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Abstract

Supplement use in able-bodied athletes during major cham-
pionships was reported to be around 80 to 90%. In contrast,
the prevalence of supplement use in Paralympic athletes ac-
cording to surveys from 2004 and 2012 was lower with
around 40 to 58%. This study aimed to investigate the sup-
plement use in Swiss wheelchair athletes. All Swiss wheel-
chair athletes were asked to complete a retrospective survey
on supplement use during training and competition. The 65
Swiss wheelchair athletes (age: 39 ± 12 y, height: 174 ± 9cm;
body mass: 67 ± 11 kg) responding to the survey participated
in rugby, basketball, paracycling, athletics, curling, badmin-
ton, alpine skiing and e-hockey. In total, 63% of the athletes
used supplements during training periods and 43% before
competitions. During training periods, they used mainly
sports drinks (29%), recovery drinks (17%), vitamin D (15%),
multivitamins (14%), magnesium (12%), proteins (11%), iron
(9%) and energy gels (8%). Before competitions, 5% used
caffeine, 5% creatine, 1.5% beta-alanine and 1.5% beetroot
juice. Forty-two percent of all athletes wanted more informa-
tion about sports nutrition and supplementation. The number
of Swiss wheelchair athletes using supplements was compa-
rable to the one observed in Paralympic sports. Based on the
athletes’ feedback, it is recommended to promote the specif-
ic education in sports nutrition and to provide the athletes
and coaches with more specific information on supplements
and nutritional strategies.
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Zusammenfassung

80 bis 90% der Athleten gaben an, während grossen Meis-
terschaften Supplemente zu sich genommen zu haben. Im
Gegensatz dazu, konnte bei Paralympischen Athleten mittels
Fragebogenerhebung zwischen 2004 und 2012 eine tiefere
Prävalenz von 40 bis 58% festgestellt werden. Diese Studie
hat sich zum Ziel gesetzt, die aktuellen Einnahmegewohn-
heiten von Supplementen bei Schweizer Rollstuhlsportlern
zu untersuchen. Aus diesem Grund wurden alle Schweizer
Rollstuhlathleten retrospektiv zur Supplementeinnahme
während Trainingsphasen und Wettkämpfen befragt. Im
Ganzen wurden 65 Rollstuhlsportler (Alter: 39 ± 12 Jahre,
Grösse: 174 ± 9cm; Gewicht: 67 ± 11 kg) aus verschiedenen
Sportarten wie Rugby, Basketball, Handbike, Leichtathletik,
Badminton, Ski Alpin und E-Hockey in die Studie einge-
schlossen. Total nahmen 63% aller Athleten Supplemente
während der Trainingsphasen zu sich, jedoch nur 43% wäh-
rend Wettkämpfen. Während der Trainingsphasen wurden
hauptsächlich Sportgetränke (29%), Regenerationsdrinks
(17%), Vitamin D (15%), Multivitamine (14%), Magnesium
(12%), Proteine (11%), Eisen (9%) und Energiegels (8%) ver-
wendet. BeiWettkämpfen hingegen nahmen 5% der Athleten
Coffein, 5%Kreatin, 1.5% Beta-Alanin und 1.5%Randensaft
zu sich. Von den Athleten wünschten sich 42% mehr Infor-
mationen zur Sporternährung und Supplementierung. Der
Anteil der Schweizer Rollstuhlathleten, welche Supplemente
verwendeten, war vergleichbar mit früheren Studien mit Ath-
leten diverser paralympischer Sportarten. Basierend auf dem
Feedback der Athleten wird empfohlen, diese in Sporternäh-
rung zu schulen und weiterzubilden. Zudem sollen die Ath-
leten sowie auch die Trainer gezielt mit spezifischen Fachin-
formationen zu Supplementen und Ernährungsstrategien
beliefert werden.
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Introduction

