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Abstract:

Literature on the use of nutritional supplements (NS) in tennis players is scarce. The objective of the
present study was to evaluate NS consumption in a group of men's tennis players who participated in the 2016
Andalusian team championship. A total of 70 questionnaires from 7 different clubs were registered. The
questionnaire was previously designed and evaluated through piloting in which the validity of the content, its
application, its structure and its presentation were observed. The results showed that 100% of the sample group
was in favor of NS consumption within the law, 88.6% claimed to have consumed them at some time and 61.4%
presently consume them. The NS most consumed by study participants were sports drinks (69.35%), energy bars
(29%), a vitamin complex (19.35%), protein (serum) (17.74%) and creatine (14.51%). A high percentage of NS
consumers thought that they had obtained positive results from NS consumption. The percentages and the
findings regarding NS consumption in the present study were similar to the contributions made by other studies
which evaluated supplementation in athletes, although with some subtle differences.
Key words: nutritional supplements, tennis, ergogenic aids, amateurs.

Introduction

An athlete’s performance and state of health are closely linked to adequate nutrition (Kondric, Sekulic,
Uljevic, Gabrilo, & Zvan, 2013), in addition to having great relevance in the prevention of, and recovery from,
injuries (Moran et al., 2012).

A tennis player must combine high levels of muscle strength and power, speed and agility, coordination
and decision making in conditions of fatigue and mental stress for long periods of time (Christmass, Richmond,
Cable, Arthur, & Hartmann, 1998; Iacoboni, 2001) since a tennis match usually lasts an average of 90 minutes,
and can last up to 4 or 5 hours (Kondric et al., 2013). In addition, a point in tennis has an average duration of 7 to
10 seconds, with recovery periods of between 10 and 90 seconds; depending on whether or not there is a court
change-over (O'Donoghue & Ingram, 2001).

Providing an adequate diet which helps to control performance limiting factors, facilitates a good
recovery after training and matches, and helps to create better physiological adaptations for the tennis player's
performance is of vital importance.

When the performance level increases considerably, adequate intake of energy and nutrients becomes
even more critical as any small benefit acquired can provide an advantage during the competition. The
possibility of improving performance often encourages athletes to consider NS consumption. NS destined for
athletes are becoming increasingly important and their consumption has been growing exponentially in recent
years (Bailey et al., 2011). There are many NS on the market and their numbers also continue to grow
vertiginously. Some NS are presented as solid foods, others as drinks and still others in concentrated and dosed
forms. (Palacios, Manonelles, Blasco, Franco, Manuz & Villegas, 2012). Although NS use is widespread in the
world of sports, only a few NS (e.g., creatine, sodium bicarbonate, caffeine) have been shown to result in
improved sports performance (Bishop, 2010)

Along these lines, the Australian Institute of Sport (AIS) has developed a classification system for
sports NS in which the supplements are grouped into four categories according to their safety, legality and
effectiveness (AIS, 2015). This classification system for sports supplements is based on a risk-benefit analysis
for each product which is performed by a group of medicine and sports nutrition experts (Sanchez-Oliver, 2013).

NS consumption by amateur or professional athletes has continued to increase in recent years (Burke,
2010). The prevalence of NS use among athletes has been estimated between 37% and 89% at the international
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level, with NS use more frequent in elite and older athletes (Thomas, Erdman, and Burke, 2016). In Spain, NS
consumption is around 56% (Sanchez-Oliver, Miranda-Ledn & Guerra-Hernandez, 2008), which is similar to
consumption levels in countries like Norway (54%) (Sundgot-Borgen, Berglund & Torstveit, 2003), but much
lower than in countries such as Finland (73%) (Heikkinen, Alaranta, Helenius & Vasankari, 2011), the United
States (75%) (Ahrendt, 2001), or Sri Lanka (94%) (de Silva, Samarasinghe, Senanayake and Lanerolle, 2010).
The increased consumption of these substances in sports has led to the emergence of different research aimed at
estimating overall consumption of the same.

