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This article looks at the mnstituents of a hedthy diet for basketball players.
Recommendations are made a to menus that might be foll owed pre-match, past-match
and duing the game. These eating dans are justified in the context of the existing body
of knowledge.

Nutrition is the process by which chemicds from the environment are taken up by the
body in order to provide the energy and nurients needed to ke people dive and
hedthy. Diet is a particular pattern of eaing habits designed to regulate the anourt of
nutrients consumed (Eisenman et al 1990.

Nutrients consist of: cabohydrates, fats, proteins, acohd, vitamins, minerals, trace
elements, dietary fibre and water. Nutrients that have been absorbed by the body are
metabolised, and the unwanted by-products are then excreted. Absorption is the way by
which nurients from the digested food move into the body from the stomach and small
intestine. Digestion is the processby which the larger chemicd compound within foods
are broken down in the gut into smaller compounds that may be absorbed by the body.
Not everything a person eds is absorbed. Excretion is the removal of the end products of
metaboli sm from the body, primarily in uine.

Dietary recommendations

The amount of energy required by an individual will depend uponfadors sich as. age,
gender, adivity level, height and weight (Eisenman et a 199Q Bender 1999. Energy
intake shoud be based uypon meding the needs of energy expenditure. The simile is
driving a car, the faster and further you dive the more petrol the ca consumes. A hedthy
diet attempts to match energy expenditure to energy consumption (fig. 1). If a person
consumes more cdories than they are burning, they gain weight. Excessenergy is gored
in the alipose fat tisaue of the body. If a person consumes fewer cdories than they are
burning, they lose weight by firstly utili sing stored fat reserves as a fuel source, and then
in extreme caes by utili sing muscle protein.



Figure 1: Enerqy Balance

Energy Intake A Energy Expenditure

Youngr people require ahigher energy intake in order to fuel their growth (table 1).
Taller and heavier people require more caories becaise they have agreaer body massto
maintain and move around. Females generally require fewer caories than males because
they are normally smaller and have alower metaboli c rate (they are more fuel efficient).

Table 1: Reaommended Calorie Intake (Lahmayer 1991)

Category Basal Metabolic Rate Example
Adut males Multiply the body weight 150Ib male
by 10; add doulbethebody | 1,500+ (2 x 150
weight to this value =1,800 lcd/day
Adult females Multi ply body weight by 1201b female
10; add the body weight to | 1,200+ 120
this value. = 1,320kcd/day

Note that for a competitive ahlete each hou of pradice can consume & least a further
500kcd (Eisenman et a 1990.

Constituents of Food and Drink

A hedthy diet shodd have variety and an appropriate balance of nutrients (Eisenman et
al 1990.

Sports gientists recommend a diet that is high in carbohydrates and low in fats (Walberg
- Rankin 1995. Table 2 shows how the ahletes diet shoud dffer from the typicd diet.
Relative fat consumption shoud be halved and carbohydrates shoud form 65% of the
food consumed.

Table 2: The High Performance Diet (Walberg - Rankin 1995

Typical % | High Perf. %
Fat 40 20
Protein 15 15
Carbohydrate | 45 65*

* approx. 6-10 g of carbohydrate per kilogram of body weight




Carbohydrates are the preferred source of fuel of the working muscles (UCSD 2002.
Carbohydrates are compaosed of carbon, hydrogen and oxygen. They break down in to
monasacdarides. Carbohydrates fall i nto two basic types. complex and simple. Complex
carbohydrates are unrefined foods and they consequently contain ather nutrients. Typical
food sources are breal, pasta, rice, vegetables and beans.

Simple cabohydrates breakdown to form disacarides, which require minimal digestion
and povide an amost instant form of energy for the body. Simple cabohydrates are
typicdly ether refined empty cdories or high in fat. Typicd food sources are sweds,
jam, cakes and kscuits. However, clasgfication d carbohydrates as smple or complex
has littl e value in predicting the metabdlic efeds of ingesting these foods (Burke 1997a).

