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Dietary Habits and Fluid Intake of
a Group of Elite Spanish Basketball Players:
A Need for Professional Advice?

Helmut Schréder, Estanis Navarro, Jorge Mora, Jesus Seco,
Jose Maria Torregrosa, and Antonio Tramullas

The aim of the present study was to analyse dietary habits and fluid intake of
professional basketball players with consideration of dietary guidelines and
sport nutritionrecommendations. A dietary habit questionnaireincludinga24 h
recall wasrecorded by 55 elitebasketbal | playersof thefirst Spanish Basketball
League. Energy consumption among these athletes was high 17.7 + 0.9 MJ -
day in comparison to other elite team sport athletes. Furthermore intakes of
protein, fat, saturated fatty acids mineral and most vitamins exceed the current
Daily Recommended Intakes (DRI’s) for these macronutrients whereas, in-
takes of carbohydrate and vitamin E failed to meet the guidelines. Daily fluid
intakewas 3126 = 1226ml. Water wasthe preferred beverage (1688+1032 ml),
followed by milk (445 + 521 ml), commercia sport drinks (377 = 520 ml),
carbonated beverages (307 £ 492 ml), juices (150 + 208 ml), beer (67 + 189 ml),
non-alcoholic (beer 49 + 158 ml) and wine (43 + 218 ml). Sixty-six percent of
the participants reported to consume particular foods before competition and
10% stated to do this after competition. On average athletes consumed 646 +
352ml -h7and 882+ 486 ml of liquidsduring training and competition session,
respectively. Furthermore, 44 % of the participantsrecorded not to drink before
getting thirsty and 3 athletes stated never to drink during training and 2 did so
during competition. Results of the present study underline the need for profes-
sional advice from sport nutritionistsfor elite basketball players.

Helmut Schroder is a senior scientist researcher in the Lipids & Cardiovascular
Epidemiology Unit at the Municipa Institute of Medica Research (IMIM), Barcelona,
Spain. Dr. Estanis Navarro is atenured investigator at the Institut de Recerca Oncologica
(IRO, Barcelona, Spain) whereheleadsaresearch group ailmedto characterize gene products
that regulate cell polarization, aswell asto detect their aterationsin human diseases. Jorge
MoraisaProfessor of Physiotherapy at the University of Vaencia (Spain) and a physician
consultant of the VValencia Basketball Team. Jesus Seco is deputy director of the Physio-
therapy Department at the University of Leon (Spain). Heisaspecialist in sports medicine
and hismainfield of researchisphysical stressand muscledamageinbasketball. JoseMaria
Torregrosaisteamphysician of the FuenlebradaBasketbal | Team (Spain). Antonio Tramullas
isamember of the F.C. Barcel ona Sports Science Department and former team physician of
the FC BarcelonaBasketbal| Team. He currently isamember of the medical staff of the FC
Barcelona Soccer Team and medical director of Sports Medicine Bardelona, aprivate sports
medicine center.



2 | Helmut Schréder

Key words: dietary habits, hydration, basketball, nutrient intake, sport
Key points:

1. Thedietary habits of elite Spanish basketball playerswas characterised by ahigh
daily energy intake.

2. Thishigh energy consumption was accompanied by an excessivedietary intake of
protein, total fat, saturated fat and cholesterol.

3. Fluidintake, particularly during training and competition, was not adequatefor an
important part of the study population.

4. Professional dietary advicewould bedesirablefor thisgroup of athletestoimprove
dietary habits and fluid intake, essential for optimal health and physical perfor-
mance.

Introduction/Objectives

Basketball is one of the most popular sportsin the western world (3). Professional
basketball players of the first Spanish basketball league (ACB) compete at high
level. The completion season of the Spanish basketball league start around the
beginning of October andendin April or May. Basketball players of the ACB train
twice aday and compete at |east once awesk. The average duration of atraining
sessionisbetween 90 and 120 minutesand amatch consistsof four quarterseachfor
10 minutes. Specific physical performance demandsfor the athletesin thisstop and
go sport are high and characterized by intermittent bouts of high intensity exercise
over arelatively long duration. A heart rate response of greater than 85% of maxi-
mum heart rate during 61.8% of exercise time has been reported by Beam and
Merrill (2) in female collegiate basketball players. A high intensity run every 21
secondsand aheart rate of 169 beats- min~ during livetimein maleelite basketball
has been observed in elite male basketball players (29). Furthermore, Rodriguez-
Alonso and colleagues (39) observed significant differences of heart rates between
all positions(e.g. guard 185 beats- min and center 185 beats- min) of elitefemale
basketball players. Moreover, game intensity increased according to the level of
competition (39).