Although there are two reviews which talk about nutritional supplements in tennis, one by Ranchordas
et al. (2013) and the other by Lopez-Samanes et al. (2015), as well as a recent article on NS consumption in
professional tennis players (Lopez-Samanes, Moreno-Pérez, Kovacs, Pallarés, Mora-Rodriguez & Ortega, 2017),
there is very little literature which assesses NS consumption in amateur tennis players. The objective of the
present study was to evaluate NS consumption in a group of amateur tennis players who participated in the
men’s category at the 2016 Andalusian team championship.

Material & Methods

A non-experimental, cross-sectional and descriptive design was used. For this study, the self-reporting
technique was used through an online questionnaire. Of the 72 questionnaires received, a total of 70
questionnaires from 7 different tennis clubs were successfully completed for players in the men’s category who
participated in the 2016 Andalusian team championship. The sample size met the minimum requirements for a
95% confidence with a margin of error of 5% (Cochran, 1997). The sampling pattern was random so as to adapt
to the diversity of tennis players who participated in the 2016 Andalusian team championship as much as
possible.

The questionnaire used in the study, which provided information about NS consumption, was
previously validated by Sanchez-Oliver (2013), and achieve a 54% of methodological quality in a review
performed by Knapik et al. (2016) in which only 57 of the 164 different questionnaires they reviewed for the
study of NS consumption received their approval. The questionnaire was composed of three different sections:
the first of which collected the social, personal and anthropometric data of the subjects; the second, which
focused on sports activity practices and their contextualization; and the third, which gathered information about
diet and nutritional supplementation. The questionnaires were answered anonymously and with prior informed
consent from each participant.

For statistical treatment of the data, the SPSS Statistical Package was used (Statistical Package for
Social Sciences, version 23.0) (SPSS Inc., Chicago, IL). The descriptive study was performed through the
calculation of frequency tables for the categorical variables and measures of position and dispersion for the
qualitative variables.

Results

Table 1 shows the age, height, weight and body fat data of the sample group. Data pertaining to the
practice of sports: years with a federation license, the number of weekly training sessions and the time devoted to
each training session are listed in Table 2.

Table 1. Age, Height, Weight and Body Fat

Total (n=70)

M DS
Age (years) 21.8 +3.1
Height (m) 177.8 +3.9
Weight (kg) 72.1 +4.2
Body Fat (%) 13.6 +2.1

M= mean; SD=standard deviation
Seventy percent (n = 49) of the participants followed some type of diet, defined as any nutrition and
nutritional control with a grounded structure. The Mediterranean diet (n = 20) and the low-fat diet (n = 16) were

most frequently chosen by participants in the study.

Table2: Participant Characteristics

Total (n=70)

M DS
Years federated 10.7 +3.1
Weekly training sessions 4.2 +0.7
Hours of training per week 1.45 +0.25

M= mean; SD= standard deviation
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Of the sample group, 95.7% (n = 67) were in favor of NS consumption within the law, 88.6% (n = 62)
reported having consumed them at some time and 61.4% (n = 43) continue to consume them. Improving sports
performance (87.1%, n = 54) and alleviating some dictary deficit (46.8%, n = 29) were the most frequent
justifications for NS consumption. Table 3 shows the NS most consumed by study participants were sports
drinks (69.35%), energy bars (29%), a vitamin complex (19.35%), protein (serum) (17.74%) and creatine
(14.51%).

Table 3. NS Consumption

Total (n=70)

% N
Sports Drinks 69.35 43
Energy Drinks 29.00 18
Vitamin Complex 19.35 12
Protein (serum) 17.74 11
Creatine 14.51 9
Carbohydrates 11.29 7
Protein (non-serum) 11.29 7

The places where subjects went most to buy NS were specialized stores (32.25%) and the internet
(29%). Trainers (27.42%) and teammates (19.35%) were the most influential on study participants regarding NS
consumption.

Of the sample group, the 61.3% of subjects who consumed NS thought that they obtained positive
results after NS use. Although 1.61% of the subjects had consumed, or would consume, a NS which would
increase performance even though it were harmful to their health, none of the subjects had consumed, nor would
they consume, any type of illegal or prohibited NS. When asked to rate the use of supplements or substances
which are harmful or prohibited in amateur tennis on a scale from 1 to 5, 87.1% of the respondents rated the use
of said supplements and substances as a “2”and the remaining respondents (12.9%) rated their use as a“1”
(minimum).