The glycemic index (GI) of foodis a ranking of foods based ontheir immediate effect on
bloodglucose levels (Mendosa 2002). Carbohydrate foods that breakdown quickly during
digestion have the highest glycemic indexes. Their blood sugar resporse is fast and high.
Carbohydrates that breakdown slowly, releasing glucose gradually into the blood stream,
have low glycemic indexes. Some authors (Harris et al 1997) dispute the value of the Gl
in predicting metabadlic resporses in trained athletes, bu there is sifficient contrary
evidence (Burke 19970 to warrant paying attention to this issue. In addition, there is no
evidenceto suggest that low Gl foods could be detrimental to performance

Glycogen stores in muscles and liver are limited and are realily depleted by exercise
(Holme 2002. The goals of dietary intervention for the ahlete ae to fill glycogen stores
in the muscles and liver and to make both carbohydrate and fat readily available in the
bloodfor use by the muscles. Carbohydrate a afuel can suppat higher intensity exercise
than can fat, bu is gored in more limited amounts in the body. The metabadlic challenge
is to maintain carbohydrate supdy to the muscles, bu to somehow slow its depletion by
relying optimally onfat asafuel.

In generd, athletes sroud avoid foods with a high glycemic index as these can cause
large fluctuations in bood sugar levels due to insulin resporse. In the average person,
consistent ingestion d foods halding a high glycemic index can result in an increase in
fat storage and adipose tissue. Low glycemic index diets can help people lose weight and
lower blood lipids, in addition low glycemic index diets can improve the body's
sensitivity to insulin (Mendosa 2002).

Evidence would suggest that glycogen stores are best topped up 2 - 3 hous before a
game. It is thought that foods with a high carbohydrate content and relatively low
glycemic index are the best source of fuel before competition (Kirwan et a 1996, 199;
Burke 1997h Berning et a 1993. However, it isimportant to dispel the myth of the pre-
match med. There is no magic formula with regard to pre-competition eding. No single
med can compensate for regular inadequate dietary intake. However, an inappropriate
pre-match med can pdaentially have adetrimenta effect on performance.



A substantial pre-match med is detailed in table 3. A med of this nature shoud be
consumed well in advance of a game to alow sufficient time to digest the nutrients and
excrete any waste products (AIS 20Q2a). If insufficient time is alowed payers are likely
to fed bloated and consequently under-perform. Alternatively, incomplete digestion can
result in gastrointestina discomfort during a game.

Table 3: Menu suggestion low Gl pre-match med

Starter Orange or Grapefruit juice
Tomato Soup

Main Course Pastawith tomato and herb sauce and

small quantity of Parmesan cheese

Or

Pasta and tunawith herbs and low fat dressng
Salad

Dessert Y oghurt or
Sporge cake and custard

With travelling times to away games in the English National League ranging from 2-6
hous, the logistics of eating become quite difficult. Most players will not wish to either
consume amed, or will have inadequate time to stop for a med. Players will therefore
want to consume asnack to stave off hunger whilst travelling to a game. Suitable pre-
match snadks might include dried apricots, apples, fruit loaf and for chocolate lovers
peanut M&Ms and Mars Twix bars. All these snacks individually have aglycemic index
of lessthan 50(glucose =100 (Mendosa 2002.

It is vital that athletes also maintain adequate levels of hydration. The ACSM (1996
recommend

that individuals consume a nutritionally balanced diet and drink adequate
fluids during the 24-h period before an event, especially during the period
that includes the meal prior to exercise, to promote proper hydration before
exercise or competition. It is recommended that individuals drink about 500
ml (about 17 ounces) of fluid about 2 h before exercise to promote adequate
hydration and allow time for excretion of excess ingested water.

Players neal to be encouraged to maintain hydration levels not just respond to the thirst
reflex (AIS 2002D.

