www.fsnmag.com

feature.indd 27

[

| FSN NOVEMBER/DECEMBER 2017

➤

27

19/10/2017 10:20

[Food and physiology
for those looking to lose weight, it might
➤ that,
be a more effective approach to simply avoid
‘junk foods’ altogether, at least until some
form of healthy eating approach becomes the
norm.

Habits

Behavioural psychology
says that sometimes the bros
were right
Self-efficacy is a large predictor of weight loss
outcomes (7), which simply means that the
belief someone has about their ability to do
the things required to improve their health or
body composition, is a pretty good gauge of
whether or not they will try to do it.
One thing that really improves feelings
of self-efficacy are small wins. Success at a
28
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seemingly pointless thing can increase your
desire to do something more meaningful –
that’s why the army are so anal about making
your bed a certain way. Another thing that
increases self-efficacy is preparation – the
more prepared you are, the more likely you
are to do something.
Historically, bodybuilders have spent time
at the weekend preparing their food for the
week. Posts of Tupperware boxes brimming
with healthy foods dominate some areas of
Instagram fitness, and this has typically been
scoffed at by the ‘evidence based’ nutrition
crowd. Why would these people prep food
and carry it around with them to eat cold?
They could just eat tasty things on the fly and
track it!
Well, first of all, preparing food is practical
and less expensive, but there is a good
chance that it creates a feeling of readiness in
the individual. They may look at their kitchen
bench covered with the forest of meals they
have just made and understand that yes, they
can do this and yes, they are able to eat well
so long as they are prepared. Over time the
requirement for preparation will go away, but
the effects on that person’s confidence may
not. Although food prep isn’t a necessity, it
can be incredibly helpful, and the increase
in confidence just might also seep into other
areas of behaviour change.

Ultimately, the point is this
Nutrition is a science, but applied nutrition is
far more than that. Applied nutrition requires
at least some understanding of the many

other drivers that lie behind successes and
failures relating to nutritional interventions.
There is so much more to nutrition than
knowing how many calories to eat and
thinking that it doesn’t matter if your rice is
white or brown, so diversify your learning and
never forget that we don’t coach nutrition, we
coach people. fsn
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About the author

A habit is a behaviour that you perform in the
same way, on a regular basis, under the same
conditions. It’s an unconscious action that
your brain ‘knows is effective’ and so you
can do it over and over again while
concentrating on something else. You
probably have a morning routine; you
don’t need to think about it, but you do
all the same things and you don’t have to
talk yourself into it. You can drive a car and
hold a conversation, even though when you
were first learning to drive, it took all of your
concentration to find the biting point. Eating
can work in the same way.
Upon experiencing a cue, we get a craving
for an associated food or drink. When finishing
a meal, we can crave dessert; when we see
the cookie jar at work, we can crave a cookie;
when we finish a long week, we can crave a
glass of wine. Unless we are being mindful
about it, we will just go ahead and run the
programme, caving in to these desires and
often even not realising what we’re putting in
our mouth.
Ask a smoker: they will be able to complete
the complex task of getting a cigarette out of
the packet, holding a flame in front of their
face, inhaling and then using the ashtray
while doing a lot of other complex tasks, and
sometimes won’t even realise they’ve sparked
up. This is the power of habits.
While we may theoretically know that it’s
okay for a client to keep desserts in their
house so long as they fit their macros, for a
lot of people that’s an accident waiting to
happen. Either they will be stressed, tired or
distracted and simply act out their habitual
behaviour after finishing a meal, or they won’t
– they will sit and resist the craving. How many
days do you think that will last?
For some people, adjusting their
environment: getting rid of the snack
cupboard, getting rid of desk snacks, and
NOT having their favourite treats in the house
all of the time can make a really big difference.
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Ginger has been used to fortify our food taste sensation for as long as we
can remember, but it has nutritional benefits that greatly surpass its
condiment value. Nutritional therapist and international rower, Joy
Skipper, looks at the athletic benefits of this common spice.