Athletes are commonly using supplements in order to en-
hance their performance, to improve recovery or for health
reasons. Several studies reported the prevalence of supple-
ment use among able-bodied athletes in different sports
disciplines. Maughan et al. [1] reported about a survey con-
ducted during international track and field championships
from 2005 to 2007. The majority of the 310 athletes who
took part in this survey (85%) used supplements regardless
of their discipline. The reasons for supplement use were
recovery purposes (71%), improving health (52%), enhance-
ment of performance (46%) and treating an injury (40%).
The most commonly used supplements were vitamins, min-
erals, proteins, creatine and other ergogenic supplements
(e.g. caffeine). In Canadian athletes [2], the prevalence of
supplement usage was 88%. In other sports including kay-
akers, swimmers, field hockey players, water polo players,
track and field athletes and netball players a 90% prevalence
of supplement use was reported [3]. The first assessment of
supplement use in Paralympic athletes took place in 2004
during the Paralympic Games in Athens [4]. Among all
athletes tested for doping, 64% declared to use supplements
or medication. Over 40% of all supplements were food sup-
plements such as carbohydrates, minerals, vitamins and
proteins. In another study performed before the Paralympic
Games 2012 in London, 58% of all responders had been
using supplements during the six months preceding this
data collection [5]. Very similar to the study performed with
able-bodied athletes, wheelchair athletes reported to use
multivitamins, fatty acids, proteins, sport drinks and car-
bohydrate supplements. In order to evaluate whether sup-
plement use is similar in Swiss wheelchair athletes, we con-
ducted a self-reported survey on the use of supplements in
these athletes. Our goal was not only to identify the type of
supplements they used, but also to explore their sources of
information about supplements, and whether they desired
to know more about sports nutrition and supplementation.

Methods

Subjects

A study questionnaire was sent to all athletes (n=90) who
were members of the national team in their discipline in 2013
or 2014. All athletes had to be Paralympic athletes with a
spinal cord injury. Only athletes with an age between 18 and
60 years were included in the study. Regular participation at
national or international competitions was mandatory. Ath-
letes without license or without regular participation in com-
petitions were excluded from the study. Only questionnaires
sent back between the 1st January 2014 and the 1st July 2015
were included into the data collection. By sending back the
questionnaire, they agreed to participate voluntarily. The
study was performed according to the Helsinki declaration
and was approved by the local ethical committee (Ethikkom-
mission Nordwest- und Zentralschweiz EKNZ, Basel, Swit-
zerland).

Questionnaire

The questionnaire asked for personal data such as age, gen-
der, height, body mass, lesion level, completeness of the in-
jury and sport discipline. Daily physical activity was as-
sessed by the duration and weekly frequency of the exercise
sessions.

All supplements listed in the Swiss supplement guide
were included in the questionnaire [6]. The following supple-
ments were named literally: energy gel, recovery drink,
sports drink, protein drink or bar, creatine, caffeine, multi-
vitamin, vitamin D, sodium bicarbonate or citrate, iron, cal-
cium, carnosine, beta-alanine, glucosamine, L-carnitine,
beetroot juice or sodium nitrate, probiotics, vitamin C, argi-
nine, BCAA, chrome, coenzyme Q10, cordyceps, magnesi-
um, pyruvate, ribose or other supplement (i.e. if they took any
other supplement not listed before). Participants named the
product (i.e. brand name), indicated if they have been using
the supplement during training or competition and specified
its usage (i.e. dose, time point of ingestion). Additionally, the
survey asked what they drank or ate before, during and im-
mediately (< two hours) after the training sessions. The pos-
sible answers for the fluid intake were: water, isotonic drinks,
recovery drinks, multivitamin drink, milk based drink, noth-
ing or other. Possible answers for the solid food intake were:
energy gel, energy bar, protein bar, light snack (e.g. “Biberli”,
bread, rice waffles, etc.), milk products, nothing or other.

We asked whether they had to take any medication, which
medication and dosage. In addition, they were asked whether
they used information concerning supplement use and medi-
cation from the Swiss Antidoping Agency. It was asked if they
changed their supplementation habits during the past five years
and if “yes” how it changed. We asked for supplements they
did not tolerate and whether they had some other negative ex-
perience with supplements. Last but not least we asked if they
wished more information on supplements in the future.