The physiological requirements of elite basketball are high and glycolysis
makes an important contribution to the energy requirements of these athletes (29).
The degree of energy demand of the athleteis directly influenced by the duration,
frequency and intensity of training and competition. Energy demands of an 90 kg
weight basketball player are around 4100 kcal (37). However, numeric guidelines
for energy intake can only provide a crude approximation of energy needs of an
individual athlete. Therefore, the consumption of a well-balanced, nutritionally
adequate diet that meets the additional energy and nutrient demands imposed by
training and high level competitioniscrucial for competing successfully in profes-
sional sport. Anadequatediet should becover carbohydrateand protein needs(7-8g
carbohydrates per kg of body weight and 1.2-1.7g protein per kg of body weight) of
the athlete and should be moderatein fat content (20-25%) (37) Athleteshaveto be
well-hydrated before exercise, and should be drink enough fluid during and after
training or competition (37). Aninadequate nutrient intake coul d affect the physical
health of the athlete and possibly contribute to sportsinjuries (1,4). Hence, profes-
sional advice from sport nutritionists could help to avoid adverse effects of an
inadequate diet on health and sports performance. However, actualy, thereis no
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expert in sport nutrition incorporated in the medical service of a Spanish profes-
sional team sport club (personal observation).

Severa studies have analysed nutrient intakes of elite competitors in indi-
vidual sports such aslong distance running (32), cycling (11), track and field (49),
and swimming (51). However, limited dataexistson dietary habitsand fluid intake
of elite game players, especially in basketball, despite the worldwide popularity of
this sport. Two studies have assessed nutrient intake in college (34) and university
(44) and one study hasanalysed energy and macronutrient intakeinasmall group of
unspecified basketball players (13). Furthermore, none of these studies have been
taken into consideration the evaluation of dietary habits and fluid intake during
training and competition.

Therefore, theaim of the present study wasto eval uatewhether dietary habits
and fluidintake, during training and competitionin elite Spanish basketball players
wereinlinewith current dietary guidelines.

Materials and Methods
Subjects

Withthepermission of therespectiveteam physiciansof sevenfirst League Spanish
Basketball teams, adietary habit questionnaireincluding a24 hrecall wasadminis-
trated to the players (n=77). Fifty-five players answered the questionnaire, corre-
sponding to a compliance of 71%. Participants were informed about procedures
before giving their voluntary consent to participate. The protocol was approved by
the ingtitutional review board. Subjects completed eight to ten training sessions a
week, and competed one to two times aweek. They also performed international
competitions. Age, weight, height, body mass index (BMI) and duration of per-
formed training timewererecorded (Table 1).

Dietary assessment

A particular objective of thisstudy wasto analysethe average nutrient intake of the
study popul ation. A dietary habit questionnairecomposed of a24hdietary recall and

Table 1 Characteristics of Participants

Standard
Characteristics Mean deviation
Age (years) 25.1 (4.0)
Height (cm) 197.0 (9.0
Weight (kg) 93.0 (11.0)
Body mass index (Unit) 24.0 (1.5)
Training session per day 2
Training load per week (hours) 155 (2.0)

Frequency of competition 1-2




4 | Helmut Schréder

specific questionson dietary habitsand fluid intake of habitual training and compe-
tition wasadministered tothe players. The questionnairewasadministrated through
the respective team physician. Values of daily average energy, carbohydrate, pro-
tein, fat, vitamin and mineral intake were cal culated from a structured 24h dietary
recall. Thisquestionnaireincluded afoodlist of 154 items, and recommendationson
how to describe the type, dressing and quantity of each dish. Type and amount of
beverages consumed the day before were al so recorded. Playerswereinstructed to
report food intake in household measures (glass, teaspoon, etc) and for somefoods
likemeat, if possible, in the absolute amount (grams). If playerswere not aware of
theabsolutefood amount they described the portionsizein hefollowing manner e.g.
asmall steak, two slicesof salami, oneegg etc. Reported information onfood intake
wasconvertedinto nutritional datausing the Diet AnalysisNutritionist IV software
(N Sguared Computing, San Bruno, SA). The food database of this program was
increased by adding food itemsfrom Spanish food composition tables (18,22,31).