T

nine grams of crystallised ginger, it had a
profound effect on saliva production in
healthy volunteers. Amylase activity
was increased and the saliva was not
more watery, although it contained
slightly less mucoprotein (4).
Delayed emptying of the
stomach is a major driver of
indigestion and ginger has
been shown to speed up this
process in people with the condition,
alleviating recurrent pain and discomfort
that is associated with dyspepsia. In a study
of 24 healthy individuals, 1.2 grams of dried
ginger before a meal accelerated emptying
of the stomach by 50 per cent (10).
Research also suggests that ginger is
one of a number of hot spices that increase
bioavailability of some drugs; either by
increasing their absorption rate from the
gastrointestinal tract or by protecting the
drug from being oxidised in its first passage
through the liver after absorption.

regular basis, ginger can be as effective
for pain relief in this instance – one study
showed that 250mg of ginger rhizome
powder consumed four times a day for three
days from the start of the menstrual period,
was as effective as a non-steroidal antiinflammatory drug (11).

Antimicrobial and
antifungal

In conclusion

Some of the minor pungent components
of ginger have been shown to have mild
antifungal activity, with ginger extract
showing mild growth inhibition of certain
bacterias such as E.coli, Salmonella
typhimurium and Strep. Viridans (5).

Anti-inflammatory activity

Treatment of nausea

Gingerol is the main bioactive compound
in ginger, responsible for much of its
medicinal properties – it has powerful antiinflammatory and antioxidant effects as an
inhibitor of arachidonic acid. One study
showed that daily consumption of raw and
heat-treated ginger resulted in moderate
to large reductions in muscle pain following
exercise-induced muscle injury (1).
In another controlled trial of 247 people
with osteoarthritis of the knee, those
who took ginger extract had less pain
and required less pain medication (2).
Additionally, using ginger topically may
be beneficial alongside other herbs as an
ointment for painful joints (3).

Ginger appears to be highly effective
against nausea and has a long history of use
as a seasickness remedy. The effect of one
gram of powdered ginger on seasickness
was tested in a double-blind, randomised,
placebo controlled trial, where 80 naval
cadets, who were unaccustomed to sailing
in heavy seas, were given ginger and it was
shown to significantly reduce the tendency
to vomiting and cold sweating (6).
In pregnancy, results have shown that
although ginger did not influence the need
to vomit, it did significantly improve the
symptoms of nausea and did not pose any
risk or side effect to the foetus. However,
the dictate from traditional Chinese
medicine is that dried ginger should be
used cautiously during pregnancy, with a
daily dose of no more than two grams (8).

Digestive function
Lots of studies have been done with regards
to the stimulant action of ginger on the
digestive system; unfortunately, most of these
to date have only been on animals, although
German scientists found that by chewing
FSN NOVEMBER/DECEMBER 2017
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Pain relief
Dysmenorrhea is suffered by a lot of women
and rather than taking medication on a

Lowering of blood sugar
Ginger has been shown to possess antidiabetic activity in a variety of studies,
with two grams of ginger per day lowering
fasting blood sugar by 12 per cent (9).

Side effects
At high doses (more than four grams per
day), ginger has a blood-thinning effect
and an increase in gastric secretory activity,
potentially leading to heart-burn in some
cases. Topical application may also cause
dermatitis in sensitive people. Ginger may
also be contraindicated in people with a
history of gallstones.

In addition to all the beneficial effects noted
above, this amazing herb root includes
many essential nutrients, such as vitamins B5
and B6, potassium, manganese, copper and
magnesium, so including it in your diet will
not only add great flavour, but may boost
your nutrient intake too.
From an athletic perspective, ginger’s
anti-inflammatory properties may contribute
greatly to the recovery process after hard/
pro-inflammatory training sessions, plus
it can be supportive to gut health in
endurance events where gastrointestinal
distress can potentially be an issue. fsn
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Ginger

his spicy
root is
actually an
underground
rhizome of
a small herb plant belonging to
the Zingiberaceae family and is
a familiar kitchen spice widely
available today, either as a dried root or
powder, or as the whole fresh root. It is a
popular ingredient in cooking, especially in
Asian and Indian cuisine. Ginger has been
used as a pungent spice and medicine for
thousands of years and was thought to have
originated in the Himalayan foothills of
India. Today it is widely grown all over the
world as a major commercial spice crop.
Used in Western medicine, health
benefits include the relieving of nausea,
loss of appetite, motion sickness and pain,
as well as stimulating circulatory activity and
inhibiting arachidonic acid metabolism.
In Chinese medicine, a distinction is made
between fresh and dried ginger, with dried
ginger being most effective in expelling cold
in the constitution of a patient, and fresh
ginger promoting sweating.
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Therapist having
completed her studies at
The Centre of Nutritional
Education and Lifestyle Management,
following her graduation from the
world-renowned Institute for Optimum
Nutrition. Joy has over 20 years
experience in the food industry, creating
recipes and writing cookery books,
plus styling food for television. Joy also
competes at an international level in
sculling and rowing and offers one-toone consultations in Henley-on-Thames,
where she specialises in sports nutrition.
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[New releases
➤Comvita® launches

