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HYDRATION AND ANTIOXIDANTS

I never really thought that it would be possible to talk about water for three hours and
still make it interesting, but that is something that Andy Blow did with abundance at the
recent Certificate of Integrative Sports Nutrition course. I therefore asked him if he was
able to write as eloquently and the answer seems to be “yes”. The amazing thing about
hydration is that people sweat at completely different rates, meaning that bespoke
hydration strategies are vital. But, more than that – sweat sodium levels are all completely
different too, meaning that hydration is an incredibly personal thing; so much so that if an endurance
athlete was to get their strategies wrong, they would end up in a lot of trouble.
Our second feature article is from Dr Hannah Moir at Kingston University – it’s an article that I’ve
been waiting for for a long long time – the antioxidant debate: should we or shouldn’t we supplement
antioxidants around training if we want to improve recovery? The answer might be somewhat surprising
to some of you...
Elsewhere in the mag, we’ve got a great case study that emphasises the importance of getting the
basics right (like water); we delve deeper into disability sports with a focus on wheelchair (paraplegic)
specific physiology; we examine coconut water as a potential hydration option; and we also challenge
another old paradigm – that of static stretching for recovery. Enjoy this issue.
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[START LINE News and research update
➤BENEO SHOWCASING AT HIE 2018

BENEO, one of the leading
manufacturers in functional
ingredients, will be using HiE
2018 (27-29 November) in
Frankfurt as a platform to educate
attendees on various emerging
industry trends, including ‘sportification’. Working in collaboration
with professional triathlete and BENEO ambassador, Marc Rink,
the company will educate visitors on the opportunities available
to those leading an active lifestyle and showcase BENEO’s latest
developments in nutrition, when sports and a healthy lifestyle are
combined.
Many sports products that are designed to supply energy contain
high-glycaemic carbohydrates like maltodextrin, glucose syrup and
sucrose, which release glucose into the bloodstream at a rapid rate.
While this is fine for those in need of instant energy, it isn’t ideal for
those looking for endurance in their training and day-to-day sports
activities, or for achieving balanced energy levels throughout the day.
For these consumers, a low-glycaemic carbohydrate that supplies its
energy in a steadier way is preferable, as it not only sustains energy,
but also promotes fat burning, supporting fuel management in sports
as well as weight loss goals.
BENEO’s Palatinose™ (isomaltulose) is a low-glycaemic, fully
digestible carbohydrate that occurs naturally in honey and has a
balanced effect on blood sugar levels. It delivers the energy the body
needs to perform – whether the person is a professional athlete or
someone aiming to make it through a busy and demanding day. Its
natural, mild sugar-like taste and sweetness enables food and drink
producers to create a wide range of sportified products.
Marketing Director at BENEO, Thomas Schmidt, says: “Over
recent years, food and drink producers have been responding to
growing consumer interest in all things ‘sporty’. Besides traditional
gels, bars and drinks, sports nutrition has moved further towards the
mainstream with the introduction of a wide range of foods, featuring
sports-related claims, including everything from ready meals and
snacks through to pasta. With the boundaries blurring as traditional
foods get a sporty makeover, we’re looking forward to using HiE to
highlight the interesting new marketing opportunities available to help
manufacturers tap into this trend.”
• www.beneo.com

➤PhD Nutrition

announces nationwide
partnership with David
Lloyd Leisure
PhD Nutrition is now the
official sports nutrition
partner of David Lloyd
Leisure, supplying its premium nutrition range to all 99
UK locations. Market leading brand PhD will provide club
members with performance nutrition products that taste
great and help people achieve their active lifestyle goals.
David Lloyd Leisure, which operates two brands – David
Lloyd Clubs and London-based Harbour Clubs – has
been helping families to lead healthy and active lives for
more than 30 years. Founded in 1982, and now operating
over 114 premium clubs across Europe, with over 600,000
members, David Lloyd Leisure is Europe’s leading health,
racquets and fitness provider. It has become synonymous
with state-of-the-art gym facilities and family orientated
fitness in an environment that provides premium comfort
and a breadth of health and fitness, sports and leisure
offerings.
The exciting new partnership will enable all David Lloyd
Leisure members to purchase PhD’s tasty and convenient
bars, snacks and drinks from the café areas in each club.
PhD’s high-protein, performance-driven product range is
designed for both men and women to use pre- or postwork out, or as a high-protein snack throughout the day.
Founder and CEO of PhD Nutrition, Jason Rickaby,
says: “We are delighted to have been chosen as the
sports nutrition partner for such a prestigious and iconic
UK health and fitness leader. PhD Nutrition offers a great
added-value benefit for David Lloyd Leisure’s members, in
addition to the state-of-the-art facilities they already enjoy.
We are committed to ensuring each and every member
has access to quality protein snacking and the right
nutrition to help them achieve their active lifestyle goals.”
• www.phd-supplements.com

➤New liquid curcumin application for functional beverages
With its eye on serving the Asia Pacific
market, Frutarom Health is expanding the
regional focus of NovaSOL® Curcumin,
its turmeric formula. The liquid curcumin
formulation, suited for beverages and
sport nutrition drinks, boasts among
the highest bioavailability of curcumin
ingredients.
Because of the typically poor
bioavailability of standard curcumin
extracts, product makers have sought
formulations with increased bioavailability.
NovaSOL® Curcumin opens new
opportunities in markets such as sports
nutrition and functional beverages for
creating stable, clear drinks with high
curcumin bioavailability. This has become
especially important for serving Asian
consumers, for whom convenience, taste
4
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and efficacy are in high demand.
NovaSOL® Curcumin is a liquid formula
of solubilised turmeric, 185 times more
bioavailable than standard curcumin extract.
It has become one of the most sought-after
curcumin ingredients in Europe. Developed
by the German company, Aquanova AG,
NovaSOL® Curcumin has been marketed
predominantly in Europe by Frutarom since
2013.
Product Manager of Frutarom Health,
Wouter Haazen says: “Following the
success in Europe – more than 50 products
containing NovaSOL® Curcumin are in the
EU food supplement market – Frutarom
plans to replicate this success in other
regions.”
Drinks containing turmeric are gaining
significant popularity across certain regions,

particularly Asia, but their appearance and
flavour are not always appealing. NovaSOL®
liquid is completely water- and fat-soluble,
allowing formulators to incorporate it
into beverages in lower doses for better
finished-product taste.
Haazen continues: “We went the extra
mile, leveraging our expertise in healthy
ingredients, attractive natural colours,
and appealing flavours. Frutarom’s
experts developed beverage compounds,
containing NovaSOL® Curcumin in a
concentrated syrup formula, that can be
easily incorporated into any beverage to
provide a comprehensive solution of vivid
colour and great taste.”
• www.novasolcurcumin.com
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From the journals...
NEW ZEALAND BLACKCURRANT EXTRACT
BOOSTS FAT OXIDATION IN ENDURANCETRAINED FEMALE CYCLISTS

➤“WISE MUSHROOM” FOR
COGNITIVE DEFICITS?

A research team from the Center for Neuroscience
and Cell Biology (CNC) and the Coimbra Institute for
Clinical and Biomedical Research (iCBR) of the Faculty
of Medicine, University of Coimbra, has found that the
mushroom Coriolus versicolor increases the complexity of
new neurons formed in the adult hippocampus, an area
of the brain linked to memory.
The study, published in the journal Oncotarget, was
carried out in mice on a mushroom biomass diet. The
authors found significantly increased arborisation of the
dendrites (extensions of the neurons that allow them to
communicate with each other) from newly-generated
neurons in the adult hippocampus.
Research coordinators, Ana Cristina Rego and
Frederico Costa Pereira, explain: “Our findings suggest
that this mushroom may contribute to the strengthening
of the neurogenic reserve, and possibly to the increase
of the cognitive reserve. We suggest that a diet that
includes this supplementation may be part of a strategy
that promotes healthy ageing, including the prevention
of cognitive deficits associated with neurodegenerative
processes. However, more preclinical studies will have to
be performed.”
Elisabete Ferreiro, a CNC researcher, and Inês Pita,
a researcher at iCBR, were the first co-authors of this
study that lasted about 18 months and was sponsored
by Mycology Research Laboratories Ltd. This company,
founded in the United Kingdom in 1997, focuses on
mushroom-based nutrition products and collaborates
with Portuguese universities. In Portugal, the company is
represented by Aneid Produtos Farmacêuticos Lda.
The company’s managing director, William Ahern says:
“The fact that supplementation with Coriolus versicolor
biomass may benefit the hippocampus of mice suggests
that more basic and clinical research will have to be done
to demonstrate an increase in the cognitive reserve in
humans.”
The work lead by this research team also benefited
from the collaboration of the Faculty of Pharmacy of the
University of Coimbra, the Faculty of Veterinary Medicine
of the University of Lisbon, the Spanish Institute Achucarro
Basque Center for Neuroscience, the Maputo Ministry
of Education in Mozambique and the Department of
Biomedical and Biotechnology Sciences of the School of
Medicine of the University of Catania in Italy.

Introduction: Research already shows that New Zealand
blackcurrant (NZBC) extract increases fat oxidation during exhaustive
exercise in male athletes. The aim of this study was to examine
whether this effect also occurs in female athletes and if it corresponds
to an increase in circulating fatty acids.
Methods: In a randomised, crossover, double-blind trial, 16
endurance-trained females were assigned to consuming either 600
mg/day of NZBC extract or a placebo for a week. On the seventh day,
all participants cycled for 120 minutes at 65 per cent VO2max. Expired
air sampling and blood samples were collected at baseline and at
15-minute intervals to measure glucose, non-esterified fatty acids
(NEFA) and glycerol plasma levels.
Results: Fat oxidation increased by 27 per cent in the NZBC extract
condition compared to placebo. Increased pre-exercise plasma NEFA
and glycerol levels were observed in the NZBC condition, while no
differences were revealed between the conditions during exercise.
A moderate correlation was observed between mean fat oxidation
and pre-exercise plasma NEFA concentrations.
Conclusions: This was the first study to confirm enhanced fat
oxidation with NZBC extract intake in female athletes. The
researchers concluded that consuming NZBC for seven days increases
lipolysis at rest and may support the observed greater increase in
fat oxidation during exhaustive cycling in endurance-trained female
athletes.
• Strauss JA et al (2018). New Zealand blackcurrant extract enhances fat
oxidation during prolonged cycling in endurance-trained females. Eur J Appl
Physiol. 118(6):1265-1272.

HUMAN STUDY DEMONSTRATES THE LINK
BETWEEN GUT MICROBIOTA COMPOSITION
AND CARDIORESPIRATORY FITNESS
Introduction: Animal studies have revealed a link between exercise
and gut microbiota composition, but human data are lacking. The
aim of this study was to explore the relationship between relative gut
microbiota composition and cardiorespiratory fitness in healthy young
adults.
Methods: Twenty-one males and 19 females volunteered to
participate in the study. They did not take antibiotics in the six months
leading up to the trial. The participants completed an exercise recall
questionnaire, tracked their diet for a week and provided stool
samples at the end of the week. These were then used to extract DNA
and analyse the relative microbiota composition as determined by the
firmicutes to bacteroides (F/B) ratio. VO2max was also assessed in a
graded treadmill test and body composition via the BOD POD.
Results: The F/B ratio significantly correlated with VO2max only.
Participants with the highest cardiorespiratory fitness had a higher F/B
ratio. VO2max explained approximately 22 per cent of the variance of
an individual’s relative gut microbiota.
Conclusions: This study supports the finding from animal studies
that there is a link between relative human gut microbiota composition
and cardiorespiratory fitness in healthy young adults. The researchers
suggested that gut microbiota may eventually help guide individualised
exercise prescriptions to improve gut and overall health.
• Durk RP et al (2018). Gut microbiota composition is related to
cardiorespiratory fitness in healthy young males. Int J Sports Nutr Exerc Metab.
10:1-15.