Discussion

Nutrition and training are determining factors in the overall performance of tennis players (Sanchez-
Oliver, Mata-Ordoiiez, Grimaldi-Puyana, Dominguez, 2018). However, it is likely that, for various reasons, not
all athletes can consume a diet which meets their nutritional needs. Consequently, NS are considered to be
additional support for regular nutrition. In addition, when the competition level increases considerably, adequate
intake of energy and nutrients becomes even more critical and any small benefit acquired can provide an
advantage during competition. The possibility of improving performance often encourages athletes to consider
NS consumption. NS destined for athletes are becoming increasingly more important and their consumption has
been growing exponentially in recent years (Bailey et al., 2011). Obtaining accurate data on the prevalence of
NS use has limitations; studies suggest that nutritional supplement (NS) consumption ranges from 37 to 89% and
varies greatly depending on the context (Thomas, Erdman, and Burke, 2016). In this regard, the percentage of
NS consumption reported in this study (88.6%) was within this margin, although close to the upper limit.
However, these data were above the consumption rate reported by amateur athletes from other intermittent sports
such as basketball (71.2%) (Sanchez-Oliver & Grimaldi-Puyana, 2017). When comparing the data obtained in
this study with those from the two studies found pertaining to NS consumption in tennis players (80-100%), we
could verify that the data were within that range, although with the notable difference that the other two studies
focused on professional and high-level tennis players (Kondric et al., 2013; Lopez-Samanes et al, 2017), not
amateurs.

The reason for NS consumption varies greatly depends on the specific characteristics of each sport and
the specific situation of the athlete (Palacios et al., 2012). The most frequently reported reasons to justify NS
consumption by participants were, to improve their athletic performance (87.1%) and to alleviate some dietary
deficit (46.8%). Although not necessarily in the same order of priority, similar results had been found in other
studies in which improving sports performance (Lopez-Samanes et al, 2017; Parnell, Wiens and Erdman, 2015;
Sanchez-Oliver & Grimaldi- Puyana, 2017; Wiens, Erdman, Stadnyk and Parnell, 2014) and mitigating some
dietary deficits (Crowley and Wall, 2004, Erdman et al., 2006, Lopez-Samanes et al, 2017, Sanchez-Oliver &
Grimaldi-Puyana , 2017) were some of the most frequently reported justifications for NS consumption by
athletes.

According to different recent studies reviewed which evaluated NS consumption in several sports, the
most popular NS for amateur sports are usually sports drinks, vitamins and minerals, caffeine, creatine and
protein supplements (Maughan, Greenhaff & Hespel, 2011; Knapik et al., 2016; Rodriguez, Di Marco and
Langley, 2009; Sanchez-Oliver & Grimaldi-Puyana, 2017; Thomas, Erdman, & Burke, 2016). With the
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exception of the energy bars (29%), the data coincided with those recorded in our study. If we compare these
findings with the ones from the only study which collected data regarding which NS are consumed in tennis, we
can verify that sports drinks, protein supplements, vitamin and mineral complexes, and creatine coincide among
the most frequently chosen (Lopez-Samanes et al, 2017).

As in some of the studies reviewed (Erdman et al., 2006, Sanchez-Oliver & Grimaldi-Puyana, 2017,
Sanchez-Oliver et al., 2008), specialized stores were the places where the subjects most frequently went to buy
their NS. As recent studies have shown (Sanchez-Oliver & Grimaldi-Puyana, 2017; Sanchez-Oliver, Baena
Arroyo, Fernandez Gavira, & Mata Ordoéfiez, 2016; Sanchez-Oliver, Fernandez-Gavira, Grimaldi-Puyana, &
Garcia-Fernandez , 2017), the internet is an emerging market which is gaining more and more strength in the
sale of NS for athletes; therefore, regulating NS sales over the internet is necessary in order to ensure the safety
and legality of the same (Sanchez-Oliver, 2013).