Manuka honey drinking
vinegar
Comvita® has
launched a new,
ready-to-drink apple
cider drinking vinegar,
available in two
refreshing flavours;
Natural (Original)
and Golden Kiwi.
Made with all-natural
ingredients, this
deliciously uplifting
drink helps you to feel
refreshed any time of
the day.
Drinking vinegar is
made from sweet sunripened New Zealand
apples that have been
naturally fermented and naturally sweetened with
Manuka Honey to produce a pleasant tasting vinegar,
with no added sugars or artificial sweeteners.
Comvita® has been crafting pure Manuka honey
to perfection since 1974. From the hive to the shelf,
Comvita® controls the source to ensure that every drop
is pure, precious and wild. Manuka Honey contains
unique plant phenols that are naturally present at
varying levels in honey, made from the nectar of the
Manuka bush, that is native to New Zealand.
Drinking vinegar is traditionally used to promote
a healthy lifestyle and has an active compound
called acetic acid. This helps improve digestion by
stimulating stomach acid production and supports
blood sugar balance. It is a perfect beverage for
before or after meals, whether at home or on-the-go.

➤The best of both

worlds – New FitJoy
protein bars

A new range of protein bars that hits the sweet spot
between happy and healthy has been launched by FitJoy.
FitJoy protein bars are available in nine delicious
flavours, including Chocolate Peanut Butter, Birthday
Cake Batter, French Vanilla Almond, Cookies and
Cream and Raspberry Chocolate Truffle, which pack a
punch when it comes to taste and they offer a real-food
experience.
There are no artificial colours, flavours or sweeteners
in FitJoy Protein Bars and they are also free from gluten, GMOs (genetically
modified organisms) and the sugar substitute maltitol, making them a healthy
on-the-go snack – especially for those with coeliac disease or gluten sensitivity.
Offering the best of both worlds, each 60g FitJoy Protein Bar has 20g of
protein, between 10g and 13g of dietary fibre and between 220 and 230
calories. Its natural sweetness is derived from stevia extract.
• www.fitjoynutrition.com

➤Arla Foods expands their range
with the launch of a new milk

Arla Foods, the farmer-owned dairy company, has expanded its highly successful
protein range with the launch of a new Arla Protein Milk. The fresh milk delivers
20g of protein per serving, which contributes to the growth and maintenance of
muscle mass. Made with simple and natural ingredients, the milk is 30 per cent
higher in protein than standard skimmed milk and it is fat-free.
Produced from fresh milk, Arla Protein Milk tastes great alone or is perfect
added to smoothies and shakes to give your drink a protein boost.
Steph Barker, brand manager UK for Arla Protein comments: “We all know
that protein is important in a healthy diet, especially for those who exercise
regularly. Arla’s new Protein Milk is a really easy way to incorporate protein into
everyday life and to optimise the workout regime. For gym-goers and exercise
lovers, it’s the perfect way to make a healthy choice without sacrificing on taste.”
• www.arlafoods.co.uk

• www.comvita.co.uk

➤New LithoLexal® naturally powers up bones and joints

Aching bones and joints can get worse as
we age. Around 30 per cent of all postmenopausal women suffer from osteoporosis
and half of those sustain a fracture by the
time they’re age 50. Moreover, a massive 8.5
million people in the United Kingdom are
affected by joint pain, which accounts for
49 per cent of all sick leave, and costs the
economy around £7 billion annually.
Award-winning LithoLexal® offers a new
generation of products specifically created
to change bone and joint health in the
UK population, addressing the growing
economic cost of sick days and the personal
cost for sufferers. LithoLexal® products
challenge traditional calcium alternatives,
which are rock-based and hard for the body
to absorb easily and effectively. LithoLexal®
is the only range of bone and joint health
natural supplements containing a unique
marine plant-based extract, which is
32
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completely different from the rock-based
ingredient used in all generic calcium
products. More than 25 scientific studies
over 17 years have been published in
relation to LithoLexal®, demonstrating its
proven ability to support and protect long
term bone and joint health.
LithoLexal® bone health products are
clinically formulated to:
• Support bone health and strength.
• Reduce the loss of bone mineral in postmenopausal women.
• Improve collagen formation and joint
function in both women and men.
LithoLexal® Bone Health OSTEOPOROTIC
is formulated for bone mineral density
strength. It is particularly suitable for women
at menopausal age and beyond.
LithoLexal® Bone Care ELEMENTAL is
formulated to maintain bone structure
strength. It is suitable for all adults at risk