Different methods have been designed to assess alimentation pattern and
nutrient intakes. Each of these methods hasits strength and weakness (40,50). The
24-hour recall is one of the most widely used dietary assessment methods that
attempt to define and quantify food intake during the day just beforetheinterview.
Thisdietary assessment method isvalid to analysethe averageintake of groupsand
does not modify the usua dietary habits (53). Gersovitz and colleagues (12) con-
cluded that the 24-hour recall and the 7-day dietary record provide about equally
accurate estimates of the average intake. 24-hour recalls have limitations in the
individual assessment of dietary intake, due to attenuation from daily variation in
nutrient intake (15). Ideally 24-hour recalls should be administer several times
during an entire competition season, in studies analysing dietary habitsin profes-
sional team sport athletes, to reduce intra-individual variability of food intake and
hence, givemorereliable dataof habitual food consumption. However, the purpose
of this study was not to analyse individual nutrient intake, but to assess average
group intake. Questions about eating and drinking habits were recorded separately
and datawereanal ysed from those playerswho correctly completed the24-h dietary
recall (n=50). Participants answered thefollowing questions (see Table 2).

Statistical analysis

Analysis of frequency was used to examine means + standard deviation of the
variables. Pearson correlations were cal culated between energy consumption and

Table 2 Questions Concerning Eating and Drinking Habits of the Athletes

Do you regularly drink during training? Please record amount (ml)

Do you regularly drink during competition? Please record amount ml)

Do you start drinking before getting thirsty during training and competition?
Do you eat a particular food before training? Please specify food

Do you eat a particular food after training? Please specify food

When do you eat your last meal before competition?

When do you eat your first meal after competition?
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nutrient intake. Statistical analysis was performed with the SPSS/PC+ package
(SPSSInc., Chicago).

Table 3 Energy and Macronutrient Intake of 50 Elite Spanish
Basketball Players

Standard
Unit Mean deviation
Energy MJ - day™ 17.7 0.9
kj - kg™ body weight 191.8 68.6
Carbohydrate g-day? 424.2 165.9
g - kg™ body weight 4.6 17
% of energy 40.3 7.7
Protein g-day? 211.3 99.5
g - kg™ body weight 2.3 1.0
% of energy 19.7 4.9
Total fat g-day? 185.3 78.6
g - kg™ body weight 21 0.92
% of energy 39.0 7.7
Table 4 Fatty Acid, Cholesterol and Fibre Intake of 50 Elite Spanish
Basketball Players.
Standard
Unit Mean deviation
Saturated fatty acids g-day? 57.7 28.3
% of energy 13.6
Monounsaturated fatty acids g-day? 82.6 36.6
% of energy 195
Polyunsaturated fatty acids g-day? 24.7 16.5
% of energy 5.8
Cholesterol mg - day* 737.2 391.2

Fibre g - day 352 18.6
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Results

Fifty basketball players of the First Spanish Division (ACB) completed the ques-
tionnaires corresponding to a compliance of 71%. Average daily energy intake of
elite Spanish basketball playerswas17.7 + 0.9 MJ- day™ (Table1). Consumption of
carbohydrate and proteinwere4.6 + 1.7 and 2.3 = 1.0 g - kg™ body weight, respec-
tively. Dietary fat intake provided 39% of total energy intake. Basketball players
consumed onaverage 783mg of cholesterol and 13.6 % of saturatedfat, expressedin
percentage of total energy consumption (Tables3and4). Meanvitaminand mineral

Table 5 Vitamin Intake of 50 Elite Spanish Basketball Players

Units Mean D) DRI/RDA*  %DRI/RDA
Thiamine mg 3.6 11 12 300
Riboflavine mg 4.3 1.7 13 330
Niacin mg 61.5 195 16 384
Pyridoxine mg 4.2 11 13 323
Cyanocobalamine mg 12.2 10.2 24 508
Ascorbic acid mg 307 184 20 341
Vitamin E mg 10.9 8.1 15 73
Folate mg 570 290 400 143

*DRI: Dietary reference intake (refs. 45-48).
*RDA: Recommended dietary allowance (ref. 9).

