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A B S T R A C T

Objective

To assess the dietary intake and overall diet quality of female soccer players before the competitive games.

Methods

This descriptive and cross-sectional study included 21 women aged 20.8±4.5 years from a professional soccer
team. Their nutritional status and dietary adequacy during the training period, before competition season,
were assessed. Dietary intake was assessed by three 24-hour recalls, one food frequency questionnaire, and the
Healthy Eating Index, an overall diet quality index based on food group intake.

Results

The athletes have shown proper nutritional status, but a diet deficient in energy due largely to low carbohydrate
intake. On the other hand, the intakes of protein, fatty acids, and sodium were above the recommended
intakes, even for athletes. Diet quality assessment by the Healthy Eating Index - 2010 resulted in a mean score
of 54.6 points of a maximum of 100, indicating a need of improving the overall diet quality.

Conclusion

The study found that the dietary patterns of female football players were both quantitatively and qualitatively
inappropriate. A nutritional intervention is indicated to improve diet quality, with the inclusion of various
foods, such as whole grains, fruits, vegetables, dairy products, and better protein quality, along with a reduction
in saturated fats, sodium, and added sugar.
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R E S U M O

Objetivo

Avaliar a ingestão alimentar e a qualidade nutricional global da dieta de jogadoras de futebol antes dos jogos
competitivos.

Métodos

Estudo descritivo transversal realizado com 21 mulheres, de 20,8±4,5 anos de idade, de uma equipe de futebol
profissional. Elas foram avaliadas em relação ao seu estado nutricional e adequação da dieta durante o período
de treinamento, antes da temporada de competição. A ingestão alimentar foi avaliada por três recordatórios
de 24 horas, um questionário de frequência alimentar e pelo Índice de Alimentação Saudável (2010), um
índice de qualidade global da dieta baseada no consumo de grupos de alimentos.

Resultados

Verificou-se que as atletas apresentavam estado nutricional adequado, mas tinham uma dieta deficiente em
energia devido, em grande parte, à ingestão insuficiente de carboidratos. Por outro lado, o consumo de
proteínas, ácidos gordos e de sódio estavam acima da recomendação, mesmo para atletas. A avaliação da
qualidade da dieta pelo Índice de Alimentação Saudável (2010) mostrou uma pontuação média de 54,6 de
100, exibindo a necessidade de melhoria da qualidade da dieta.

Conclusão

O estudo mostrou padrões alimentares inadequados, tanto quantitativa como qualitativamente, em jogadoras
de futebol. A intervenção nutricional é indicada para melhorar a qualidade da dieta com a inclusão de vários
itens alimentares, como cereais integrais, frutas, legumes, produtos lácteos e melhor qualidade de proteínas,
acompanhado de redução de gorduras saturadas, sódio e açúcar.

Palavras-chave: Avaliação nutricional. Índice de Alimentação Saudável. Futebol. Mulheres.

I N T R O D U C T I O N

Few studies have investigated the food
habits of soccer players and their relationship with
performance in this sport. In female athletes
nutrient imbalance and low energy intake are the

main nutritional factors that reduce body weight
and disturb in the endocrine system regarding
calcium and iron1. In this sense an adequate intake

of nutrients and energy is recommended to
maintain muscle glycogen reserves and optimize
performance in soccer. Therefore, assessment of

dietary intake is fundamental for the sport in order
to establish adequate intake standards, after
taking into consideration the specificities of the

group, such as age, sex, body composition, energy
expenditure during training and competition, and
nutritional deficiencies, to improve performance

and establish specific dietary guidelines for each
modality2.

Previous studies assessing the nutritional
intake of female soccer players have used only

quantitative methods to measure nutrient intake3-6

with regard to the recommendations of the
American College of Sports Medicine and
American Dietetic Association7. However, the
literature lacks an evaluation of the overall diet
quality of soccer players, which takes into
consideration global aspects of a healthy diet,
using, for example, the Healthy Eating Index (HEI).
The HEI can detect the absent, excessive, or
balanced intake of the main food groups, which
can be useful to guide real changes in food
choices8-10. Both approaches, i.e., the nutritional

evaluation and HEI-2010 will provide a wider
analysis based on the quantity and quality of the
eating pattern regarding a healthy diet, and

therefore, contribute to improve dietary behaviors
and physical performance, and still protect the
health of young footballers9.