• www.mycologyresearch.com
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The antioxidant
debate within
exercise recovery
With ever developing approaches to optimise performance, many of us
consider training, nutrition and recovery strategies for positive adaptation (1).
Dr Hannah Moir from Kingston University explores the interaction of metabolic
signalling pathways and the integration with functional nutrition, particularly
the role of antioxidants, for enhanced sport performance.

N

utritional interventions have
been extensively studied in
elite athletes based on the
assumption that nutrition
promotes muscle regeneration,
recovery and improves immune function,
reducing inflammation and the incidence and
impact of illness and infection.
Our understanding of the role that
cellular signalling plays during and following
exercise has enhanced our ability to optimise
adaptations and has greatly enhanced the
role of nutrition for exercise performance,
metabolic response and tissue remodelling (2).
Further to training, nutrition plays a strong role
in interacting and acclimatisation to develop
functional and metabolic adaptation (3). Here
we take a look at the role of antioxidants and
6
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the common pathways responsible for their
potential training effects for good health
and performance optimisation, and we try
to resolve the confusion about whether to
supplement with antioxidants or not.

Nutritional strategies
for recovery: are dietary
antioxidants the answer?
Antioxidants from foods or supplements are a
commonly considered nutritional strategy for
health, slowing down ageing and preventing
chronic disease (e.g. cancer, and heart
disease). They are thought to minimise the
detrimental effects of free radicals by their
scavenging function that protects the body
from oxidative stress, thereby reducing cellular
ageing and muscular damage, and speeding

up recovery. Therefore, it is unsurprising that
antioxidants are available in an abundance of
products and supplements.
As mentioned, antioxidants are present in
an abundance of foods, supplements, and
even cosmetic products. Exogenous (external)
antioxidants are typically derived from foods
such as; fruits, vegetables, berries, nuts and
chocolate. Popular dietary or supplementary
antioxidants of interest include; vitamin C
(ascorbic acid), vitamin E (tocopherols and
tocotrinols), carotenoids (including β-carotene),
coenzyme Q10, quercetin, resveratrol,
flavonoids and polyphenols.
Antioxidant supplements are widely available
and commonly consumed by physically active
individuals and athletes alike. However, it is
not often you see traditional sources of foods,
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How to succeed
with antioxidants

• There is limited evidence to suggest
that supplementing antioxidants
is required for a physically trained
individual with a normal well-balanced
diet.
• Eating a varied diet of quality fruits
and vegetables should provide the
normal dietary levels of antioxidants
required for day-to-day activity.
• Dietary antioxidant supplements may
be useful when food intake is restricted
or if there is a dietary deficiency.
• Functional foods, such as herbs,
spices and plant based sources is a
good strategy for acquiring natural
antioxidants.
• Dietary antioxidants may be useful as
a one-off to support the endogenous
system in an intense circumstance, such
as an extreme physical event.
• There is limited evidence to suggest
that antioxidants prevent post-exercise
damage, and may in fact impair
recovery and performance adaptation.
• The appropriate amount of
exercise can be considered the best
antioxidant itself because it triggers
the production of more endogenous
antioxidant enzymes, reducing the
need for exogenous sources.

herbs and spices being recommended
in sport nutrition; instead, we see food
fortification and product supplementation.
The ease of taking antioxidant supplements
for the reduction of muscle soreness or the
improvement of recovery makes them an
attractive option to many, but in some cases
they can cause gastrointestinal distress
(diarrhoea, indigestion and bloating).
Furthermore, many individuals have been
found to consume much more than the
recommended daily amount, which some
researchers have suggested could even lead to
an increased risk of cancer and mortality (4).
The crux of the debate around antioxidant
use for exercise performance, is that emerging
evidence identifies that high dosages of
antioxidants may not actually be beneficial, but

might actually bring about detrimental effects,
interfering with the performance and healthenhancing adaptations of exercise training (5),
particularly endurance exercise. The reason for
this conflicting evidence originates from the
indication that reactive oxygen specifics (ROS)
are essential for the interaction with signalling
pathways that are key in initiating adaptive
responses to exercise (6).
So while dietary antioxidants may be
useful to maintain good health, antioxidant
supplements may not be so beneficial to
exercise training.

Molecular adaptations to
performance
Oxidants, such as ROS, produced in the
muscle during exercise, have now been shown

to be important signals for training adaptation
and thus may not necessarily be a negative
product to remove or prevent (7).
Dietary antioxidants were originally
researched as a method of preventing or
reducing the onset of muscle damage/
soreness and to enhance recovery. However,
many studies did not show a beneficial impact
and many actual showed detrimental results.
This notion is supported by Gomez-Cabrera
et al (5) who saw a detrimental impact on
performance. Additionally, Horn et al (8)
have recently demonstrated that dietary
antioxidants may suppress the skeletal muscle
cellular repair. They found that ROS generation
was an important trigger for signalling the
repair process. By dampening the levels of
ROS, it resulted in an impaired ability to repair
the muscle fibres and cellular damage, and
also a limited force production.
Of course, excessive amounts of oxidative
stress perhaps need to be prevented. As such,
the body has several biological mechanisms
in place to manage this, such as the enzymes
for antioxidant capacity. When we exercise,
we increase the expression (production)
of these classic antioxidant enzymes (such
as superoxide dismutase and glutathione
peroxidase), which work locally to protect the
body, irrespective of exogenous antioxidants.
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Figure 1: Flow diagram of the key signalling pathways by which oxidative
stress can trigger signalling responses during exercise (adapted from 7 & 11)

actually blunt this adaptive response and
therefore care should be taken with regards to
the sources of antioxidants and how much is
consumed.
The key pathways in the body (particularly
the skeletal muscle) considered important
for coping with oxidative stress, such as ROS
production, is the up-regulation of mitogen
activated protein kinase (MAPK) and nuclear
factor κB (NFκB). These key regulators trigger
downstream activation of genetic expression
in the cells to increase the production of
antioxidant enzymes (9). Furthermore, PGC-1α
(Peroxisome proliferator-activated receptor-γ
coactivator α), which is a key regulator of
energy metabolism, is activated by AMPK
(5’ adenosine monophosphate-activated
protein kinase), which has been shown to be
essential for antioxidant enzymes, as well as
mitochondrial synthesis, and thus enhanced
metabolism (see Figure 1).
High-dose antioxidant supplementation has
been shown to block these exercise-induced
pathways (5) and thus potentially negate any
beneficial adaptation effect of the exercise.
To further negate the damaging effects of
ROS, most cells also have an endogenous
antioxidant defence switch, such as via the
master regulator, transcription factor nuclear
factor erythroid 2-related factor 2 (Nrf2).
The activation of Nrf2 increases intracellular
antioxidant potential by increasing the
transcription of cytoprotective genes (10). Nrf2
signalling can also be activated by exerciseReferences
1. Beck KL et al (2015). Role of nutrition in performance
enhancement and post-exercise recovery. Open Access J
Sports Med. 6:259-267.
2. Gabriel & Zierath (2017). The limits of exercise
physiology: from performance to health. Cell
Metabolism. 25:1000-1011.
3. Thomas DT et al (2016). Position of the
Academy of Nutrition and Dietetics, Dietitians of
Canada, and the American College of Sports Medicine:
Nutrition and Athletic Performance. J Acad Nutr Diet.
116:501-528.
4. Bjelakovic G et al (2007). Mortality in randomised
trials of antioxidant supplements for primary and
secondary prevention: systematic review and metaanalysis. JAMA. 28:842-857.
5. Gomez-Cabrera MC et al (2008). Oral administration
of vitamin C decreases muscle mitochondrial biogenesis
and hampers training-induced adaptations in endurance
performance. Am J Clin Nutr. 87:142–149.
6. Jackson MJ (2008). Free radicals generated by
contracting muscle: by-products of metabolism or key
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induced ROS or phytonutrient activators from
fruits and vegetables (11; Figure 1), such as
coenzyme Q10 (CoQ10), which has been
shown to increase Nrf2 expression (12).
However, exogenous antioxidant
supplements such as vitamin C and E, or
pharmaceutics, have been shown to inhibit
the signalling of exercise-induced ROS,
thus causing a knock-on inhibition of Nrf2
signalling, blunting the antioxidant pathway
(11). Morrison et al (13) demonstrated no
benefit of eight weeks of supplementation
with vitamin C and E; no improvements were
noted in oxidative stress or mitochondrial
biogenesis markers.
Thus, the strongest argument against
supplementing with antioxidants comes from
the impairment of our natural defence system
against oxidative stress and the prevention of
exercise-induced adaptations in the skeletal
muscle.
However, this is not to say that antioxidants,
per se, should be entirely avoided. Indeed,
small traces of phytochemicals found in
everyday foods such as fruits and vegetables
are essential sources of antioxidants that
the body cannot manufacture, and have
been shown in recommended doses to
support our natural defence system and to
promote health.
Therefore, the bioactive constituents in
traditional herbs, spices, vegetables and fruits
possess a broad range of health-promoting
bioactivity, helping to maintain the normal
physiological function of the body, particularly
the liver, kidney and digestive system.

Summary
Although further evidence to support the
understanding and role of antioxidants is
needed, when considering exercise training,
if antioxidants are to be effective, we need to
select the right one for the mode of action,
which translates into a realistic health benefit.
Antioxidants form an essential part of any
diet, but supplementary antioxidants should
ideally be avoided around training if you want
to initiate adaptation. Just because a product
is marketed as being high in antioxidants, it
does not mean that it’s a better option for you
than fruit and vegetables.
During moderate exercise, supplementary
antioxidants may hamper the beneficial
adaptive response to training, yet during
strenuous exercise or extreme events,
antioxidants may prevent oxidative stressinduced muscle injury and damage to support
the natural defence system.
Currently there is insufficient evidence
to recommend antioxidant supplements
for those who consume the recommended
amounts of dietary antioxidants through foods
from a well-balanced diet.
Taking this into consideration, antioxidant
supplements are perhaps not the most
beneficial training support, and effective
exercise and training, combined with the
consumption of a healthy balanced diet,
including adequate quantities and quality
of fruits and vegetables, should be more
effective. fsn
DR HANNAH JAYNE MOIR

BSc PhD (@drhannahmoir) is
regulators of muscle function? Free Radic Biol Med.
44:132–141.
7. Webb R et al (2017). The ability of exercise-associated
oxidative stress to trigger redox-sensitive signalling
responses. Antioxidants. 6:E63.
8. Horn A et al (2017). Mitochondrial redox signalling
enables repair of injured skeletal muscle cells. Sci
Signal. 10:eaaj1978.
9. Powers SK et al (2011). Reactive oxygen species:
impact on skeletal muscle. Compr Physiol. 1:941-969.
10. Espinosa-Diez C et al (2015). Antioxidant responses
and cellular adjustments to oxidative stress. Redox Biol.
6:183-197.
11. Done & Traustadóttir (2016). Nrf2 mediates redox
adaptations to exercise. Redox Biol. 10:191-199.
12. Pala R et al (2016). Coenzyme Q10 supplementation
modulates NFkappaB and Nrf2 pathways in exercise
training. J Sports Sci Med. 15:196-203.
13. Morrison D et al (2015). Vitamin C and E
supplementation prevents some of the cellular
adaptations to endurance-training in humans. Free
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Hydration for athletic
performance – a
controversial topic!
A lot of controversy still surrounds the optimal hydration practice for athletes. Andy Blow
takes us through the history of this conflated science and provides a more balanced
perspective, highlighting the need for individualisation.