Statistics

Descriptive statistics were performed using SPSS Version
21.0 (IBM, Armonk, NY, USA) and Excel (Version 2010,
Microsoft Corporation; TheMicrosoft Network, LLC, Rich-
mond, USA). Results with parametric distribution are pre-
sented as mean ± standard deviation or numbers and percent-
age of the study population.

Results

In total, 65 questionnaires were returned and analyzed (re-
sponse rate: 72%). The athletes (age 39 ± 12 years, height 174
± 9cm, body mass 67 ± 11 kg) were engaged in different
sport disciplines such as wheelchair rugby, basketball, para-
cycling, wheelchair racing, curling, badminton, alpine skiing,
e-hockey and archery. The athletes exercised 8.2 ± 6.0 hours
within 4.2 ± 2.8 sessions per week. Forty-eight percent of the
athletes performed their sport on an international level and
the rest on a national level.

Forty-one (63%) athletes used supplements during train-
ing and 28 (43%) athletes during competitions. In total, 92
different supplements were used by 65 athletes (Fig. 1). The
average usage in training was 1.42 supplements per athlete
and 0.88 supplements per athlete during competition.
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7.7% of the athletes experienced negative side effects re-
lated to the supplement use (mainly diarrhea, eructation,
pyrosis and nausea). Supplements with negative effects were
blood buffer substances (n=3) such as sodium citrate and
sodium bicarbonate as well as carbohydrate gels (n=1) and
creatine (n=1). Most athletes did not ingest any solid food

during training (Fig. 2) and drank water before, during and
immediately after training sessions (Fig. 3).

About 70% of the respondents used regularly medica-
tion. The most often used medications were baclofen (spas-
molysant), oxybutynin (hyperactive bladder), solifenacin
(hyperactive bladder) and phenprocoumon (anticoagulant

Figure 1: Detailed analysis of supplement use among Swiss wheelchair athletes.

Figure 2: Solid food intake of Swiss wheelchair athletes before, during and immediately after a training session.
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treatment). Twelve percent of the athletes changed their
habits concerning supplement use during the past five
years. Reasons for such a change were better awareness of
sports nutrition, healthier eating and less multivitamin
supplementation, specific ingestion of supplements in or-
der to ameliorate digestion, performance and recovery.
Some of the athletes changed the product, dosage or the
time point of the ingestion. In total, 37% of the athletes
disclosed to know which supplements help to enhance re-
covery. They named supplements such as carbohydrate,
chocolate milk, recovery drink, BCAA, glutamine, pro-
teins, amino acids and magnesium. Twenty-seven athletes
(42%) desired more information about supplementation
and sports nutrition.

Discussion

The aim of this study was to investigate the supplement use
habits in Swiss wheelchair athletes. Our survey revealed a
supplement use prevalence of 63% in Swiss wheelchair ath-
letes during training periods and 43% during competitions.
In addition, a large number of the athletes desired more in-
formation about supplementation and sports nutrition.

Previous publications reported a lower supplement use in
Paralympic [4,5] compared to able-bodied athletes [1–3,7, 8].
Nevertheless, an increase in supplement use was detected
between 2004 and 2012 from 40% to 58% in Paralympic
athletes. We found a very similar prevalence of 63% in Swiss
wheelchair athletes. Possibly, as Paralympic athletes become
more and more professional, the supplement use might fur-
ther increase in the next few years. Nevertheless, supplement
habits are already very close to what we know from able-bod-
ied athletes and it might be interesting to see how it develops
in the future.

The athletes in our study mainly ingested so called A sup-
plements supported for use in specific situations in sport using
evidence-based protocols [6].Most of them used sports drinks,
recovery products or other protein and carbohydrate supple-
ments (Fig. 1). In addition, a relatively large number of athletes
also ingestedmultivitamin, vitamin C andmagnesium supple-
ments which are not classified as generally recommended (an
intake of these so called medical supplements is only warrant-
ed in case of a diagnosed deficiency) [9]. Other supplements,
which were often ingested, included ergogenic supplements
such as creatine, caffeine, sodium bicarbonate or beetroot juice
or medical supplements such as iron, vitamin D and calcium.
These findings are very similar compared to surveys conduct-
edwith able-bodied athletes [1–3,7,8]. Erdman et al. [2] showed
in Canadian athletes, that they used most often sports drinks
(22.4%), energy bars (14.0%), multivitamins and minerals
(13.5%) and protein supplements (9.0%).