Table 6 Mineral Intake of 50 Elite Spanish Basketball Players

Units Mean D DRI/RDA*  %DRI/RDA

Sodium mg 4337 2404 2300 189
Potassium mg 6498 2262 3190 204
Magnesium mg 612 240 400 153
Calcium mg 2059 1093 1000 206
Iron mg 284 13.6 8 355
Zinc mg 21.3 8.9 11 194
Selenium mg 148 73 55 269

*DRI: Dietary reference intake (refs. 45-48).
*RDA: Recommended dietary allowance (ref. 9).
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intakesareshownintable5and 6 with respecttothedaily referenceintake (DRI) for
healthy men ages 20-59 or recommended dietary allowance (RDA) (9, 45-49). The
average intake for most vitamins and minerals was between 143-508% above the
corresponding DRI’ s/RDA’s, with the exception for vitamin E (73% of the DRI).
Pearson correlation coefficients between energy consumption and nutrient intake
werestatistically significant p<0.0001, range (r=0.51-0.88), with the exceptions of
vitamin C and 3-carotene.

Mean daily fluid intake recorded on the 24-hour recall was 3126 + 1226 ml
Fig.1). Water was the main beverage consumed by the athletes (1688 + 1032 ml),
followed by milk (445521 ml), commercial sport drinks(377+520ml), carbonated
beverages (307 = 492 ml), juices (150 = 208 ml), beer (67 = 189 ml), non-alcoholic
beer (49 + 158 ml) and wine (43 + 218 ml). Subjectsfurther reported to consume 646
+ 352 ml-h= and 882 + 486 ml-h= of fluid during training and competition respec-
tively. Water was the preferred beverage used by the participants during training
(92%) and competition (88%). Forty-four percent of the parti cipantsrecorded not to
drink before getting thirsty and no fluid consumption was reported by 3 and 2
athletes during training and competition respectively.

Theparticipantsreported having their last meal 192 + 55minbeforeand 120+
45 min after competition (Fig. 2). 66% of the participants reported to consume
particular foodsbefore competition and 10% stated to do thisafter competition. The
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special foods consumed before competition consisted of spaghettis and rice (90%
and 10% of respondentsrespectively), accompanied by meat (86.3%), sal ad (37.8%)
and fruit (17.6%) (Fig. 3).

Discussion

Thisstudy sought to investigate dietary habitsand fluid consumption of arelatively
large group of professional basketball players from different Spanish first League
Basketball Clubs ACB). High energy consumption accompanied by excessive di-
etary intakes of protein, total fat, saturated fat and cholesterol and an insufficient
vitamin E intake characterized the dietary habits of the study population. Further-
more, fluid intake during training was not adequate.

Adequate dietary habits are essential for good health and physical perfor-
mance. |n contrast, Regular training and competitionimposesadditional nutritional
demands on athletes. Total energy expenditure is increased in proportion to the
training load performed and energy intake balanced with energy expenditureis a
primary concern for athletes. For elite athletes, high-energy expenditure during
training and competition dictates the need for a high-energy diet. Average energy
intake (17.7 MJ) of the participants in our study was 53% higher than that of the
average Spanish population (30). Furthermore, comparison of energy intakes of
different team sport athletesshowsthat, with theexceptionfor University basketbal l
players, participants in the present study had a higher energy intake than that re-
cordedinother teamsport athletes (see Table 7). Thereported averageenergy intake
by theathletesof thisstudy expressed askJ-bodywei ght kg) =, was191.8 kJ- kg™ and
nearly reached thegeneral recommendation of energy intakefor eliteathl etesof 209
kJkg? (7).