Some form of energy replacement is advisable during a match, subjed to gastrointestinal
tolerance Burke d a (1998 “concluded that consumption d large anourts of CHO
during a performance offsets any pre-exercise differences in CHO related fadors and
their potential eff ects on metabalism”. High carbohydrate, high glycemic index foods are
recommended during exercise to fadlitate rapid replenishment of glycogen. Insulin
resporse is retarded duing intense exercise (Holme 2002 thus removing the need to be




concerned about potential detrimental hypoglycaemic reactions. When replenishing
energy stores at half-time during a match the player also needs to consider the ease with
which the food can be digested and how heavily the food sits on the stomach. This is best
determined through practice and experience. Experience would suggest that for
basketball players bananas, raisins and jelly beans (Joosters) are ideal “bench snacks”.
Alternatively players might find high carbohydrate liquid replacement drinks more
tolerable e.g. Gatorade. During intense exercise lasting more than one hour carbohydrate
should be ingested at the rate of 30 — 60g/hour (ACSM, ADA, DC 2000)

During exercise, athletes should start drinking early and at regular intervals in an attempt
to consume fluids at a rate sufficient to replace all the water lost through sweating, or
consume the maximal amount that can be tolerated (ACSM 1996). All players should
have ready access to fluids. The use of sports feed bottles is recommended as they allow
adequate volumes to be ingested with ease and with minimal interruption to play. During
exercise lasting less than one hour, there is little evidence of physiological performance
differences between consuming a carbohydrate-electrolyte drink and plain water.

The primary concern post-exercise is to ensure the rapid replenishment of depleted
glycogen stores. This is best achieved within one hour of exercise, with 15 - 30 minutes
being the optimum post exercise interval for glycogen replenishment (Harley & Doust
1997; Kirkendall 1993) researching the role of nutrition in soccer notes that

Soccer is a glycogen-depleting activity and its work volume and rate are
influenced by the level of muscle glycogen. It is imperative that glycogen
stores be fully replenished to work at the rate and volume demanded by the
game. Glycogen repletion occurs most rapidly when carbohydrates are
ingested immediately post exercise.

The same message holds true for basketball.

High glycemic index foods can help re-fuel carbohydrate stores after exercise (Garrow et
al 2000). When topping-up glycogen stores immediately post exercise, the following
foods provide good sources of fuel: bananas, raisins, tinned fruit and jam sandwiches.
Alternatively, a high glycemic index, high carbohydrate drink might be consumed e.g.
Lucozade. With gaseous drinks, some athletes will experience a degree of gastrointestinal
intolerance and in these cases, these effects can be minimised by allowing the drink to go
flat

Following a period of intense exercise the athlete needs to consume a “proper’” high
carbohydrate meal within 2 - 3 hours (Harley & Doust 1997). This meal should fulfil the
needs for carbohydrate replacement and meet the criteria of the good food pyramid

(fig.1).



Fig. 1: Good Food Pyramid (Wardlaw et al 1994)

/\

Fats, oils and sweets

Use sparingly
// \\
Meat, yoghurt & cheese groups Meat, poultry, fish, eggs, beans & nuts group
2-3 servings 2-3 servings (3-4 if undertaking significant
/ strength training)
Vegetable group Fruit group
3-5 servings 2-4 servings\

Bread, cereal, rice & pasta group
6-11 servings

Daily Allowancesin servings

The emphasis in any meal should be on increasing the quantities of carbohydrate and
reducing the relative quantities of fat and protein (table 2). A more healthy balance can be
achieved by eating lots of rice, potato and pasta, and reducing the quantities of sauce.
Eating thick cut bread and going easy on the fillings will also lead to a better balance of
fats and carbohydrates.

Elite performers in any sport should resist the temptations of convenience foods (e.g.
pizza, fries, shakes and burgers), that are high in saturated fats and low in carbohydrates.