W

e humans are a sweaty
species. We are, in fact, the
sweatiest animals on earth.
Although many other
mammals also have the
ability to perspire, none do it quite as brilliantly
as we do.
One of the
most convincing
theories to explain just why
it is we sweat so much is that this
ability allowed our African ancestors
to move, hunt and gather during the

10
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hottest part of the day – a niche that other
predators could not exploit primarily due to
the inherent risk of overheating. It worked,
so the theory goes, because sweating is
a far more effective cooling mechanism
than panting (the primary method of heat
dissipation favoured by most other mammals)
and, as a result, we could still function in
temperatures that forced predators and other
competitors to laze in the shade.
The downside of sweating, of course, is
that it results in relatively
large amounts of fluid and
electrolyte loss from the body,
so in places where other
mammals can exist for
days at a time without
drinking significant
amounts, humans
need to
consume
fluid and salt

regularly in pretty large quantities to survive and
thrive, especially in hot climates.
Whilst very few humans still actually hunt and
gather in the midday sun, our ability to sweat is
an evolutionary legacy that persists and gives
us the potential to be very good endurance
athletes today. When exercising
vigorously, a great deal of excess
heat is produced by our working
muscles and the evaporation
of sweat from the
skin is how most of
that heat is
transferred to
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the environment, preventing our core body
temperature from becoming dangerously
high. This fact essentially explains why even a
moderately, well-trained human runner
can outrun a dog over a long distance in
the heat, even though dogs are much faster
runners than us over shorter distances or in cold
conditions.

Sweat outputs
Sweat output can vary dramatically from
person to person during exercise (which
depends a lot on genetics, work rate,
environmental conditions, clothing and other
factors), and values in the region of ~0.5l/hr
to ~2.0l/hr have been reported as relatively
normal for adults, with some outliers below and
above that range (1).
While there is no real argument about
our sweat losses needing to be replaced at
some point to allow the body to maintain
homeostasis over an extended time period,
the question of how much and what athletes
should drink – specifically during sporting
activities to counteract sweat losses and to
maximise performance – has become one of
the most hotly debated and polarising topics
in sports science and nutrition in the last few
decades.

Historical perspective
Prior to the 1970s, it was generally thought
that any drinking during activities was
counterproductive to sporting performance.
Although they occasionally did it, athletes in
the early to mid-1900s were largely
discouraged from consuming anything,
as quotes such as this one from the

legendary marathon and ultra-distance runner
Arthur Newton exemplify:
“Even in the warmest English weather,
marathon runners should limit themselves to a
single drink, two at most.”
The largely ‘nil by mouth’ approach
remained essentially in vogue for about threequarters of the 20th century, and then shifted
quite dramatically in the mid-1970s (soon after
the invention of Gatorade – the first commercial
sports drink) when research, much of it funded
by the emerging sports drink industry, started
to point to the fact that dehydration could
actually be harmful to performance, and that
drinking plenty of fluid to prevent it occurring
was in fact a very good idea.
What essentially then occurred was one of
the classic ‘pendulum swings’ in opinion that
are all too often seen in sports science. We
went from a situation where the basic advice
to athletes flipped from ‘try not to drink’ to
‘drink as much as you can’ in a relatively short
space of time, with very little acknowledgment
of there being a middle ground between these
two extreme viewpoints! We’ve since seen
similar things happen with carbohydrate intake
as another classic example.
By the 1990s, even esteemed organisations
such as the American College of Sports
Medicine were recommending that athletes
should:
“….start drinking early and at regular
intervals in an attempt to consume fluids at
a rate sufficient to replace all the water lost
through sweating (i.e., body weight loss), or
consume the maximal amount that can be
tolerated.” (excerpt from the 1996
Position Stand on Exercise and Fluid
Replacement)
As summarised in his 2012 book
Waterlogged (2), renowned sports medic and
researcher Professor Tim Noakes was one of
the first to pick up that this switch from telling
athletes to try not to drink at all to suggesting

“WHAT ESSENTIALLY THEN OCCURRED WAS
ONE OF THE CLASSIC ‘PENDULUM SWINGS’ IN
OPINION THAT ARE ALL TOO OFTEN SEEN IN
SPORTS SCIENCE. WE WENT FROM A SITUATION
WHERE THE BASIC ADVICE TO ATHLETES FLIPPED
FROM ‘TRY NOT TO DRINK’ TO ‘DRINK AS MUCH
AS YOU CAN’ IN A RELATIVELY SHORT SPACE OF
TIME, WITH VERY LITTLE ACKNOWLEDGMENT
OF THERE BEING A MIDDLE GROUND BETWEEN
THESE TWO EXTREME VIEWPOINTS!”

they need to drink as much as they could
tolerate, could be problematic.
Along with some other forward-thinking
colleagues, Noakes highlighted and
documented a worrying increase in recorded
instances of hyponatraemia (sometimes known
as water intoxication) that were starting to occur
in several sporting and occupational settings.
He went on to pull together evidence showing
that the over-consumption of fluids had been
the primary cause of a number of what should
have been very preventable deaths in athletes,
service people and other individuals, who
either followed advice to drink ahead of thirst
instincts, or who were forced to take in fluids in
a bid to avoid them becoming dehydrated at
all costs.
More recent research conducted at Ironman
triathlon events has continued to show
that hyponatraemia is relatively common in
endurance athletes, with about 10 per cent
of finishers demonstrating a significant level
of dilution of blood sodium levels at the end
of races (3). This adds more proof to support
Noakes’ basic hypothesis that over-drinking and
hyponatraemia are a significant issue.
Noakes has not held back when it comes
to pointing the finger of blame for the rise of
hyponatraemia squarely at the sports drink
industry and its marketing messages designed
to sell more beverages. His opinion on how
athletes can avoid hyponatraemia is both
simple and clearly a jab back at ‘the industry’ –
he actually recommends ignoring its products
and most of its research altogether.

Waterlogged
In Waterlogged, Noakes advocates that simply
‘drinking water to thirst’ (i.e. just listening to
your body and drinking water as and when
you feel like you should) is all that is required
to avoid hyponatraemia and maximise
performance. In other words, he does not
suggest restricting fluid intake, as was the case
in the pre-Gatorade era, nor does he advise
drinking large amounts over and above what
your body ‘tells you’ it needs (be that water,
sports drinks or a combination of the two), as
was the predominant advice in the 1980s, 1990s
and early 2000s.
His idea is appealingly simple and has
merit in several common situations. It makes
physiological sense at times when sweat losses
are moderate and/or exercise durations are
relatively short. This is because as you sweat,
both water and electrolytes are lost from the
body, but because sweat is hypotonic (i.e. it
contains less electrolytes than your body’s own
extracellular fluid pool from which it is drawn),
you always lose proportionally more water than
sodium. This loss of proportionally more water
causes sodium concentrations to effectively rise
in the blood (even though both blood volume
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and net sodium levels are dropping), and by
topping up with just enough water to keep
sodium levels diluted to within acceptable
levels, hyponatraemia will theoretically not
be able to occur. You can then replenish
yourself with sodium and additional fluids
to return everything to normal after the
exercise bout ends and all becomes right
once more within your body. This is probably
sound advice for anyone engaging in
reasonably light activity, where taking in
lots of fluids or sports drinks is basically
unnecessary.
Where the idea of just drinking water
to thirst potentially breaks down, though,
is when sweat and sodium losses are
very high, as can frequently occur during
very long, hot endurance events and/or
specifically in individuals who lose unusually
large amounts of sodium in their sweat, or
have very high sweat rates.
In the face of very large fluid and sodium
losses, simply drinking water to thirst can
lead to either a gradual drop in blood
volume (hypovolemia), which at some point
inevitably reduces exercise performance
and the ability to dissipate heat, or
hyponatraemia (if sodium losses are very
high), or in some cases both simultaneously.
We recently published two case studies
(4) that demonstrated the occurrence of
hyponatraemia in someone with Cystic
Fibrosis (CF sufferers have very high
sweat sodium losses due to a genetic
mutation that affects their sweat glands)
and an Ironman athlete (without CF) who
also happened to have high levels of
sodium loss in her sweat. Neither of these
individuals drank to excess, yet both ended
up becoming hyponatraemic through a
combination of sodium lost in sweat and by
consuming low sodium fluids during periods
of heavy sweat loss.
It is therefore highly likely (and there is a
large body of both anecdotal and peerreviewed evidence to support the idea)
that a level of sodium consumption during
long, hot bouts of exercise, along with fluid
intake, can be a good idea to help preserve
extracellular fluid volume and help athletes
maintain performance, as well as minimise
the risk of hyponatraemia.
In one relatively recent study (5), a group
of Spanish researchers saw a marked
improvement in the hydration status, blood
sodium levels and performance of triathletes
given salt supplements as opposed to
placebo pills in an actual half Ironman race.
Interestingly, the athletes were all allowed
to drink water ‘ad libitum’ (i.e. to thirst as
Noakes suggests to be optimal) and they
seemed to unconsciously choose to drink
more when sodium was also ingested
FSN NOVEMBER/DECEMBER 2018

feature.indd 12

compared to the placebo pills.
This outcome makes a lot of
sense as sodium concentration in the
blood is a large driver of thirst, so it
could well have been that the ingestion
of sodium helped to preserve their thirst
instinct when it would have diminished due
to sweat sodium losses going otherwise
uncorrected.
There are also many examples in fields
outside of sport where sodium is routinely
added to beverages to aid fluid absorption
and retention when large amounts of
extracellular fluid volume are lost. These
include the widespread and hugely effective
use of Oral Rehydration Salts (ORS) in
those suffering sickness and diarrhoea,
and historically when salt was added to the
drinking water of men engaged in manual
labour in hot conditions, such as foundries,
mines and other forges, to prevent “…
fatigue, cramps and collapse” (6).

Closing remarks
More research in this area is definitely
called for – especially using groups of
athletes with differing individual rates
of sodium and fluid loss. Given what we
already know about the large range of sweat
and sodium losses that we see in different
groups of athletes (7), it seems highly likely
that inter-individual variations in fluid and
sodium requirements will be very significant,
but this is not an area that has been widely
studied as yet.
What is most important though, in the
field of hydration as a whole, is that we try to
move away from looking for or promoting
extreme and overly simplistic notions that
hydration advice can be summarised into a
single sound bite.
Scientists have tried telling athletes to
simply ‘avoid drinking’ and found that it does
not really work well in all situations. They
then moved onto the ‘drink as much as you
can tolerate’ era and found that not only did
it not work brilliantly, but it actually had the
potential to kill!
Now it could be argued that we’re
moving towards a sort of middle ground
with Noakes’ idea of ‘drink water to thirst’.
However, it is pretty clear that this is not the
one and only answer either.
Optimal hydration practice for athletes
is a complex topic. A level of nuance and a
high degree of individualisation needs to be
applied to get the very best results. Focusing
on accepting that there is no ‘one-size-fits-all’
answer would be a great starting point for
us all to move more productively towards
learning more useful insights about this
fascinating area of human performance and
nutrition. fsn
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[Elite interview: what’s your diet like?