The number of athletes ingesting multivitamin and min-
eral supplements seems to be quite high, although they are
not recommended in healthy athletes without any deficiency
due to lack of scientific evidence [6]. Perhaps this high prev-
alence is a result of lack of knowledge of coaches and other
staff members. We experience that they often recommend
taking multivitamins to prevent illness and magnesium to
prevent muscle cramping, although there is no evidence for
generalizing such recommendations to all athletes. Gra-
ham-Paulson et al. [5] found that also with Paralympic ath-
letes, the most popular supplements were protein, sports
drinks, multivitamin and carbohydrate supplements. Sports
nutrition and especially the application of supplements is not
yet fully understood in athletes with a spinal cord injury [10].
Physiological adaptations such as changes in body composi-
tion [11], loss of active muscle mass, impaired respiratory
system [12], prolonged gastrointestinal transition time [13,
14], reduced energy expenditure [15,16] and an impaired au-

Figure 3: Fluid intake of Swiss wheelchair athletes before, during and immediately after a training session.
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tonomic nervous system [17–20] after such an injury influ-
ence the impact of supplementation or nutritional strategies.
Therefore, it seems to be crucial to further investigating the
influence of supplements and nutritional interventions in
these athletes, which would enable the provision of more ap-
propriate recommendations. To date, only a few research pro-
jects focused on the effects of supplements in these athletes.
Researchers mainly focused on caffeine [21–25], creatine
[26], vitamin D [27–29] and macronutrients [30–33]. Not all
supplements seemed to have the same impact as found in
able-bodied athletes. Caffeine for example did not enhance
performance over a 3 min [21] or a 1500 m time trial [22],
but performance was enhanced during short-term exercise
(e.g. 30 to 60 s and intermittent sprints) [21,24]. Therefore,
not only more information and education on sports nutrition
is needed in order to make sure that all athletes use only
recommended A or B supplements (for details refer to the
supplement guide [6]), according to their individualized sit-
uation. Further research is also needed to evaluate whether a
supplement is recommended for its use in athletes with a
spinal cord injury or not.

Athletes mostly ate a light snack, nothing or something
other than listed before a training session (Fig. 2). During the
training session, most of the athletes ate nothing or an ener-
gy bar or a light snack. After the session, they ate a light
snack, nothing or something different from these snacks. We
assume that they ate a meal at home more than one hour af-
ter the session. Most of the athletes drank water before, dur-
ing and after training sessions (Fig. 3). Some of them used
isotonic sport drinks during the session and recovery shakes
after the session. These eating or drinking habits as well need
to be investigated in detail with each athlete with a spinal
cord injury. Due to a very low energy expenditure during rest
and exercise [15] caused by the low amount of active muscle
mass, nutritional strategies need to be developed individual-
ly in order to make sure that the athlete does not gain weight
because of an increased energy intake through supplements.

Finally, since 71% of the athletes indicated the need of
daily medication, this means that drug interactions must be
explored before using a new supplement. These medications
are very common in patients with a spinal cord injury and
therefore, we need to be aware of interactions. Furthermore,
also contamination of supplements with banned substances
such as steroids or stimulants is still a problem [34] and we
have to make sure, that athletes and coaches are aware of this
issue, which could cause a positive doping test.

Conclusion

Supplement use in Swiss wheelchair athletes was very simi-
lar to the one reported in general Paralympic athletes. More
than half of all athletes used regularly supplements during
training in order to enhance recovery, to train harder or to
improve general health. The most common supplements they
used were carbohydrate and protein supplements, recovery
and sports drinks, multivitamins and minerals as well as
some ergogenic supplements such as caffeine, creatine or
beetroot juice. As athletes desired more information about
supplementation and sports nutrition in general, it seems rea-
sonable to invest more in educational training of coaches and
athletes.