NS management practices are often guided by family, friends, teammates, trainers, the internet or
salespeople, rather than dieticians-nutritionists, sports doctors or other sports science professionals (Braun,
Koehler, Geyer, Kleinert, Mester and Schianzer, 2009). The data obtained in this study were similar to those
found in the scientific literature reviewed, where family or friends, coaches and teammates were the ones who
most frequently recommended using NS to athletes (Froiland, Koszewski, Hingst, & Kopecky, 2004; Sanchez-
Oliver & Grimaldi-Puyana, 2017; Slater, Tan, & Teh, 2003). The only study found which had gathered data
regarding who recommends NS consumption in tennis players was Lopez-Samanes et al, 2017, where physical
trainers (50.7%), coaches (39.1%), on the one hand, and sports nutritionists (62.5%), on the other, most
frequently recommended their use. These data partially agree with the data reported in this study, where coaches
(27.4%) were the ones who most frequently recommended using NS.

In this study, 61.3% of the subjects thought that they had obtained positive results after NS
consumption. Nevertheless, the other studies reviewed show disparity in this respect; the percentage of study
subjects perceiving positive results after NS consumption were higher in some studies (74.7-82.4%) (Sanchez-
Oliver et al., 2008; Sanchez-Oliver et al., 2011; Sanchez-Oliver & Grimaldi-Puyana , 2017), yet much lower in
others (55%) (Goston and Correia2010) with respect to the results obtained in our study.

Although 95.7% of the subjects were in favor of NS consumption, a positive fact which should be noted
is that 98.4% of them were against the consumption of substances which are harmful to health, despite increasing
performance, and 100% of the subjects reported that they had never consumed, nor would they consume, an
illegal or prohibited substance. In addition, most thought that the use of supplements or substances which are
harmful or prohibited is low in amateur tennis.

There are numerous studies in which NS users were not aware of what they were taking; sometimes
consuming supplements which were harmful to their health and/or which contained illegal or prohibited added
substances (Bird, Goebel, Burke, & Greaves, 2016; Hon, Kuipers, & van Bottenburg, 2014; Martinez-Sanz et al.,
2017). In addition, research shows that many people do not receive professional information about nutritional
supplements (Martinez-Sanz et al., 2017, Schaffer, Gordon, Jensen, & Avins, 2003, Tsai et al., 2006). Therefore,
it is important to inform athletes about the types of supplements, their properties and risks, accounting for their
use with regard to diet.

Under normal conditions, when athletes consume a diet balanced for their needs, most meet their energy
and nutritional requirements. NS use should complement a well-chosen nutrition plan, as it is rarely effective
outside of these conditions and is not justified in the case of young athletes who may have significant gains in
performance through maturation in age, sports experience or the development of a sports nutrition plan. The
need for NS becomes essential in cases of inadequate diets, but in a limited and appropriate way (Thomas et al.,
2016).

Standardization and categorization of NS are essential for regulating them. From policies applied to
sports nutrition, it is recommended that NS-related legislation should be a specific section, making it possible to
know the advantages and limitations of, and evidence for, NS use in the sports population (Sanchez-Oliver,
2013).

Although the subjects were aware of the use of banned or harmful substances, informing them about the
risks associated with NS use, how to use them effectively and, perhaps more importantly, how to maximize the
intake of nutrients from food in order to minimize or suppress NS use may be the educational areas most in need
of improvement. In addition, regulating the production, labeling, information and publicity of NS should be one
of the measures taken from within the legislative framework.

Conclusions

Of the federated amateur tennis players in the Andalusian men’s category who were surveyed, 89% had
used a NS at some time. Sports drinks, energy bars, a vitamin complex, proteins and creatine were the NS most
frequently consumed by these tennis players. Improving sports performance and alleviating some dietary deficit
were the most frequently given reasons to justify NS consumption in amateur tennis players. Although almost
the all of the subjects were in favor of NS consumption, they were against the use of prohibited or harmful
substances.
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Limitations and Suggestions for Future Research

A study based on the analysis of self-reports always offers some important limitations since some
questions are left to the interpretation and perception of the subjects who complete them. The lack of questions
about frequency of use and consumption, as well the fact that the study did not contemplate the training and/or
competition phase during which NS were ingested are its biggest limitations. Both of these issues should be
addressed in subsequent studies. Likewise, it would be interesting if future research included a more detailed
analysis of NS consumption, including quantity, frequency, time and method of consumption, etc. Additionally,
it would be very useful to examine the eating habits of tennis players in order to allow for a better discussion and
more definitive conclusions.
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