Isobel Joyce [

Irish cricketer

All-rounder, Isobel Joyce, made her debut for
Ireland in 1999 when she was just 15 years old.
She has been involved in cricket for over half of
her life, playing ODIs and European Championships
for Ireland. Isobel made 132 appearances for
Ireland and captained her country 62 times before
stepping down in April 2016. Highlights include
leading her team to reach the finals of two
Women’s World Twenty20 Qualifiers, winning the
one in November 2015 against Bangladesh.
Isobel also played for Ireland in the 2018 ICC
Women’s World Twenty20 Qualifier tournament in
which they were runners up to Bangladesh. We
asked Isobel a few questions.
Hi Isobel, thanks for chatting to us.
Firstly, congratulations on all your
outstanding achievements, including the
final against Bangladesh in 2015 that
came down to the very last ball. How did
you get involved in the sport?
IJ: I have a big family who are all big into
cricket. As the youngest in the family, it was
pretty much a given that I would play cricket
and follow in the footsteps of my brothers
and dad.
Nutrition is a big focus within sports
these days. As a cricket player, what
individual dietary information have you
learned that most benefits your health,
performance and recovery?
IJ: The most difficult thing for me as a
cricketer is relying on other people’s food to
fuel my needs. I’m sensitive to yeast and I’m
lactose-intolerant, which means I’m often
unable to eat the food provided. So, I’ve
learned to bring food with me and if I can
eat what’s at the venue, it’s a bonus!

14
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We know that a cricket match can last
from hours to days. What nutritional
and hydration strategies do you have
in place to support your performance
and energy levels?
IJ: Hydration starts long before the
match. Getting used to carrying water
with you, wherever you go, is the best
way to stay hydrated. We also weigh
ourselves before and after training and
matches to monitor our hydration levels.
How much fluid and electrolytes we have
to take on is calculated by the drop in our
weight.
Nutritionally, we usually have peanut
butter and rice cakes nearby to keep our
energy up after training and even during a
game.
Would you mind sharing a sample day’s
diet with our readers?
IJ: Below is the kind of foods I normally eat:
• Breakfast – a cup of coffee and muesli
with soya milk, blueberries and a nectarine.
• Lunch – either a wrap with meat and salad
or a mixed salad with chicken or poached
eggs on yeast-free bread.
• Snack – if at home, a granola bar. On
tour, it could be some fruit and/or nuts
depending on the workload.
• Dinner – varies depending on the
workload. If it’s been a training day, it will be
protein-heavy, with rice or potatoes and lots
of vegetables (usually broccoli).
• Evening – a cup of peppermint tea and
maybe a square of dark chocolate.

Are there any sports nutrition products
or supplements that you’ve found to be
particularly beneficial for your training
and recovery?
IJ: I usually stick to getting my nutrition
from foods, but if I am going from one
thing to another, and need to take on some
protein, I will reach for a Fulfil bar at the
petrol station!
What are your future goals in cricket or
sport in general?
IJ: I would like to get into the coaching
side of cricket at a higher level. Playing in
another World Cup without the pressure of
captaincy was the last goal, so once that’s
done, I’ll have to stop and think where to go
from there. fsn
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2. How old are you?
❏ 18-24
❏ 25-34
❏ 35-44
❏ 45-54
❏ 55-64
❏ 65-74
❏ 75+
❏ Prefer not to say

ENTER
NOW
TO WIN
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1. Gender:
❏ Male
❏ Female
❏ Prefer not to say

.........................................................................................................................

Dear Subscriber,
At Functional Sports Nutrition, we pride
ourselves on being the only trade magazine
dedicated completely to sports nutrition.
With research-based editorial written
by internationally recognised experts,
Functional Sports Nutrition is the essential
resource for breaking news, latest views
and new products. We are interested to
know how we could make the magazine
more personalised for you - the readers. By
completing the survey, you will be in with a
chance of winning one of five copies of the
book ‘Wholesome Nutrition For You’ written
by me and Rachel Jesson.

Ian Craig

✁

3. Please tell us your main profession:

4. How often do you read Functional Sports Nutrition?
❏ Always
❏ Regularly
❏ Occasionally
5. On average, how many other people read your copy?
❏1
❏2
❏3
❏ 4 or more
6. What do you do with Functional Sports Nutrition after you have
read it?
❏ Keep it
❏ Pass it on to another person
7. As a subscriber, what features do you like most?
❏ News and research update
❏ Elite Interview
❏ Expert Interview
❏ New Releases
❏ Strength and Conditioning Column
❏ Case Study
❏ Functional Sports Nutrition Feature
❏ Performance Nutrition Feature
❏ Food and Physiology Feature
❏ Focus On Feature

Ian Craig, Editor
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8. Overall, how valuable do you find editorial in Functional
Sports Nutrition?
❏ Very valuable
❏ Valuable
❏ Not valuable

[

❏ Food Matters Live
❏ Functional Sports Nutrition IHCAN Conference
❏ Vitafoods Europe
16. What areas of nutrition would you like to see covered in
Functional Sports Nutrition?

9. Overall, how valuable do you find advertising in Functional
Sports Nutrition?
❏ Very valuable
❏ Valuable
❏ Not valuable

................................................................................................................
................................................................................................................

10. Have you bought a product after seeing it advertised in
Functional Sports Nutrition?
❏ Yes
❏ No

................................................................................................................
................................................................................................................

11. What topics would you like to see more coverage of in
Functional Sports Nutrition?

17. Are there any writers you feel would benefit Functional
Sports Nutrition?

18. If there was one change or improvement that we could
make to the magazine, what would it be and why?
................................................................................................................
................................................................................................................

................................................................................................................
12. How useful do you find www.fsnmag.com?
❏ Very valuable
❏ Valuable
❏ Not valuable
13. If you answered ‘not valuable’ to the above question,
please state why:
................................................................................................................
................................................................................................................
................................................................................................................
14. What would you find most useful to read online?
(select all that apply)
❏ News and research update
❏ Elite Interview
❏ Expert Interview
❏ New Releases
❏ Other….
15. Which events/exhibitions do you attend?
❏ Elite Sports Performance & Rehabilitation Expo
❏ BodyPower Expo
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A food-based
approach for
a marathon
runner’s gut

Carbohydrates are a crucial fuel source for endurance performance, but they can
also be the culprit of many digestive issues, especially if they are not well-sourced.
Joanne Hart, from Health and Hart, shares her food-based approach to supporting a
marathon runner’s digestive health.

G

eorge contacted me for
nutrition advice to support
his marathon training. In
particular, he wanted to focus
on the London and Edinburgh

marathons.
George was very knowledgeable about
exercise science and he recognised that
nutrition advice was the final part of the
puzzle for him. He was familiar with the
nutrition research that recommends how
much carbohydrate to use for endurance
sport daily, 5–12 g/kg/day (1), but knew these
were merely guidelines and wanted a more
personalised approach to work out how he
could perform best in a race.
In his questionnaire, he’d stated his goal
as ‘athletic performance’, which might
have covered many areas. My first task was
therefore to make sure I understood his
goals and to help him achieve those, rather
than assuming I knew what he needed. It

18

would be easy to assume that to just ‘run
faster’ is a goal for any runner. He’d cycled
for his country earlier in his sporting life,
but having suffered a motorcycle accident
that contributed to a missing kneecap and
vestibular dysfunction, George explained how
doing sport now was about engaging in it,
and not about competition.
As it turned out, George was too busy
to meet before the London marathon, so
we met afterwards. He had completed the
London marathon on one of the hottest days
of the year. George made use of energy
gels and drank water at every opportunity,
achieving a very respectable time of 3h40. In
the run up to the marathon, he tapered his
training and started to carbohydrate load.
This caused bloating and discomfort, as well
as anxiety around what might happen during
the race.
This was valuable information, since
alongside his completed health questionnaire,

it gave us a recent event to analyse, and the
focus of our consultations became about
both carbohydrate loading and digestive
discomfort.
In my early discussions with George, I found
out that he was mainly interested in food for
performance and training. He said more than
once that he didn’t want to reinvent his diet at
home and he felt that he and his family already
ate well. This comment gave me some key
information to start my recommendations.
It was a reminder for me that most of my
clients do not live in isolation – either they
are cooking and shopping for others, or
somebody is doing that for them. Therefore,
when we consider nutritional interventions,
they should encompass all of a client’s life and
not just a part of it – while we are giving our
clients suggestions for their own health and
performance, they may also be wondering
what impact their changes might have on
others. Based on his comments, I also needed
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“IN MY
EXPERIENCE,
IT DEVELOPS
INTO A VICIOUS
CYCLE IF GUT
BACTERIA BECOME
IMBALANCED
AND THE ATHLETE
THEN STRUGGLES
TO REINTRODUCE
FIBRE THAT THE
DIGESTIVE SYSTEM
SEEMS TO HAVE
BECOME UNUSED
TO.”
Daily recommendations for George

to educate George that daily nutrition is a key
part of training, and this point would have
become self-evident throughout the process.

Foods for digestive health
A few days before the London marathon,
George had carb loaded mainly with white,
refined bread and bagels. This didn’t suit him,
causing bloating and discomfort, as well as
the anxiety that I highlighted earlier.
Although research is mainly limited to
animal studies (2), the concept of the gutbrain axis is well recognised in nutritional
therapy and functional sports nutrition: the
gut microbiota signals to the brain and
vice versa. Therefore, having disrupted gut
bacteria caused by such food, may have been
a physiological cause of George’s anxiety.
To start with, I offered him the choice
of fermented foods, including sauerkraut,
kimchi and kefir, which all contain a variety of
bacteria, and whose benefits are supported
by traditional use across the world (3). Kefir
turned out to be a quick win. The mention
of it caused amusement because it was
something his Mum had been telling him
about for years, and it fitted nicely into
the Mediterranean diet he was raised on.

This is what I recommended daily for George. Please note that I wasn’t advocating that
he avoided root vegetables; instead the guidance was to avoid them being the main
or only source of vegetables. Cold cooked potato, for example, is a source of resistant
starch, which promotes the production of short chain fatty acids (SCFA), and could
therefore be a beneficial carbohydrate for many athletes.
A) Minimise – fast releasing energy foods with low or no fibre
Root vegetables (e.g. potatoes, beetroot, parsnip and carrots), fruit juices, white
flour products (e.g. bread, pasta, cakes, biscuits), refined grains (e.g. white rice, cous
cous), energy gels and sweets.
B) M
 aximise – slower energy release food with good fibre
Oats, wholegrain rice, wholegrain bread, rye bread, other grains (e.g. barley, rye
etc.).
Non-starch vegetables, such as broccoli, tomatoes and cabbage.
Beans and lentils.
Berries and apples.
Note – the foods and products listed in A) may be gentler on the digestive system the
day before an event, and some endurance athletes find that they need to reduce foods
listed in B) a few days before an event.