Practical implications

– More education of coaches and athletes in sports nutrition
and supplementation taking into account the special needs
of athletes with a spinal cord injury

– Be aware of drug interactions and contamination of sup-
plements with banned substances

– More scientific evidence is needed before the application
of ergogenic supplements in spinal cord injured athletes

Conflict of interest

We are very thankful for the participation of all athletes in
the present survey. None of the authors has any conflict of
interest relevant to this article.

Corresponding author

Sportmedizin Nottwil:
Dr. sc. nat. Joelle Leonie Flueck
Tel. + 41 41 939 66 17
E-Mail: joelle.flueck@paraplegie.ch

PD Dr. sc. nat. Claudio Perret
Tel. + 41 41 939 66 21
E-Mail: claudio.perret@paraplegie.ch

Schweizer Paraplegiker-Zentrum
Guido A. Zäch Strasse 4
CH-6207 Nottwil

References

1. Maughan RJ, Depiesse F, Geyer H. The use of dietary supplements by
athletes. J Sports Sci. 2007;25 Suppl 1:S103-13.

2. Erdman KA, Fung TS, Doyle-Baker PK, Verhoef MJ, Reimer RA.
Dietary supplementation of high-performance Canadian athletes by
age and gender. Clin J Sport Med. 2007;17(6):458-64.

3. Dascombe BJ, Karunaratna M, Cartoon J, Fergie B, Goodman C. Nu-
tritional supplementation habits and perceptions of elite athletes with-
in a state-based sporting institute. J Sci Med Sport. 2010;13(2):274-80.

4. Tsitsimpikou C, Jamurtas A, Fitch K, Papalexis P, Tsarouhas K. Med-
ication use by athletes during the Athens 2004 Paralympic Games. Br
J Sports Med. 2009;43(13):1062-6.

5. Graham-Paulson TS, Perret C, Smith B, Crosland J, Goosey-Tolfrey
VL. Nutritional supplement habits of athletes with an impairment and
their sources of information. Int J Sport Nutr Exerc Metab.
2015;25(4):387-95.

6. Swiss Sports Nutrition Society. Supplementguide. www.ssns.ch; 2016
[cited 2016, Last accessed 09.11.2016]; Available from: http://www.
ssns.ch/sportsnutrition/supplemente/supplementguide/.

7. Heikkinen A, Alaranta A, Helenius I, Vasankari T. Use of dietary
supplements in Olympic athletes is decreasing: a follow-up study be-
tween 2002 and 2009. J Int Soc Sports Nutr. 2011;8(1):1.

8. Braun H, Koehler K, Geyer H, Kleiner J, Mester J, Schanzer W. Die-
tary supplement use among elite young German athletes. Int J Sport
Nutr Exerc Metab. 2009;19(1):97-109.

9. Braakhuis AJ, Hopkins WG. Impact of dietary antioxidants on sport
performance: a review. Sports Med. 2015;45(7):939-55.

10. Perret C, Flueck JL. Supplementation and performance in spinal cord
injured elite athletes: a systematic review. Deutsche Zeitschrift für
Sportmedizin. 2016;67(9):209-13.

11. Kocina P. Body composition of spinal cord injured adults. Sports Med.
1997;23(1):48-60.



Supplement use in Swiss wheelchair athletes 27

12. Mueller G, Perret C, Hopman MT. Effects of respiratory muscle en-
durance training on wheelchair racing performance in athletes with
paraplegia: a pilot study. Clin J Sport Med. 2008;18(1):85-8.

13. Fynne L, Worsoe J, Gregersen T, Schlageter V, Laurberg S, Krogh K.
Gastric and small intestinal dysfunction in spinal cord injury patients.
Acta Neurol Scand. 2012;125(2):123-8.

14. Krogh K, Mosdal C, Laurberg S. Gastrointestinal and segmental co-
lonic transit times in patients with acute and chronic spinal cord le-
sions. Spinal Cord. 2000;38(10):615-21.

15. Price M. Energy expenditure and metabolism during exercise in per-
sons with a spinal cord injury. Sports Med. 2010;40(8):681-96.