of reducing bone density, from pregnancy
to endurance athletes, through to all age
ranges and life stages.
LithoLexal® Joint Health ADVANCED
has been formulated to help support
the formulation of collagen, which
contributes to healthy cartilage, especially
proteoglycans, and therefore generally
maintains the normal function of joints.
• www.litholexal.co.uk
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➤WOW, Europe’s first chia seed-based drink
Europe’s first chia seed baseddrink, which claims to boost
your immune system and
suppress your appetite, is now
available in thousands of stores
internationally. The healthy coldpressed juice drink contains
over 11g of the ‘superfood’,
which packs an impressive
punch of 7.25g of protein. A
250ml bottle will provide one of
your five-a-day and contains 33
per cent less sugar than other
fruit juices.
It is available in four flavours:
watermelon & pomegranate;
orange, mango & carrot; apple,
spinach & kiwi; and blueberry,
pear & lemon. The wellness
beverage made by health drinks
brand, WOW, is proving popular
with both consumers and
stockists alike.
Oliver Dickinson, co-founder
of the British start-up explains:
“We are extremely proud to
be the creators of Europe’s first
chia seed-based drink. Having
experienced the incredible
health benefits of the seeds
ourselves, we wanted to
introduce a product that not

only makes these benefits
readily available to all, but tastes
amazing as well. Too often we
are faced with the decision of
choosing a drink that is good for
you, but compromising on taste,
or a tasty drink that is packed
with sugars and additives. We
have found a solution for both
problems with our chia seedbased juices.”
The juices are made by
cold-pressing the raw, highquality, responsibly sourced
fruits and vegetables and
combining these with hydrated
chia seeds. This is done using
a cold pascalisation technique,
high pressure processing
(HPP), which maintains the
nutritional properties of the
drink because of the absence of
heat treatment, and keeps the
original freshness throughout its
shelf-life.
Unlike many other drinks on
the market, WOW’s chia seed
drinks ensure you stay fuller for
longer and can help keep the
3pm hunger pangs at bay. The
outstanding seeds absorb up to
12 times their weight in water,

which then expand in your
stomach, slowing absorption
of food and consequently
boosting your metabolism. They
also add freshness and texture,
providing a unique taste
experience.
Chia seeds have become one
of the most popular ingredients
in the health community, thanks
to their high fibre, antioxidant,
protein and omega-3 content.
They can help improve
everything from the appearance
of your hair and skin to your
heart condition. The high fibre

content helps to regulate your
body’s use of sugars and keeps
hunger in check. However, they
are most popularly added to
high-in-sugar ‘puddings’ and
smoothies, which can counteract
their nutritional qualities.
Oliver continues: “It’s great
to see the health community
understanding the benefits of
chia seeds, but it’s important to
make sure they are consumed in
the best way; one that is tasty,
you can have on the go and is
extremely easy to digest.”
• www.drinkwow.com

➤XYNRGIEsportTM

performance nutrition
unveils an exciting new
product line at The
Cycle Show

➤Nibble launches highprotein bites

Nibble has launched their long anticipated high-protein biscuit
bites. These yummy bite-sized beauties are low GI, fibre-rich,
vegan and gluten-free.
All bites feature a unique blend of gluten-free rolled oats,
toasted pumpkin, sunflower seeds, crunchy pea protein crisps and
low GI dried plums (instead of dates) as the base, so the flavours
really pop. On average, there is less than one gram of sugar per
whole Nibble bite; a lot less than most other bites/bars.
Nibble Protein Bites are available in four delicious flavours:
Lemon with coconut; Mocha with cacao nibs; Sour Cherry with
a hint of orange; and Choc Chip Cookie with 72 per cent dark
chocolate. These bites give you a yummy, but nutritious lift when
you need a little something to keep you going.
• www.nibbleprotein.com