I made George aware that bloating might
be experienced at the beginning of the
process, so he should start by drinking a small
amount and slowly increase it over time. We
also talked about creative ways to improve
the taste, such as adding fruit for additional
fibre and nutrients, or cacao powder, whose
beneficial flavanols may exert an additional
positive effect on the gut microbiota (4). After
experimenting with kefir, George decided
that he wasn’t too keen on it, so I suggested

he use kefir as a backup and reintroduce it
if he feels his digestion becomes unsettled
again.
Much of our discussion was about the type
of foods that provide carbohydrates and
which are beneficial to the digestive system at
the same time. Many endurance runners are
used to eating pasta and bread to provide
their carbohydrates: this may be beneficial in
the day or so before a race, but if athletes do
it too regularly, they start missing out on the
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provides the fuel for the health-promoting
short chain fatty acids (SCFA) in the bowel (5).
In my experience, it develops into a vicious
cycle if gut bacteria become imbalanced
and the athlete then struggles to reintroduce
fibre that the digestive system seems to have
become unused to.
On a daily basis, I also recommended
consumption of papaya, which contains the
digestive enzyme papain, chia seed puddings
for the fibre, abdominal massage (6), and
warm water and lemon on rising. I advise
runners to create a pattern with their eating so
they can empty their bowel before a race, and
that might mean some trial and error. I also
like to give them choices; in reality the best
option is the one that works for them. If they
try something and it works, we leave it there.
If it doesn’t, then we’ll work through other
recommendations. It can take time for a client
to decide what actually works for them. After
a few months, George reported that papaya
was one of the foods he had found beneficial
and he has been able to incorporate it
regularly into his diet.

Mind-body connection
As a practitioner, part of my role is to help
athletes understand their mind-body
connection. Many people have busy jobs,
busy home lives, and are training and
competing, without much downtime. Life
experiences also build up over time and
accumulate into what I call ‘life load’. Much
of my role is to listen to what is happening
in their lives and offer understanding and
encouragement so they can focus on what
matters to them.
When we had one of our meetings, George
recognised that he was experiencing a more
stressful time at work, so I offered more
flexibility about how we communicated and
introduced a few email discussions. Athletes
don’t usually recognise that what is going on
in their non-sporting life is using up physical
and physiological resources that are needed
for their sport. In George’s case, the work
stress was only for a short period of time,
but had it continued, I would have moved
onto supporting his adrenal system through
nutrition. By increasing certain dietary nutrients
such as protein, and introducing relaxing
activities such as yoga breathing practices,
it can help build physiological resilience by
stimulating the vagus nerve to activate the
parasympathetic nervous system, with the
potential of positively benefitting mood and
gut health (7).

Hydration
A final topic of conversation with George was
hydration. When an athlete or non-athlete
asks how much to drink on a daily basis, I
20

simply say; “your urine should
be almost colourless”. George
felt that his hydration
strategy had worked for the
London marathon because
he felt fine and ran well,
but on an everyday
basis, we decided that
there was room for
improvement. The basics
of water shouldn’t be
forgotten because it is
crucial for removing waste
from the body, for supporting
a healthy digestive system, and
to begin training in a hydrated
state. A simple tip was to drink more
water by ‘front loading’: have a glass of
water by the bed to drink on waking, plus we
also discussed the use of electrolytes during
training on the hotter days of summer.
Some research states that dehydration
to a two per cent reduction in body weight
degrades aerobic exercise and cognitive/
mental performance. So, in temperatewarm-hot environments, starting a race or
training session hydrated is really important
(8). Sweating provides the primary route for
water loss during exercise-heat stress. The
sweat rate can vary between 0.5 and 2 litres/
hour (or more), and is influenced by factors
such as genetic disposition and body weight
(8). George is of Greek ethnicity and thrives in
the heat. Without needing to access laboratory
equipment, one area that he could investigate
further is his rate of sweat loss. By taking
an unclothed body weight measurement
before and after exercise to monitor changes,
and then making an assumption that a 1 kg
reduction in weight is equivalent to 1 litre liquid
lost, he could assess his approximate hourly
sweat loss in different conditions and running
speeds. This technique can be used alongside
simply regularly checking his urine colour.
In George’s case, he could then use this
information to understand and motivate
himself about whether he needs to hydrate
more as the temperature or duration of his
training and races increase, and perhaps also
investigate what his differing needs are when
temperatures drop.

Carb loading and race day
On the day before the Edinburgh marathon,
George ate sweet potatoes, toasted bagels
with jam, low fibre pasta with a plain sauce,
and chocolate for a treat! He consumed
carbohydrate in similar quantities to the
previous marathon, but this time it was from a
variety of sources without bread, except for the
bagel, and he felt no ill effects from this.
When race day came, George had his triedand-tested bowel of porridge, combined with a
banana and honey for breakfast. He then used
an energy gel 15 minutes before the event,

and at regular intervals during the marathon.
The gels contained electrolytes, and he just
consumed water on the course for hydration.

Summary
George took all of this information on board
and reported no bloating issues when he was
training or carb loading for the Edinburgh
marathon. He achieved a personal best time,
four minutes off his marathon time, and was
“over the moon”.
We had achieved this by mainly focusing
on digestion and with a small additional
focus on hydration during a short set of
consultations. I also introduced the concept of
ergogenic aids, such as caffeine and beetroot
juice, which George might like to test, and I
am looking forward to hearing how he gets on
in the future. fsn
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[Expert Q&A

Dr Niamh O’Kennedy
In this section of the magazine, we ask an expert a few
questions that are pertinent to nutrition and exercise
practitioners. In this issue, we talk to Dr Niamh O’Kennedy,
honorary research scientist in cardiovascular health at the
University of Aberdeen, with expertise in natural products and
their benefits for human health.
Hi Niamh, thanks for chatting
to us. We’ve read you
played a major role in the
discovery of Fruitflow®, the
first European Food Safety
Authority-approved natural
product for cardiovascular
health. How did you and your
team discover this natural
tomato extract?
NO: Twenty years ago, scientists
thought it was the antioxidants
in fruit and vegetables that
were reducing the risk of
cardiovascular disease.
However, several scientific
studies could not justify this.
So scientists looked at other
biological systems known to
play a role in the development
of cardiovascular disease, to
see where links to diet could
be established. One of the
systems investigated was blood
platelets.
At the University of Aberdeen,
Professor Asim Duttaroy was
studying whether fruits known to
be eaten in the Mediterranean
diet, contained anti-platelet
compounds that could make
a link between diet and the
prevention of cardiovascular
disease. He discovered that
of all the fruits tested, tomato
contained the most potent antiplatelet compounds. He found
these compounds in the yellow
jelly around the tomato seeds.
This is when I started working
with him and it took us many
more years to take this original
scientific observation and
develop a proven product. The
result was the breakthrough
ingredient Fruitflow® – a highly
concentrated form of precious
bioactives – which is lycopenefree and contains over 30 known
anti-platelet compounds.
22

FSN NOVEMBER/DECEMBER 2018

expert qa.indd 22

How does Fruitflow® work as
a protective cardiovascular
natural agent?
NO: Fruitflow® helps with
platelet aggregation. This helps
promote normal blood flow and
circulation, which in turn benefits
our cardiovascular health. It
helps platelets to circulate freely
and smoothly throughout your
blood, without sticking to one
another, or to the blood vessels
themselves.
Fruitflow®+ Omega-3
harnesses the natural goodness
of ripe tomatoes and oily
marine fish, two heart-healthy
ingredients, in order to smooth
blood platelets, maintain healthy
blood flow and help maintain a
healthy heart.
Our published clinical study
has shown that Fruitflow® works
to maintain healthy blood flow in
a similar way to 75mg of aspirin,
but with a milder and reversible
action. In fact, Fruitflow® has
a similar antiplatelet effect to
a single dose of aspirin, but
when taken daily, it has none of
aspirin’s side effects.
Team Sunweb has used
Fruitflow® at the Giro D’Italia
and Tour de France this year.
What are the benefits of
athletes using Fruitflow®?
NO: Team Sunweb are actually
calling Fruitflow® their secret
weapon and attributing part of
their success to its effects!
It was added by their
sports nutritionist to support
recovery. Speed and quality
of recovery are obviously
absolutely vital for consistently
high performance, especially
in multi-day events. Fruitflow®
appealed to them because, as
well as helping blood platelets

circulate more freely, it reduces
the inflammation caused by
intense and endurance exercise,
therefore aiding faster recovery.
Studies in elite rowers and
recreational runners have shown
that formulations containing
Fruitflow® can reduce the toxic
effects of exercise by more than
half.
And that’s certainly what the
team say they’ve experienced
when using it at Giro D’Italia,
with cyclists remaining as
powerful in the last week as they
were in the first. They’ve since
stated that Fruitflow® will now
be playing an important role
in optimising the nutrition for
Team Sunweb in future events.
How would you advise an
athlete who wants to try
Fruitflow® to support their
health, performance and
recovery during high training
loads? And how can athletes
be sure that Fruitflow® is
high in quality and safe to
consume?
NO: Whether you are pushing
your performance, or just want
to get more from occasional
exercise, Fruitflow® can help you
recover faster. Perhaps this can
be brought to life by looking at
different fitness profiles:
n The committed athlete
When you only have hours
between training sessions,
optimising your recovery is
crucial for performance gains.
Research shows that platelets
start to be affected after as
little as three minutes of intense
training and the impact can last
up to 48 hours.
Taking Fruitflow® before sport
helps reduce the toxic effects
of training, enabling better

recovery, so you can train harder
at the next session, and it also
supports a stronger immune
system.
n The weekend warrior
Giving your all to sporting
targets in your spare time, while
keeping up the day job, is a
recipe for morning-after muscle
soreness, especially if your
exercise tends to be at a higher
intensity. Taking Fruitflow®
before you start should help
to suppress the inflammation
caused during exercise, helping
you to recover better.
n The occasional exerciser
Starting an exercise regime,
taking up a new sport, or
just moving your activity to
a higher level, is an uphill
task. Recovering between
sessions can take days, due
to the overall stress on the
body, while it adjusts to your
new regime. Taking Fruitflow®
before exercise can help to
reduce this stress, and speed
up your recovery, letting you
exercise again sooner and enjoy
exercising more.
For the recovery benefit, take
one Fruitflow® capsule 1.5 to 3
hours before sport or exercise.
Do not wait until after exercise
to take a capsule. With daily
use, Fruitflow® should prepare
your body to recover better
after sport and exercise. fsn
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Paraplegic sport
Following up from
the previous FSN issue
on disabled athletes,
we welcome a very
specialised article by
Dr Des Gilmore from Glasgow
University. He focusses on
wheelchair athletics in particular,
exploring their particular
physiological challenges and
what strategies they may undertake
to get an edge in competition.

N

umerous individuals suffer
from severe disabilities that
affect their ability to engage
in sporting activities. However,
prolonged periods of inactivity
can affect one’s physical and mental health
and consequently lead to a much reduced
quality of life. This is particularly true of
previously active young men and women who
have suffered life-changing spinal injuries of
sudden onset, resulting in loss of lower limb
function and the need to use a wheelchair for
mobility. The psychosocial effects on both the
individual concerned and their families can be
devastating. However, in recent years there
have been many initiatives designed to engage
such people in a number of competitive
activities, ranging from participation in
local amateur sports meetings, to gaining
representation in elite international events, such
as the Paralympic Games, held every four years
in association with the Olympics.
Popular sports involving the use of

24
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wheelchairs by disabled athletes include:
archery, athletics, badminton, basketball,
fencing, football, shooting, some snow events,
swimming, tennis and even rugby, in which
the wheelchairs need special strengthening to
withstand collisions. Competition is open to
individuals with any qualifying type of disability,
including those with spinal cord injuries,
cerebral palsy, amputees and partially sighted
(when combined with another disability).
Specialised lightweight wheelchairs with
pneumatic tyres have been designed that
enable participants to achieve the speeds
required in competition, which on the track

and road can reach 30km/hour or more. The
dimensions and features of the wheelchairs
are strictly governed by the International
Paralympic Committee (IPC), founded in
Germany in September 1989 as a non-profit
organisation, acting as the global governing
body of the Paralympic movement.

