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Carbohydrate loading and caffeine 
use before an endurance event 
are common tactics to attempt to 
enhance performance. Beets, rich 
in nitrates, are increasingly being 
added to this list of foods with 
performance enhancing capabilities. 
Studies have hypothesized that 
dietary nitrate supplementation may 
improve tolerance to endurance 
exercise.1 This potential benefit 
contradicts previous suggestions 
about nitrate that have indicated 
these compounds have little to 
no health benefits and should be 
avoided because of an association 
with increased cancer risk.2 These 
recommendations applied primarily 
to dietary supplements of nitrate and 
nitrite which are available through 
the Internet and can be toxic. Their 
use should be avoided.2-3

Despite the negative side effects of 
nitrate supplements, recently there 
has been a surge in publications 
that vouch for beneficial effects 
of nitrates from food rather than 
supplements. Compared to nitrate 
or nitrite supplements, consumption 
of nitrate-rich whole vegetables or 
vegetable juice has little health risk; 
these vegetables also contain several 
other health-promoting vitamins, 
minerals, and phytochemicals whose 
activities may complement that 
of nitrate.3 Several vegetables are 
especially high on the list, including 
rocket (arugula), spinach, lettuce, 
radish, beets/beetroot, and Chinese 
cabbage.4 Among these, beet juice 
is increasingly being touted in the 
lay media as a method to enhance 
athletic performance and is being 
‘test-driven’ by several Olympic 
athletes.5-6

In controlled clinical research 
studies, beet juice is a convenient 
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intervention because a nitrate-free 
beet juice is commercially available. 
This allows a direct comparison 
between nitrate-rich versus nitrate-
free (placebo) beet juice, with the 
presence of nitrate being the only 
difference. Consequently, beetroot 
juice has been investigated in several 
human intervention studies and 
has shown an ability to improve 
measures of both continuous 
endurance exercise7-10 and 
intermittent exercise,11 primarily due 
to improved oxygen use efficiency. 
These studies have shown increased 
length of time until exhaustion,9,12 

reduced time to complete a specified 
distance,7 reduced perceived 
exertion,7 and increased time able 
to hold one’s breath8 after beetroot 
supplementation. While most of 
these studies intervened with a 
concentrated beet juice providing 
increased levels of nitrate (70 ml 
concentrated juice providing 4-5 
mmol nitrate),7-11 significant results 
were also seen with higher doses of 
non-concentrated juice (500 ml beet 
juice providing 6.2 mmol nitrate)12 
and whole, baked beetroot (200 g 
beet providing 8.1 mmol nitrate).13 
Significant results were seen when 
beetroot juice was consumed 
every day for 1-6 days before the 
experiment7,9,11-12 and were also 
seen when beetroot was consumed 
acutely on the day of the experiment 
only.8,10,13 The advantage of 
consuming concentrated beet juice 
is that it requires a lower volume of 
juice to be consumed and may be 
more appealing to consumers, but 
it is encouraging that consuming 
cooked whole beets has a similar 
effect, albeit at very large portion 
sizes (200 g baked beets is nearly 
2.5 cups). While other nitrate-rich 
vegetables have not been evaluated 

for their endurance-enhancing 
ability and while vegetables can 
never replace proper training, it 
seems there is little to lose if an 
athlete chooses to increase his or 
her vegetable intake before a large 
event.
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Research DPG: Question and Answer
The Use of Technology to Promote 
Nutrition and Physical Activity  
Behavior Change in Youth: A Review

Answers
1.) a
2.) b
3.) c
4.) d

5.) c
6.) a
7.) b
8.) d


