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Relevance
Worldwide there is a high prevalence of dietary supplement use among athletes,
and particularly in elite athletes [1]. Beetroot juice is one of the supplements that
has been increasingly used over the past decade and which has also received
plentiful research attention, generally aimed at establishing robust evidence for the
enhancement of sports performance by nitrate supplementation. However, it is
difficult to translate research results directly to sport-specific performance, as most
research is performed in laboratory situations that are in many ways different from
real-life issues in everyday sports practice [2]. Furthermore, only a handful studies
have investigated the effect of beetroot juice supplementation in elite athletes, and
the translation of research findings in less trained athletes to elite sports
performance is highly questionable. The current thesis included both well-trained
and elite athletes who were tested in applied settings, using sport-specific tests,
and simulating actual competitive settings as much as possible. As such, we aimed
to gain knowledge about the effects of beetroot juice on sport performance that
can readily be implemented in a practical (top)sport setting.

Recommendations to athletes
Apart from gaining further scientific insight into the ergogenic properties of nitrate,
as described in this thesis, one of the key aims of the entire project was to provide
practical recommendations for the use of beetroot juice in the Dutch top-sports
sector. To achieve this, direct top-sport performance was tested when possible, by
including Dutch national selections that were willing to go through the effort and
time strain of an intervention study. Furthermore, the effects of nitrate
supplementation on exercise performance and functional mechanisms were
investigated in highly trained recreational individuals, and different dietary nitrate
sources were tested in less trained subjects to determine the optimal
supplementation protocol.
Based on the findings of the current thesis and other relevant recent
literature, information for the efficient use of nitrate as an ergogenic aid can and
will be provided to the Dutch top-sport sector. This information will be
differentiated on type of sports and sport level of the athletes, and will be
presented to sport dietitians, medical professionals, and other staff in (professional)
sports. The translation of valid and reliable scientific information into practicebased guidelines is a step that is too often missing, resulting in inadequate and
inconsistent advices to athletes and staff. The close collaboration with the Dutch
Olympic committee (NOC*NSF), Sports Centre Papendal, and the top-sports
practice has been important for the practical relevance of the studies of the current
thesis. Dissemination of the acquired scientific knowledge toward the top-sports
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sector (using these same stakeholders) forms an essential asset to ensure the
relevance in terms of actual implementation of performance-enhancing strategies
in daily sports practice. Apart from this thesis, several newsletter publications,
factsheets, seminars, workshops and master classes have been and will be
organized in collaboration with NOC*NSF and Sports Centre Papendal to increase
the knowledge on dietary nitrate and sports performance within sport professionals
and athletes. For instance, we are currently updating the NOC*NSF factsheet on
beetroot juice, based on our findings and current literature. We will implement upto-date knowledge on the type of athletes and sports that are either more or less
likely to benefit from nitrate supplementation. The setup and content of the
factsheet has been discussed within the sports nutrition team of NOC*NSF and a
consensus was made around the use of beetroot juice and recommendations for
implementation per sports federation. Furthermore, nitrate-rich menus have been
implemented in the Topsport restaurant at Sports Centre Papendal (the training
center for many of the Dutch national selection teams) including information about
the benefits of a vegetable- and nitrate-rich diet for athletes. Moreover, an
infographic ‘thesis for dummies’ and a promotion movie have been developed to be
used in the education of sport and nutrition students and to inform the general
public about the results of this thesis, all in order to further facilitate knowledge
development as well as decision making in terms of when and when not to use
dietary nitrate as an ergogenic aid.

Societal relevance
Apart from the direct relevance for the Dutch top-sports sector, the results of the
current thesis may also be of interest to the general population as a means to
improve individual performance, but also to improve general health by means of the
cardioprotective and blood pressure reducing properties of dietary nitrate.
Potentially of even greater importance, is the use of dietary nitrate supplementation
in more compromised (clinical) populations [3, 4]. By improving exercise tolerance,
nitrate supplementation could serve as a nutritional strategy to facilitate the
general health benefits of regular exercise in, for example, the elderly and/or
patients with type 2 diabetes, cardiovascular diseases, and COPD. Furthermore,
the results from chapter 4 concerning the effects of different nitrate-rich
vegetables on blood pressure reduction could be highly relevant for patients with
hypertension, and potentially even overcome the need of anti-hypertensive drugs
[5]. Based on the findings of the current thesis, information can be provided to the
general population about the possible beneficial effects of a vegetable- and
nitrate-rich diet. This could be through the use of factsheets about the health
effects of increasing the intake of nitrate-rich vegetables and practical guidelines

163

Valorization
on how to increase habitual vegetable intake and which vegetables are the most
nitrate-rich. The factsheets and guidelines could be implemented in different
settings, such as for high schools to increase vegetable intake in adolescents and
reduce the risk of future health complications. Alternatively, and likely more realistic
for the short(er)-term, information should be communicated to dietitians involved in
advising patients with cardiovascular disease and/or hypertension. Furthermore, a
currently ongoing PhD project in our lab extends on the findings from the current
thesis by investigating clinical and health benefits of increased nitrate consumption
through the habitual diet, and strategies to increase the feasibility of a more
vegetable- and nitrate-rich diet.

Personal perspective
Over the past 4 years, I have combined my research as a PhD student with my role
as a sport dietitian at NOC*NSF. Being a part of both worlds, I have experienced
the differences of the relatively slow but very thorough process of gaining answers
in research compared to the black-and-white need for ‘quick fix’ answers in the
practical approach of the top-sport setting. It has been a great challenge trying to
bridge the two worlds and to make sure to incorporate the best of both without
creating conflicts. Furthermore, I have realized that involving elite athletes in
research solely developed by a research group is a rather challenging approach.
Involving coaches and staff in the setup of a scientific study and base the research
question (partly) on practical issues of the specific team, is crucial for the success
of a research project in top-sports, as it creates the commitment and enthusiasm
necessary for the completion of a time consuming and burdensome intervention
study.
My personal goal is to further extend my involvement in high quality
research to gain (top)sport nutrition knowledge that can be directly translated into
practical advice and guidelines to enhance (top)sport performance. In this respect,
I believe that it is crucial to focus on strategies that facilitate practical
implementation of available sport nutrition research findings. On the other hand,
further collaboration between academia and (top)sport institutes is necessary to
address research questions that are directely relevant to the professional sports
practice. Increased emphasis on these aspects can bring the fields of research and
sport practice closer together, optimizing the support of nutrition to enhance sports
performance.
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