Defining paraplegia
The IPC recognises 10 different categories of
impairment into which athletes are placed.
However, this article will concentrate on
athletics and the use of adapted wheelchairs
for those with conditions such as paraplegia.
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“APART FROM THE WIDE RANGE OF PERFORMANCEENHANCING DRUGS ILLEGALLY EMPLOYED, THERE IS
ANOTHER TECHNIQUE THAT THOSE WITH SPINAL CORD
INJURIES CAN USE IN ORDER TO GAIN AN EDGE OVER
THEIR RIVALS: THIS IS KNOWN AS ‘BOOSTING’.”
Paraplegia may be defined
as partial or complete loss in
motor and/or sensory function
of the lower extremities. It
frequently results from a spinal
injury due to an accident or
from a congenital disorder
that affects the spinal cord,
such as spina bifida, or even
more rarely by diseases such
as a spinal tumour or multiple
sclerosis. The area affected
may be in the thoracic, lumbar
or spinal region. Complete
severance of the spinal cord
at the thoracic level or below
results in paraplegia without
the hands being affected. In
these cases, balance while
sitting, is generally very good.
Lumbar and sacral injuries
result in decreased control
of the hip flexor muscles and
legs. As a consequence, in
most individuals, the legs and
parts of the torso are paralysed
and the muscles in these
regions no longer function as
they did previously. Moreover,
with the loss of sensation,
neither pain nor temperature is
experienced, which can lead to
the development of pressure
sores and the risk of burns or
thrombosis. Bowel, bladder
and sexual function are also
affected, resulting in varying
degrees of incontinence and
impotence. Pneumonia and
urinary tract infections are
not uncommon. Endocrine
function, however, is independent of neural
connections between the brain and spinal
cord, so after spinal transection, it continues as
normal. Thus a woman can become pregnant,
but because she is without feeling below
the segmental lesion, she may be unaware
that labour is taking place and needs to be
carefully monitored at term. In men, sexual
function after spinal cord injury is severely
impaired – erectile function, controlled by
innervation from spinal cord segments 2, 3
and 4, is unpredictable. Bladder function is
dependent upon the integrity of the lumbo-

sacral region of the spinal cord. Because
blood pressure regulation is deficient after
spinal injury, stimulation of stretch receptors in
the bladder, as it fills, is greater than for ablebodied athletes. This results in a rise in blood
pressure, causing flushing of the face. When
this is sensed, scratching of the inner thigh
increases the sensory bombardment of the
sacral region of the spinal cord, often leading
to emptying of the bladder.

Rehabilitation of paraplegic
athletes
Rehabilitation is an indispensable part of
treatment for individuals with paraplegia and
is designed to maintain stamina, improve
coordination and increase one’s self-esteem
and quality of life. By becoming involved in,
or continuing with, sporting activity after loss
of lower limb function, all of the above can
be achieved. Furthermore, it provides the
opportunity to develop social interactions with
other disabled athletes, thereby integrating
paraplegics into the sporting community
and greatly improving mental wellbeing and
increasing self-confidence.
Paraplegic athletes will undoubtedly retain
at least some upper body muscular strength
and thus maintain a certain level of fitness
because of the effort required to propel their
wheelchair forward. This constant use of the
arms causes an increase in the number of
nuclei and proteins within the myofibril. The
rise in actin and myosin allows for greater
forces to be produced by the hypertrophied
muscle. Moreover, the exercise promotes
the conversion of Type IIb into more fatigue
resistant Type IIa fibres. Although there is
a slight reduction in the force that can be
exerted, there is also increased resistance
to fatigue. Moreover, specific exercises can
be undertaken to strengthen most muscle
groups, improve cardiovascular function and
thereby not only maintain an optimal level of
fitness, but also bring about appreciable gains
in strength and flexibility. Weight training is
extremely beneficial in this respect and the
use of an ergometer to pedal with the hands,
instead of the feet, is another particularly
useful type of aerobic exercise to undertake.

Wheelchair racing
Wheelchair racing on the track and road is
now extremely popular. However, it is really

only since the end of the Second World War
that competitive sport began to be utilised as
a means of rehabilitating disabled veterans. Its
employment was championed by Sir Ludwig
Guttmann, Director of the Spinal Injuries
Centre at the Stoke Mandeville Hospital
in England. In 1952, the first international
competition for athletes in wheelchairs took
place between the United Kingdom and
the Netherlands. One hundred and thirty
athletes with spinal cord injuries competed
in six sports. Eight years later, the first
Paralympic Games were held in Rome, in
which 400 athletes, representing 23 countries,
competed. In 1976, the first Winter Paralympic
Games took place in Örnsköldsvik, Sweden.
The number of individuals participating in the
2016 Paralympics in Rio de Janeiro had grown
to 4,342, and in February 2018 a new record
was set, with 567 athletes from 49 countries
competing in the Winter Paralympics at
PyeongChang, South Korea.
In wheelchair racing, the distances covered
on the track range from as little as 60m
through to 10,000m, and include 4 x 100m and
4 x 400m relays. Races on the road include
5km, 10km, plus half and full marathons.
Until recently, wheelchair athletes, who were
training for sprint events, used programmes
similar to those undertaken by able-bodied
runners. Their training sessions involved high
volume repetitive training sessions, with
little recovery time allowed between each
sprint. Now it is more common for wheelchair
training to involve low-volume sprinting, with
long recovery times. However, as one will be
aware, each coach has their own ideas of what
exactly is the best programme to be tailored
for the athletes under their supervision.
Resistance and weight training are frequently
employed to complement sprint sessions,
improve body composition, anaerobic power
and increase race performances (1).
Able-bodied athletes are considerably
faster than wheelchair competitors over
distances of up to around 400 metres;
however, thereafter the times of able-bodied
athletes fall well short of wheelchair athletes.
Competing in shorter races, wheelchair
athletes are handicapped in getting started
and building up speed, as well as having
to negotiate two bends each time they
complete a 400 metre circuit of the track. The
first time a wheelchair athlete took part in a
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times have dropped rapidly. In April this year,
David Weir recorded his eighth victory in
the London marathon, finishing in 1hr 31m
15s. This is 33 minutes faster than the time
of the able-bodied winner Eliud Kipchoge of
Kenya, who recently became the first person
to break two hours and three minutes in
Berlin. The wheelchair course record for the
London marathon of 1hr 28m 57s is held by
the Australian Kurt Fearnley, who achieved
this in 2009. The Women’s course record of
1hr 39m 57s was attained by Manuela Schar of
Switzerland in 2017. However, the world record
for completing a marathon by a wheelchair
athlete was attained in Boston in 2012, and is
held by Joshua Cassidy, who finished in 1hr
18m 25s.

Nutrition requirements of
paraplegic athletes
It has been found that for adults with spinal
cord injuries, energy requirements and intakes
are less than might be expected and this
can be correlated with a reduction in lean
tissue (3). A comprehensive study undertaken
by Krempien (3) assessed energy intake
and examined the prevalence of dietary
inadequacy in a group of elite Canadian
athletes with spinal cord injuries. It was
found that the athletes were at risk of several
nutrient inadequacies. Obviously, the dietary
requirements for any individuals engaged
in sporting activity need to be adequate
and closely monitored, and especially so
in paraplegic athletes. A recent Canadian
study by Madden et al (4) evaluated dietary
intake and supplement use in paralympic
athletes. Interestingly, it was found that on
average, the women in the study did not
meet the recommended dietary allowance
for iron and calcium, whereas the men failed
to do so for vitamin A and folate. The authors
emphasised the importance of education and
support to optimise nutrition in paralympic
athletes. Another investigation by Gerrish et
al (5) also examined nutrient intake in elite
Canadian and American athletes with spinal
cord lesions at different levels. It was reported
that, although macronutrient consumption
was within the acceptable range for everyone,
26
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low estimated average requirements for a
number of nutrients were present in both
men and women. However, there were no
significant differences found for energy and
macronutrient intake between groups based
on the level of the injury.

Doping in paralympians
Doping to improve performance is now
recognised as a major problem in all
competitive sport, particularly at an elite
level, and this is also true for participants in
paralympic events. The health risks of doping
are now obvious, but nevertheless, this does
not deter a minority of participants who are
willing to overlook these. Apart from the wide
range of performance-enhancing drugs illegally
employed, there is another technique that
those with spinal cord injuries can use in order
to gain an edge over their rivals: this is known
as ‘boosting’. Boosting involves the induction
of autonomic dysreflexia, which is employed
shortly before competition (6). Bhanbhani
et al (7) reported that boosting can improve
performance by up to almost 10 per cent.
Because of the spinal injury, the resulting
dysautonomic consequences include effects
on blood pressure and heart rate, which
fail to increase appreciably in response to
exercise, and thus affect one’s performance.
It is possible, by triggering a stimulus below
the spinal cord lesion, to bring about a
generalised uncontrolled and exaggerated
sympathetic response, that causes
vasoconstriction below the injury. This results
in a number of physiological changes, such as
a striking increase in systolic blood pressure
of 20-40mm, with associated tachycardia,
sweating above the level of the spinal injury,
and headache. Because the stimuli do not
cause pain below the spinal lesion, methods
employed include tightening of leg bands,
bladder distension by clamping of the
urinary catheter, administering electric shock,
squeezing of the scrotum and even breaking a
toe (6)! In some instances, however, boosting
can have disastrous consequences, including
cardiac arrythmias or even arrest, pulmonary
oedema and cerebral haemorrhage. In 2016,
the International Paralympic Committee
tightened the rules of competition to deter
boosting, and determined that any athlete

with a systolic blood pressure over 160mmHg
during competition will not be permitted to
take part on health grounds.
It is obvious that participation in sport
offers great benefits for the maintenance
of, and improvement in, both mental and
physical health, and this is true for both ablebodied and disabled athletes. Not only is
better overall health achieved, but there is a
reduction in the risk of developing many types
of disease associated with lack of exercise.
Thus, the encouragement of all to engage in
some form of exercise should be welcomed,
not least because of the pleasure it provides,
along with the opportunity to integrate into all
sections of the community. fsn
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Jonny Kilgallon
Jonny Kilgallon, a recent Loughborough University graduate, is a
sports scientist at Ealing Trailfinders Rugby Club. Jonny is doing a
master’s degree in strength and conditioning at St Mary’s University,
having previously interned at Scarlets Rugby and Loughborough
University’s basketball programme. Jonny has also co-authored two
research publications, looking into the effectiveness of RPE with
GB Wheelchair Rugby. We asked him a few questions about his
coaching philosophies and nutritional practices:
Hi Jonny, thanks very much
for chatting to us. How are
you enjoying your role as
sport scientist at Ealing
Trailfinders Rugby Club?
JK: Thank you for inviting me
to talk. It’s an exciting time here
at Ealing Trailfinders. We’re
pushing for promotion, from
the Championship into the
Premiership, and I’m working
closely with my line manager
Sam Portland, to improve the
provision of the sport science
department, including the
analysis and presentation of data
from GPS and force platforms.

effective use of evidence and
regular communication, the risk
to our athletes increases.
Evidence can be published
research, but it should
also include in-house data.
Communication for me entails
the simplification of complex
metrics into a simple but
powerful display for other
departments to consume. For
any interested readers, I would
recommend looking into the
work of Martin Buchheit and
Will Hopkins. And lastly, being
respectful and diplomatic
during disagreements is a must!