16. SedlockDA, Laventure SJ. Body composition and resting energy expend-
iture in long term spinal cord injury. Paraplegia. 1990;28(7):448-54.

17. Currie KD, West CR, Hubli M, Geecm, Krassioukov AV. Peak heart
rates and sympathetic function in tetraplegic nonathletes and athletes.
Med Sci Sports Exerc. 2015;47(6):1259-64.

18. Krassioukov A, West C. The role of autonomic function on sport per-
formance in athletes with spinal cord injury. PM R. 2014;6(8 Sup-
pl):S58-65.

19. Teasell RW, Arnold JM, Krassioukov A, Delaney GA. Cardiovascular
consequences of loss of supraspinal control of the sympathetic nervous
system after spinal cord injury. Arch Phys Med Rehabil.
2000;81(4):506-16.

20. West CR, Romer LM, Krassioukov A. Autonomic function and exer-
cise performance in elite athletes with cervical spinal cord injury. Med
Sci Sports Exerc. 2013;45(2):261-7.

21. Flueck JL, Lienert M, Schaufelberger F, Krebs J, Perret C. Ergogenic
effects of caffeine consumption in a 3 min all-out arm crank test in
paraplegic and tetraplegic compared to able-bodied individuals. Int J
Sport Nutr Exerc Metab. 2015, 2015/07/02.

22. Flueck JL, Mettler S, Perret C. Influence of caffeine and sodium citrate
ingestion on 1,500-m exercise performance in elite wheelchair ath-
letes: a pilot study. Int J Sport Nutr Exerc Metab. 2014;24(3):296-304.

23. Graham-Paulson T, Perret C, Goosey-Tolfrey V. Improvements in cy-
cling but not handcycling 10 km time trial performance in habitual
caffeine users. Nutrients. 2016;8(7).

24. Graham-Paulson TS, Perret C, Watson P, Goosey-Tolfrey VL. Im-
provement of sprint performance in wheelchair sportsmen with caf-
feine supplementation. Int J Sports Physiol Perform. 2016;11(2):214-20.

25. Graham-Paulson TS, Paulson TA, Perret C, Tolfrey K, Cordery P,
Goosey-Tolfrey VL. Spinal cord injury level influences acute plasma
caffeine responses. Med Sci Sports Exerc. 2016, 2016/09/27.

26. Perret C, Mueller G, Knecht H. Influence of creatine supplementation
on 800 m wheelchair performance: a pilot study. Spinal Cord.
2006;44(5):275-9.

27. Flueck JL, Hartmann K, Strupler M, Perret C. Vitamin D deficiency
in Swiss elite wheelchair athletes. Spinal Cord. 2016;54(11):991-5.

28. Flueck JL, Schlaepfer MW, Perret C. Effect of 12-week vitamin D
supplementation on 25[OH]D status and performance in athletes with
a spinal cord injury. Nutrients. 2016;8(10).

29. Pritchett K, Pritchett R, Ogan D, Bishop P, Broad E, LaCroix M.
25(OH)D status of elite athletes with spinal cord injury relative to
lifestyle factors. Nutrients. 2016;8(6).

30. Spendiff O, Campbell IG. Influence of pre-exercise glucose ingestion
of two concentrations on paraplegic athletes. J Sports Sci.
2005;23(1):21-30.

31. Goosey-Tolfrey VL, Crosland J. Nutritional practices of competitive
British wheelchair games players. APAQ. 2010;27(1):47-59.

32. Goosey-Tolfrey VL, Diaper NJ, Crosland J, Tolfrey K. Fluid intake
during wheelchair exercise in the heat: effects of localized cooling
garments. Int J Sports Physiol Perform. 2008;3(2):145-56.

33. Temesi J, Rooney K, Raymond J, O’Connor H. Effect of carbohydrate
ingestion on exercise performance and carbohydrate metabolism in per-
sons with spinal cord injury. Eur J Appl Physiol. 2010;108(1):131-40.

34. Geyer H, Parr MK, Koehler K, Mareck U, Schanzer W, Thevis M.
Nutritional supplements cross-contaminated and faked with doping
substances. J Mass Spectrom. 2008;43(7):892-902.