The table 4 gives suggestions for a healthy well-balanced post match meal.

Table 4: Menu suggestions for Post-match meals

“Packed Lunch” “Sit-down” meal
Starter & | Corn chips (Doritos) Soup and white bread roll
Beverage | Cola Fruit juice / cola
Main Cold rice with sweet corn, tomatoes, Pasta with tomato and herb sauce
Course pepper and chicken or quorn pieces Small quantity of Parmesan

Or cheese

Cold tuna and pasta salad with olive oil | Salad

and basil dressing Or

Or Baked jacket potato and baked

Salad sandwiches (low fat spread) with | beans




egg, cheese or tuna

Desert Tinned pineapple chunks or Fruit Jelly
Jam sandwiches or Or
Tinned rice pudding Steamed jam pudding and small

quantity of custard

Carbohydrates are the critical component of the diet with regard to the provision of fuel
to the working muscles (Holme 2002; Garrow et al 2000; Wardlaw et al 1994). Two other
nutrients also fuel muscle action these being fat and protein. Fats form an important part
of the human diet and are an important source of fuel for the working muscles. Fats are
composed of carbon, hydrogen and oxygen. Fats consist of triglycerides these are broken
down by digestion into fatty acids and glycerol. Fats provide flavour, colour, and texture
to food; they are what make so many foods irresistible. Unfortunately, for the human
palate and body, fats are the easiest way to increase adipose fat tissue due to their high
calorific content (table 5). In addition they can cause nausea if present in high quantities
in a pre-game meal.

Table 5: Food as Energy (Harley & Doust 1997)

Nutrient Calories
(per gram)

Fat 9.3

Protein 4.3

Carbohydrate | 4.1

Typical sources of fat in foods are butter, cheese and cream. Many fats in foods are
hidden within the ingredients and are not always obvious to the naked eye for example
many biscuits, chocolate bars, cakes and processed meat products contain a large
proportion of fat. The athlete should seek out high carbohydrate, low fat alternatives and
eat food that is raw, grilled or steamed as opposed to fried. Occasional dietary treats are
acceptable and can form part of a balanced calorie controlled diet. However, even when
partaking in such treats the athlete can still control their fat intake. Fish and chips are a
potentially healthy meal, but avoid the temptation to eat the batter (the fish inside is
effectively steamed) and ensure the chips are thick cut and not French fries or crinkle cut.

Protein can also be a fuel source (Dohm et al 1987). Proteins are composed of hydrogen,
oxygen, nitrogen and occasionally sulphur. Proteins are broken down by the digestive
system into amino acids (21 different types). Essential amino acids can’t be produced by
the body and consequently must be present in the diet. Typical foods high in protein are:
nuts, beans, meat, fish and dairy produce. Proteins are essential for muscle tissue repair,
stimulation of aerobic enzymes, growth and development. Protein consumption should be
increased in the off-season when the athlete is developing strength through heavy weight
training programmes. In a severely depleted diet, the body will utilise muscle protein as a
fuel. This can also occur during extended periods of endurance exercise when inadequate




glycogen replenishment has occurred (Eisenman 1990Q. An indicaion d passble muscle
protein utili sation can be anmonia-smelli ng sweat. Thisis normally the result of too little
cabohydrate ingestion and poa levels of hydration.

Conclusion

To maintain health and performance the basketball player shoud consume adiet that is
high in carbohydrates and relatively low in fats and protein. However, protein forms an
important role in tisuue growth and repair and adequate levels of consumption reel to be
maintained duing periods of intense exercise (particularly weight training). Apart from
during exercise axd immediately post exercise, when the neeal for glycogen
replenishment is paramount, the ahlete shoud attempt to maintain a diet with a low
glycemic index. Inadequate levels of hydration are probably the most common cause of
diet related deaements in performance Basketball players must attempt to maintain
appropriate levels of hydration at all times.
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