Having been involved in
a variety sports, what
strategies do you believe
are key to successful
performance?
JK: All of the teams I’ve worked
with are multidisciplinary in
nature. But one key strategy for
me is the need to effectively
communicate our evidencebased approaches between
various departments (e.g. physios
and strength & conditioning). I
believe that this is important for
keeping everyone aligned to an
agreed end goal.
There’s a saying in the
business world that “managers
don’t deliberately make value
destroying decisions” and
I think this could easily be
changed into “performance
staff don’t deliberately make
athlete destroying decisions”.
None of us are in this industry
because we want to break
athletes; however, without

Regarding performance
and recovery, do you follow
general nutrition guidelines
for all your athletes or do you
individualise the advice in any
way?
JK: In keeping with our theme
of evidence-based practice,
individualisation of nutrition
is obviously desirable. Every
club I’ve worked with has relied
on the opinion of a qualified
professional to recommend
nutritional strategies. However,
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the context in which a club
operates may hinder how much
nutrition guidelines can be
adhered to.
Nutrition is an area that
many of my previous heads
of department admit needs
more work. In the past, we’ve
had players eating in cafés that
were open to the public with
portion sizes that were just too
small and lacking in protein
in particular. Eating adequate
food would always be my first
port of call, as this reduces the
risk of relying on supplements
that could be contaminated.
Supplements for me are
additions and I would stick to
offering a small range that are
backed by research (protein,
creatine and beta-alanine as a
bare minimum).
What are the biggest
challenges you face working
with such successful teams?
JK: I think my biggest challenge
has been the consistent pursuit
of providing an excellent
service, while trying to improve
myself as a coach/practitioner.

“NONE OF US ARE IN THIS
INDUSTRY BECAUSE WE WANT
TO BREAK ATHLETES; HOWEVER,
WITHOUT EFFECTIVE USE OF
EVIDENCE AND REGULAR
COMMUNICATION, THE RISK TO
OUR ATHLETES INCREASES.”

Just because you won the
league last year doesn’t mean
you have a blue print to work
with every year after that.
The landscape we work in is
constantly changing and you
can easily get left behind. In
fact, the more I learn about
sport science and strength and
conditioning, the less prepared
I feel. Fortunately, this is a
challenge I get a huge amount
of fulfilment working towards.
Finally, you’re doing your
master’s degree in strength
and conditioning. How do you
hope to apply this degree and
what are your future goals?
JK: The strength and
conditioning industry is still
relatively young and emerging.
With this in mind, my mentors
told me that practicing and
learning alongside higher
education is essential – and I
agree with them 100 per cent.
Living what you’re learning has
proved as beneficial for me as
anything I’ve done at university.
So, I would argue that I’m
already applying knowledge
from my degree and will
continue to learn long after my
masters is completed.
As hard as it is to predict
the future, my future goals
include becoming the head
of physical performance for a
top-level club and I would be
lying if I told you I didn’t want to
work with a national team. But,
most importantly, my main goal
is to keep enjoying what I’m
doing! fsn
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Over the past few years, coconut water has
gained immense popularity within the sport
and fitness world. It is viewed as a ‘natural’
low-calorie drink and athletes have been
using it as a replacement for typical sports
drinks due to its high electrolyte content.
However, athletes do not realise that these
electrolytes are not the ones they are
losing in their sweat.

ur sweat consists
mainly of water
and sodium. Other
electrolytes such
as potassium,
calcium and magnesium are much
lower in comparison. During
prolonged exercise, especially
in the heat, it is paramount to
replace sodium losses with fluids
to maintain an adequate fluid and
electrolyte balance (1, 2). If sodium
is not replaced when there is fluid
intake to match sweat losses, an
athlete puts themselves at a great
risk of hyponatraemia (low sodium
levels) (1, 2). For this reason, the
main component in commercial
sports drinks is sodium.
Coconut water contains a
high amount of electrolytes, but
mainly potassium, which is not
widely appreciated by athletes
(3, 4). Because it is also quite low
in sodium, it is generally not fit
for purpose at replacing sodium
losses during exercise (3, 4).
Coconut water has not yet
been extensively researched
in sport and exercise nutrition
science. However, one study by
Kalman et al compared coconut
water and a carbohydrateelectrolyte sports drink on
hydration and performance
measures in trained men (5). On
four separate occasions, in a
randomised cross-over manner,
12 men received either water,
pure coconut water, coconut
water from a concentrate, or a
carbohydrate-electrolyte sports
drink after a 60-minute treadmill
exercise. The amount of fluid
given was based on their body
weight loss during exercise and
participants were allowed 60
minutes to consume the entire
volume of fluid. The researchers
found no differences between
30

FSN NOVEMBER/DECEMBER 2018

focus on.indd 30

the four drinks regarding
hydration or performance
measures. The likely explanation
is the relatively short duration of
the exercise protocol – athletes
do not generally lose significant
amounts of fluid and electrolytes
in such a limited time period.
Perhaps a more vigorous and
prolonged exercise protocol
would have produced different
results. Some participants also
reported gastrointestinal distress
symptoms with the two forms
of coconut water. This was likely
due to the high volume of fluid
they were required to drink
during the 60-minute time frame
after exercise.
In another study, on two
separate occasions in a
randomised, crossover manner,
researchers gave cyclists 250ml
of water or coconut water during
a 60-minute submaximal cycling
trial, followed by a 10-km time trail
(6). They also found no significant
differences in hydration or
performance measures between
the two beverages.
On the contrary, one study
showed improved exercise
capacity in the heat following
coconut water consumption (7).
Eight active men were recruited
to perform a time-to-exhaustion
test at 34ºC on three separate
occasions. They were randomly
assigned to consume either
plain water, a flavoured drink, or
coconut water 20 minutes before
each trial. The participants were
able to exercise, on average,
almost three minutes longer
(~23 minutes) in the coconut
water trial compared to the
plain water (~18.5 minutes) and
flavoured drink (~19 minutes)
trials. This difference is likely due
to coconut water’s carbohydrate

content, which was 11g per
200ml, while the flavoured drink
was only 0.7g per 200ml.
The researchers also observed
a higher heart rate during the
longer time-to-exhaustion
coconut water trial, which may
be explained by greater fluid
retention. Indeed, they also
observed a smaller urine output,
suggesting a greater hydration
capacity.
All other studies are pretty
consistent. With regards to
hydration and performance,
coconut water seems to be as
effective as water and sports
drinks when consumed during
and after exercise. Coconut water
might even be a better option
before exercising in the heat.
However, that might well differ
in the context of long-duration
and exhaustive exercise where
sodium losses are crucial. Even
if it is a ‘natural’ drink, the lack of
sodium in coconut water means it
is not an ideal sports drink when
you are sweating a lot.
Another potential problem
with drinking coconut water is
if it is consumed in excessive
amounts. A case study of
a 42-year old male tennis
player reported that he was
hospitalised with hyperkalaemia
(high potassium levels) due to
drinking an excessive amount
of coconut water (~2.5 litres)
during a match (8). He lost
consciousness and, if left
untreated, he could have died.
So, does this mean we should
not consider coconut water as a
sports drink? My suggestion to
make coconut water a safer and
more effective option is to add
a pinch of sea or rock salt. You
could also add a bit of raw honey
to increase the carbohydrate

content to obtain a 6-8 per cent
solution, which is the typical
concentration of a sports drink.
Even so, do not over-drink it due
to its high potassium content.
If your exercise session is less
than an hour, you can rely on
coconut water but just drink
it to thirst – it won’t kill you.
However, if you’re exercising
for longer periods, when sweat
losses are greater, consider other
sports drink and electrolyte
replacement alternatives, or if
you really like coconut water,
consider alternating with
water plus electrolytes and/or
another DIY sports drink. And,
of course, always look at the list
of ingredients. Many commercial
coconut waters are made from
concentrates and have added
sugars or additives. fsn
• References available on request
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[New releases
➤THE SUCCESSFUL BRAND OF
PHD NUTRITION

PhD Nutrition is a leading
sports nutrition brand for men
and women with an intelligent
approach to sport, fitness and
active lifestyles. Now in its
12th year, the Yorkshire-based
company founded by Jason
Rickaby and Mark Bowering has
offices in Hull, Leeds and Dubai,
offering its range of premium
high-protein, performance-driven
and great tasting products in
over 50 countries worldwide. In
2017, PhD Nutrition reported
triple digit sales growth in China,
Australia and the Middle East,
with double digit growth in the
UK.
So, what is the secret of PhD’s
success? Creating intelligent
innovation is at the heart of
the brand’s reputation with
sport and fitness enthusiasts
and professional athletes alike.
The PhD brand logo is a split
atom, representing the PhD
quest to design and develop
new, unique research-based
products, always listening to
what people want and the need
to achieve their personal fitness
and performance-lifestyle goals.
PhD is respected by sports
professionals worldwide. For
example, it is the official sports

nutrition choice of Olympic
Gold Medallist, Luke Campbell
MBE.
PhD Diet Whey is one of the
best-known brands within the
active weight loss and lean
muscle category. It’s available
in 1kg and 2kg powders, bars,
and a zero-sugar protein water
format, developed specifically
to answer consumer needs.
The PhD Smart Bar, launched
in 2017, is a standout recent
PhD innovation, selling one
million bars in its first 45 days.
Still in its first year, PhD Smart
Bar is now a £10 million brand
within the PhD portfolio.
It’s no surprise with their
brand credibility that PhD
Nutrition has recently been
chosen as the official sports
nutrition partner of the iconic
David Lloyd Leisure.
With two thirds of the
UK population using fitness
and exercise as part of their
approach to healthy living,
PhD is on course to bring
its intelligent take on sports
nutrition to an ever-increasing
audience.

➤WOW launches the UK’s
first bottled activated
charcoal drink

Health drinks brand, WOW,
has launched the world’s
first multi-serve bottle of an
activated charcoal drink. This
wellness beverage is available
in an affordable sharing size –
no more messing around with
expensive, tiny shots of the
cleansing ingredient.
WOW Body Cleanse Drink is
a blend of cold-pressed juice
and filtered water, added to
activated charcoal, derived
from coconut shells. The
beverage targets common
health concerns faced by many:
bloating, over-indulgence
and even the common cold.
Activated charcoal has been
used for centuries to help
maintain a healthy digestive
tract by removing toxins.
When consumed, gas and
other impurities in your body
are trapped by the charcoal’s
pores, stopping them from
being fully absorbed into the
bloodstream. They are then
removed naturally from the
body.