Endurance exercise is known to severely deplete muscle glycogen contents
after 90-120min(17) but highintensity, intermittent activity typical for team sports,
can reduce muscle glycogen contents by up to 72% in less than 10 min (28). The

Table 7 Comparison of Energy and Macronutrient Intake of Team Sport Athletes

Energy CHO Protein  Fat

Event n MJ % % %  Reference

Basketball P 50 177 403 197 39.0 Present study

Basketball NS 11 171 440 150 41.0 Grandjean, 1983 (13)
Basketball C 16 149 480 170 340 Nowaketal., 1988 (34)
Basketball U 13 232 420 150 410 Shortand Short, 1983 (44)
Football P 40 133 517 181 29.2 Schockman et al., 1999 (42)
Soccer P 51 119 516 151 33.3 Maughan, 1997 (27)

Note: P = Professional athletes; NS = Not specified; C = College athletes; U = University
athletes.
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importance of muscle glycogen concentration and its depl etion during exercisefor
performance of team sport athletes has been demonstrated by several studies and
depl etion up to 84-90% of intramuscul ar glycogen storeshasbeen observedinteam
sport athletes(21,23). Soccer playerswithlow glycogen storesat thestart of amatch
had almost no glycogen left in their working muscle and physical performance of
theseplayersdecreasedinthesecond half in comparisontothoseplayerswith higher
pre-gameand hal ftime glycogen musclelevels(21). The absol ute amount of carbo-
hydratesin the diet may be animportant factor for the recovery of muscleand liver
glycogen stores after training and competition (6,19). Costill and Miller (5) recom-
mended consuming 9-10g-kg-day* to provide adequate amounts of carbohydrate
for complete muscleglycogen repl enishment within 24 hoursafter exhausting exer-
cise. The average amount of carbohydrates consumed by the participants in the
present study was 4.69-kg™-day*, which was less than carbohydrate consumption
of college non-professional basketball players. Muscle glycogen concentrations
declined progressively during 7 days of intense training consuming a diet that
contains3-5g-kg™-day carbohydrates, whereas8-10g-kg*-day* prevented muscle
glycogen depletion (43). Therefore, the observed average amount of carbohydrates
consumed in the present study might not be sufficient for elite basketball players
who requirerapid recovery from training and competition.

Proteiningestion of theathletesinthe present study was 2.3 g-kg*- day*, and
thisishigher than that observed in college basketball players (1.9 g-kg?- day; ref.
34), professional soccer players(1.3and 1.5 g-kg™- day ref. 27), and professional
Australian Football players (1.6 g-kg™- day™; ref. 42). Inthissense, Lemon (24,25)
recommended a daily protein intake of 1.2-1.6 g-kg?, 1.6-1.7 g-kg™, and 1.4-1.7
g-kgforthoseathletesinvol vedinendurancetraining, strengthtraining and soccer,
respectively (24,25). In contrast, Renni and Tipton (38) suggested that athletes did
not need any further protein supplementation when consuming 12-15% of total
energy asproteininan energy balanced diet. Mean proteinintake (2.3 g-kg™- day,
19.7% of total energy) of thebasketball playersinthe present study washigher than
these recommendations, and it is unlikely that athletes would achieve any further
improvements in lean body weight mass or performance with this high protein
intake. However, as protein intake under 2.8 g-kg™- day did not appear to impair
renal function in well-trained athletes (36) average protein intake reported in this
study seems not to have harmful side effects on renal function. On the other hand,
proteinsin excess of immediate requirementsfollow degradative pathways. Under
certain circumstancesthiscan result in metabolic derangements (20)

It has been recommended that dietary fat should be reduced to about 20% for
athletes (37) and certainly to no more than 30% (35) of total energy intake. With
regard to these recommendations, the basketball playersin the present study con-
sumed on average too much fat. However, this observation was also made by other
investigatorsfor team sport-and individual sport athletes (Table 7). Mean saturated
fat ingestion, expressed in percentage of total energy consumption, recorded by the
basketbal | playersinthepresent study (13.6% of saturated fat) wasclearly abovethe
recommendations (less than 10%, ref. 35). Furthermore, cholesterol consumption
(737mg) exceeds more than the twofold the recommended dietary intake (35).
These nutrientswere significantly correlated to energy consumption of the athletes
in the present study (p<0.0001, r= 0.74 and 0.60 for saturated fat and cholesterol
respectively). Thus, there appearsto be ageneral problem between the demandsto
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consumeahigh-energy intakeandto limit saturated fat and cholesterol intakes. The
consumption of high energy diets needs a careful food selection to avoid high
saturated fat and cholesterol intake, both of which are important risk factors of
coronary heart diseases (4).