Using clinically studied ingredients from some of the world’s
most respected nutraceutical manufacturers, XYNRGIEsport™
launched an exciting new line of sports performance
products, specifically targeting 35+ ‘lifestyle’ and ‘masters’
athletes and endurance enthusiasts, at The Cycle Show 2017
in Birmingham.
XYNRGIEsport™ founder Andy Farrow says: “When it comes
to product development within the sports nutrition arena,
XYNRGIEsport™ is ‘stepping out of the box’ in new formula
innovation”.
Using ‘clean’, plant-based ingredients and science-backed
polyphenols, XYNRGIEsport is the first company to offer truly
‘bi-functional’ formulas for this target market. The products
have been developed specifically for the needs of 35+ active
endurance enthusiasts with specific and targeted nutrition
requirements that go beyond just sports nutrition. Not just
formulated for performance, endurance and recovery, these
are also highly beneficial to long-term health and wellness,
specifically in the preventive maintenance and repair of joints,
inflammation, muscle fatigue and immunity.
• www.xynrgiesport.com/the-science
www.fsnmag.com
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[Strength and conditioning

Trunk training
This is the sixth instalment of our strength and
conditioning 2017 series in which Connor Browne, lead
strength and conditioning coach at sussex county cricket,
delves into speed training strategies in elite sport.

Exercise 1

Exercise 2

purposes of this article, we will commit to
trunk training.
One of the harsh realities of the modern
day is that we are forced to sit a lot; whether
it be at work or school, while commuting,
and when we are at home. This leads to
people playing sports and other physical
pursuits with a body that is ill equipped to
deal with the physical rigours being asked of
it. It seems fair to say that time poor people
prioritise the fun parts of physical pursuits
like playing sports etc, which leaves very little
time for the less fun activities such as…you
guessed it…trunk training!
Trunk training is also known as core
stability and functional
Exercise 3
training. Over the last 20
years, we have come to
know that trunk training
can lead to improved
sporting performance
and also to reductions in
injury occurrence. More
specifically, it is purported
that trunk training can
lead to a decrease in
injuries associated with
the spine. As mentioned,
our lives lead us to
poor posture and this

Exercise 1: ½ kneeling overhead anterior pallof press

This exercise challenges the system’s ability to hold anterior trunk shape, which is
important for movements such a running: this is termed anti-extension. Advised sets
and reps: three rounds of 10 to 20 reps.

Exercise 2: Standing overhead lateral pallof press

This exercise challenges the system’s ability to hold lateral (side) trunk shape, which
is important for movements such a bowling in cricket, but also all-round spinal health:
this is termed anti-lateral flexion/extension. Advised sets and reps: three rounds of 10
to 20 reps each side.

Exercise 3: Suitcase carry

This exercise is an increased dynamic demand on exercise 2 – adding in the walking
element is a significant challenge. It is important to keep your feet walking in their
own train tracks. Resist the bodies urge to cross your feet in front of each other to
compensate for the one-sided load. Use up to half bodyweight in one hand for three
rounds of up to 20m each side is a target to aim for.

Exercise 4: GHR side hold chest press

This exercise, along with exercises 1 and 2, admittedly could be misinterpreted as
traditional ‘plank’ style isometric training. However, they all have increased control
demands. This exercise is very challenging. Advised sets and reps: three rounds of 8 to
15 reps each side with 2.5 to 20kg.
34
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Exercise 4

in turn leads to the spinal postural muscles
becoming weakened. Take the example of
a young man who played some rugby at
school, who then stoped for a period of 10
years and then decided to play again in his
mid 20’s. However, at this time, he has a full
time job, along with other commitments.
Without specific trunk training, this particular
man is at a very high risk of injury, which
could be specific to spinal injuries in this
case.
In this article, I fully acknowledge the
place that the traditional ‘plank’ style
isometric bracing exercises have in relation
to developing the strength and endurance
qualities of the trunk musculature.
Additionally, however, the purpose of this
article is to showcase a range of more
dynamic and technically demanding trunk
training exercises.
All of the exercises should be performed
with a controllable amount of tension. If
too much tension is causing you to lose
shape, then they will not be useful. They
can all be added in around strength and/or
conditioning sessions with the sets and rep
schemes laid out for each exercise. fsn
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runk training has very much
been a hot topic in the world
of strength and conditioning
for quite some time now. Some
people prefer the term torso
or core training, but for the
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