WOW’s activated charcoal is
cleanly sourced from
coconut shells, not the coal
you find on your barbecue. The
charcoal becomes activated
through a steaming process,
creating a densely porous
surface.
The drink is jet black, but
the activated charcoal is
tasteless. The low-calorie drink
is available in three flavours:
Lemon & Ginger, Raspberry
and Lemon & Mint. The
larger bottle provides three
recommended portions (250ml)
and once opened, must be
consumed within two days.
• www.drinkwow.com

• www.phd-supplements.com

➤HTC HEALTH LAUNCHES CLEAN
PERFORMANCE NUTRITION

The new brand aims to deliver
a new concept to women
looking for products that will
support their healthy lifestyles
and help them get the best out
of their fitness efforts. Clean
Performance Nutrition focuses
on self-care, happiness and
helping women accomplish their
goal of a healthier lifestyle. The
brand’s ethos is built around
the view that ‘less is more’,
with each product using the
lowest number of high-quality
ingredients.
Included in the sports
nutrition range is a whey
protein powder, available in
strawberry or vanilla flavour.
It contains B-vitamins and
32
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folic acid, designed to boost
protein intake and help with
mood and energy levels. Also
included in the range is a
collagen powder, which is an allrounder, anti-ageing and joint
care combination. It contains
hydrolysed marine collagen
for enhanced bioavailability,
offering maximum support
for healthy hair, skin, nails and
joints.
Those following a plantbased diet can opt for Clean
Performance Nutrition’s
Chocolate Vegan Protein: a
unique blend of pea, brown rice
and hemp protein to give you
26g of protein in every serving.
In addition to being 100 per cent

vegan, it is also 100 per cent
soya-free and contains nonGMO ingredients. The vegan
range also includes a supergreen
powder in chocolate coconut
flavour. Fuelled by the idea
of ‘going back to basics’, this
mix contains an abundance of
cleansing ingredients, including
spinach powder, kale powder,
chlorella and spirulina. To help
burn fat and further aid weight
loss, Clean Performance Nutrition
have created Body Work. These
are capsules that combine
ingredients scientifically proven
to stimulate metabolism. Using a

branded ingredient, Greenselect
Phytosome, Bodywork is unlike
anything else available on the
market.
Designed to elevate energy
levels, a pre-workout (in berry
flavour) is the quintessential
formula for vegans. With a
simple, yet effective approach to
pre-workout supplements, Clean
Performance Nutrition’s powder
contains beta-alanine and
glutamine to deliver important
benefits that help every woman
get the most out of her workout
session.
• www.cleanperformancenutrition.com
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New releases

➤Introducing Totum

➤THE COLLECTIVE’S NEW KEFIRCULTURED YOGHURT RANGE

The Collective has launched a kefircultured yoghurt range for healthconscious foodies all over the UK.
Available in four delicious flavours:
Natural, Madagascan Vanilla, Berries
‘n’ Hibiscus and Coconut (450g tubs).
The Collective’s kefir-cultured
yoghurt is the perfect breakfast
partner to liven up a bowl of granola
and fruit, or to enjoy simply straight
from the tub.
Kefir has been enjoyed around the
world for over two thousand years.
It first originated in the Caucasus
mountains and has been linked to
positive health and wellbeing for
centuries. This wonder dairy is made
by fermenting milk with live cultures,
but what sets this kefir-cultured
yoghurt apart is the diverse blend and
sheer number of live cultures. In fact,
The Collective’s kefir-cultured yoghurt
boasts a whopping 13 different culture
strains!
The Collective has carefully crafted

a thick and creamy yoghurt with a
complex flavour profile, giving a
natural taste and indulgent texture.
For the flavoured variants, The
Collective has added a hint of flavour,
from fragrant Madagascan vanilla,
creamy coconut milk with textured
desiccated coconut pieces, and floral
berries and hibiscus. The Collective’s
kefir-cultured yoghurt is made with the
finest natural ingredients, including
British milk and only sugars from milk,
fruit or blossom honey. This results
in the range having 30 per cent less
sugar than other flavoured yoghurts
based on a market average.
The Collective’s kefir is also
nutrient-rich, providing a source of
protein and calcium and the natural
variant contains a source of vitamin
B2. There is a lot of goodness packed
into this wonder yoghurt. Like all
The Collective’s dairy goods, it’s
vegetarian and gluten-free.
• www.thecollectivedairy.com

➤Nature’s Way® launches new

multivitamin and mineral blends

New Alive! Ultra Wholefood Plus is a range of premium multivitamins and
minerals, containing up to 26 essential nutrients and 13 botanicals. Each daily
tablet also contains our unique dried blend of 26 whole fruit and vegetable
extracts. The range consists of Women’s Energy, Men’s Energy, Women’s 50+
and Men’s 50+ products, specially formulated in the UK to bring the most
important nutrients together in high quality formats.
The products are suitable for vegetarians and are free from gluten, soya,
dairy, yeast, artificial flavours, colours and preservatives.
• www.feelaliveuk.com

[

Sport, a marine-based
hydration supplement

Harvested below deep-sea plankton blooms,
Totum Sport provides the body with the complete
78 electrolytes, minerals and trace elements in the
correct, bioavailable proportions that your cells need
to function efficiently. Nothing is added to the harvest
of minerals, meaning it is 100 per cent natural with
no heating or additives, and every batch is tested to
ensure that it is totally safe. It is then packaged to best
practice according to EU GMP guidelines, the highest
accreditation available. Totum Sport is used by top
athletes all over the world for its brilliant abilities to
combat dehydration and improve performance and
recovery.
Totum Sport supports all aspects of hydration in all
bodily compartments, which supports a higher level
of metabolism, and delays the switch to anaerobic
metabolism. Taking one sachet prior to your postexercise meal also primes the gut for the absorption
of other nutrients from food, which helps speed up
recovery.
Additionally, research from Alicante University shows
that Totum Sport helps stabilise blood sugar and
prevents cramps. This can also help improve recovery
and reduce the risk of injury.
One 20ml sachet of Totum Sport contains the same
amount of electrolytes that are lost from the body
during one hour of hard exercise. It is recommended to
take one sachet ten minutes pre-exercise on an empty
stomach and to drink water afterwards. For events that
last longer than an hour, it is safe and advisable to take
more sachets, as frequently as required, before and
during exercise. A final sachet should then be taken
immediately after training or competition to maximise
the body’s ability to absorb protein and carbohydrates
from your chosen recovery products.
• www.totumsport.co.uk

➤INTRODUCING THE PLANT-BASED SUPER U RANGE
The Super U range consists of
three varieties, all of which are
organic, with blends including
Clean Greens, Berry Beauty and
Muscle Protein. Clean Greens
contains a blend of baobab,
barley grass, chlorella, moringa,
pineapple, wheatgrass, spirulina,
and camu camu, perfect for
maintaining a healthy immune
system and fighting fatigue. The
combination of chia seeds, açai,
aronia, blackcurrant, blueberry,
goji, maqui, strawberry, acerola,
and cranberry in Berry Beauty
works to maintain healthy
skin, hair and nails, while also
supporting the digestive
function. For those consumers

looking to incorporate more
protein into their diet, while
supporting muscle growth
and repair, Super U Muscle
Protein is a great dairy-free
alternative.
Super U has been winning
fans online since autumn 2017
and has been featured at several
relevant consumer events, but
now the co-founders Charlotte
Bailey and Sean Ali are in
discussions with a range of
distributors to make the brand
more accessible to consumers
across independent health,
speciality and farm shops from
this autumn.
Being organic, plant-based

and naturally gluten- and dairyfree, the Super U range appeals
to a diverse range of consumers,
capitalising on the key consumer
trends currently driving growth in
the market.
Individual superfood powders
are available on the market, but
for ultimate convenience, the
blend of ingredients delivered
through Super U provides
significantly more nutrients,
while also saving consumers
time and money. Equally, by
using a combination of different
superfoods, the flavours can
be balanced, ensuring a more
palatable and appealing taste for
consumers.
WWW.FSNMAG.COM
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The versatility of Super U
means that consumers can
kick-start their day by blending
the powders with fresh fruit and
almond milk for a delicious,
nutritious smoothie. The website
also offers a host of inspirational
recipe ideas, such as Protein
Energy Balls and Berry Beauty
Smoothies.
• www.superu.co.uk
| FSN NOVEMBER/DECEMBER 2018

33

23/10/2018 13:48

[Strength and conditioning

The beginning of the
end of stretching?
In our final strength and conditioning instalment of 2018,
Craig Lewis, strength and conditioning specialist and
owner of Rehabilitation and Performance Solutions, delves
into research that questions the usefulness of stretching
for performance and recovery in athletes.
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we typically presume it has. Habitually we
normally stretch for the following reasons:
• Improvements to range of motion
• Enhancing physical performance
• Injury prevention
• Enhanced recovery
• Reducing the timeframe for return to sport
post-injury
However, can stretching positively impact
on all of these various facets, or might other
options be more beneficial from an outcomes
perspective?
In respect to increasing range of motion,
static stretching did increase “flexibility in both
the short- and long-term” (2), but flexibility
was “also increased by strength training,
especially eccentric training. The magnitude
of increase achieved appears to be close to
that achieved through static stretching” (2).
Secondly, with regards to the enhancement
of physical performance, O’Sullivan et al
demonstrated that static stretching (SS), held
for longer than 45 seconds prior to exercise,
negatively impacts on “maximal strength,
power, muscular explosive performance (e.g.
jumping and sprinting), balance and agility, or
had no effect on performance” (2).
With regards to whether static stretching
in particular had a positive impact on injury
prevention, numerous studies showed that
“SS does not appear to reduce injury risk
and any effect on earlier return to sport is of
marginal clinical significance” (2).
Finally, in utilising static stretching as part of
the post-training or post-competition recovery
process, numerous studies demonstrated little
benefit of stretching post-exercise, as one
study noted that there was limited support
to suggest that SS would assist in reducing
muscle soreness after exercise and it was
found that SS was “not a beneficial recovery
option for elite youth soccer players” (3).
Lastly, and perhaps importantly, could
having too much flexibility, or implementing
a stretch routine within certain activities,
actually have a detrimental impact on sports

performance?
In a 2015 study that looked at the
association between flexibility and sprint and
jump performance, Skaggs et al found no
evidence. Additionally, the study found that
increased hamstring flexibility was actually
associated with a decrease in vertical jump
height (4).
Additionally, in a 2017 study on the impact
of stretching on the performance and injury
risk of long distance runners, Baxter et al
concluded that “acute stretching can reduce
running economy and performance for up
to an hour” and that “chronic stretching
additionally appears to have no advantageous
effects” (5). Finally, the research determined
that static stretching in particular held no
advantage for endurance runners and was not
seen as an appropriate solution to improving
performance or reducing injury (5).
Ultimately, as is often the case, many sports
performers often feel the ‘enhanced’ benefit
of implementing a stretch routine into their
training plan. However, with new evidence,
might their valuable time be better spent
paying attention to other forms of exercise to
enhance performance and recovery? Perhaps
just maybe… fsn
• References available on request.
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s either a competitive or
recreational athlete, more often
than not most training sessions
would either begin or end with
some element of stretching,
whether in the form of static, dynamic or
pre-contraction stretching. The questions
that then comes to mind are: what modality
of stretching might be applicable at the
appropriate time, what are our training goals
with regards to the reasons for adding that
particular choice of stretch, and finally and
perhaps controversially, could certain activities
be negatively impacted on from increased
flexibility and the inclusion of a stretching
routine?
In order to partially answer some of
these questions, I will briefly delve into the
definitions of these various types of stretches.
Typically, the most common form of stretching
is your static stretch, which is based on
holding a specific position at its end range,
and is performed either by the individual or
with a partner (1). Dynamic stretching involves
both active and ballistic stretching (1). Active
stretching generally involves moving a limb
through to its end range and repeating it
several times, while ballistic stretching involves
quick or jerky actions through to end range (1).
More often than not, most practitioners
have now tended to implement dynamic
stretching pre-exercise in conjunction with the
other various elements of the warm-up phase,
with the more static-based component at the
end of the training session or competition as a
part of the cool-down process.
Finally, the option of pre-contraction
stretching involves moving a muscle through
to its end range and then opposing it with
the opposite muscle group. The most
common type of pre-contraction stretching
is proprioceptive neuromuscular facilitation
(PNF) stretching (1).
The second question of this article asks
whether stretching for many of our most
common goals has the intended benefit
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