Vitamin and mineral intakesrecorded by the participantsin the present study
were above the DRI’SRDA’s with exception of vitamin E. However, it must be
taken into account that the current recommendation for vitamin and mineral intake
are for the general population and do not make allowance for physical activity.
Interestingly, vitamin Cand B-caroteneintakewasnot significantly associated with
energy consumption indicating apoor fruit and vegetabl e selection.

A daily fluid intake of 1ml/kcal energy expenditure for individuals living
under average conditions of energy expenditure and environmental exposure was
proposed by the National Research Council (9). Professional basketball playersin
thisstudy consumed an average of 3126 + ml - d of liquids. Thisamount isslightly
above the recommendations (2900 ml) given for a 70 kg male consuming a 2900
kcal diet. However, body weight of most professional basketball playersexceeds70
kg and, most importantly, energy expenditure of high intensity training loads in-
creases the requirement of fluid intake. Therefore, it seems unlikely that the re-
corded average fluid intake of the professional basketball players in the present
study is sufficient to maintain an euhydrated state.

A body water deficit of as little as 1-2% of body mass can impair physical
performanceand mental function (17,52). Averagetotal fluidintakeduringtraining
and competition of the participantsin the present study reached general recommen-
dationsfor athletes performing continuous prolonged exercise (600-1200 ml - h?,
ref. 1). Failureto replace sweat |0ss during exercise could lead to a state of chronic
hypohydration. Thirst drive isinadequate to promote arapid or complete replace-
ment of sweat |oss during exercise athletes (14). Therefore, the 44% of the partici-
pantswho recorded not to drink before getting thirsty are more susceptibletoinvol-
untary dehydration than those who did. Above al, athletes who never consume
beveragesduringtraining (6 %) or competition (4%) areat high-risk of hypohydrating.

Fluid intake was self-reported by the athletes and sweat |oss during training
and competition were not measured. Therefore, amore detailed study is needed to
clarify the question whether fluid intake of these athletes is sufficient to achieve
fluid balance.

Not only the amount and nutrient content is important in planning a pre-
exercise meal, but also the time of ingestion. Consumption of a moderately-high
carbohydrate, low fat and low protein meal 3 hours before exercise could improve
moderate- to high-intensity exercise compared to asimilar meal consumed 6 hours
prior to exercise (26). In thisregard, 66% of the study population reported to con-
sumeameal ~3h prior to competition, whichwascomposed mainly of carbohydrate
richfoods. Inaddition, itisimportant to consumeameal highincarbohydratewithin
the first two hours after exercise to ensure rapid restoration of muscle glycogen
stores (19). However, in the present study, only 10% of the athletes reported to
consume particular foods after competition. This revealed that the pre-exercise
meal composition received moreattention than the post-exercise one by most of the
athletes.

Generally, basketball players should follow acarbohydrate-rich and variable
diet that covers energy and micronutrient demands. Special attention should be
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givento pre- and post event meals. Easy to digest, high-carbohydrate foods should
be selected around three hours before the exercise. The consumption of a high
carbohydrate-protein meal a soon as possible after exercise isimportant to ensure
rapid muscle glycogen and protein restoration. Furthermore, players should drink
whenever possible (timeoutsetc.), beforeexercise, during training, and in competi-
tion, and recover weight losswith sufficient fluid intake after exercise

In summary, dietary intake of a group of elite basketball players of the first
Spanish Basketball League.was characterized by a moderate carbohydrate, high
protein and fat consumption. Moreover, average saturated fat and cholesterol in-
takeswere higher than recommended for ahealthy diet. Vitaminand mineral intake
were equal or above the corresponding RDI’ swith the exception of vitamin E. The
average amount of daily fluid intake was slightly above the recommendation given
for a 70 kg male, an amount that might not fulfil the special needs of the studied
population group. Furthermore, nearly half of the playersstated to drink only when
getting thirsty during exercise. Theseresultsindicatethat moreprofessional advice,
ideally by sport nutritionists, would be desirable to improve nutritional habits and
drinking behaviours of elite basketball players.
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