The HEI has been used to evaluate the diet
of the general population in nutritional interventions
and to supervise the diet of specific people. The
method consists of comparing food intake with
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the main recommendations of the Dietary
Guidelines for Americans, United States
Department of Agriculture - 200510, which is
based on the Dietary Reference Intakes (DRIs)11.
Diet quality is characterized by a defined food
group amount, expressed as g/1000 kcal, focusing
on energy density. Unhealthy foods are also
evaluated, emphasizing the negative aspects of
diets that must be corrected. The approach of
this method provides a measure of the overall diet
quality, based on the consumption of food groups
that contribute to energy and main nutrient
intakes, not just the quantity of the foods
consumed, leading to better eating patterns9,10.

An important goal of this study was to
understand the nutritional and eating pattern of
female soccer players before competitive games,
and therefore, to optimize performance and
health in the activities involved in the competitive
period. In the future, information on diet quality
can be used to design and implement practical
dietary and nutrition education programs for
athletes. In this group the intake of energy,
macronutrients, and food groups, and diet
quality were studied comprehensively11 and
assessed by HEI-20109. The study also aimed at
identifying possible deficiencies or excesses in
their eating patterns, and to make specific dietary
recommendations for this phase of training, in
order to improve the athletic performance and
the health of these soccer players.

M E T H O D S

Thirty elite female soccer players from a
professional athletic association were enrolled in
this study. The inclusion criterion was being a
soccer player for at least two years, while the
exclusion criterion was regular use of nutritional
supplements, such as vitamins, minerals, or both.
The final group of selected soccer players (n=21)
aged 20.8±4.5 years consisted of sides (n=5);
midfielders (n=7); forwards (n=3); full-backs (n=5),
and goalkeeper (n=1) (Table 1). They were lodged
at the training center house, where they had their
daily meals. They were informed of the experimental
procedures and all volunteers signed consent
statements, which were previously approved by
Universidade de Franca Research Ethics
Committee nº 0074/10.

This descriptive and cross-sectional study
focused on sports nutrition. It was conducted
before the competition period of the Female
Championship organized by Paulista Soccer
Federation in São Paulo, Brazil. During the study
period, the athletes had routine training from
Monday to Friday, 3 hours daily (morning and
afternoon), with a half day of recovery in the
middle of the week. In the first week before the
competitive season (March to July), their
anthropometric variables were measured (body
weight, height, skinfold thicknesses) and the
dietary-nutritional estimates (24-hour recall) were
recorded.

Table 1. Metabolic Equivalent of Task (MET) according to the type, frequency, and duration of the weekly training sessions of female

soccer athletes. Franca (SP), Brazil, 2012.

Strength

Strength and velocity

Relax

Technical exercises

Velocity resistance

Tactical training

Finalizations with balls

Game

Type of training

Training with weights

Race drive

Velocity and agility with balls

Pool-water aerobics

With ball

Running

Strategy position in field

Training game

Faults, corners, crossing, and penalties

Official game

Training protocol

2

1

1

1

1

1

1

1

1

1

60

15

30

60

60

60

60

90

60

90

6

15

7

4

7

18

7

10

7

10

Frequency work Duration minutes MET
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The exercise training protocol included
several types of weekly exercises that consisted
of exercises of strength, speed, speed endurance,

and relaxation, tactical training by mechanisms
of perception, analysis, decision and interaction
with the ball with teammates and opponents

and, finally the official games. A detailed
description of the frequency, duration, and energy
expenditure for the exercises is shown in Table 1.

The athletes were divided into five tactical
positions: sides, midfielders, forwards, full-backs,
and goalkeeper for the study of the physical

characteristics and total energy expenditure per
position (Table 2).

Energy expenditure was estimated by the
Metabolic Equivalent of Task (MET) for each type

of training, identified in the Compendium of
Physical Activity12, where one MET corresponds
to a resting oxygen uptake of 3.5 mL.kg-1.min-1.

The Energy Expenditure of Exercise (EEE) was
estimated by the formula12 below, and is shown
in Table 2:

EEE (kcal) = MET of exercise x body weight (kg) x duration of exercise (h)

Where11:

≤ 18 y = [135.5 – 30.8 x age (y) + 10 x weight (kg) + 934 x height (cm)]

≥ 18 y = [354 – 6.9 x age (y) + 9.4 x weight (kg) + 726 x height (cm)]

Anthropometric and dietary evaluation

Weight was measured by a calibrated
mechanical scale (Filizola®, Filizola S/A Pesagem
e Automação, São Paulo, Brazil), and height, by
a stadiometer. Body mass index (BMI) was given
by the relationship weight/height2. Body
composition was evaluated by four skinfold
thicknesses (triceps, suprailiac, abdominal, and
thigh) obtained by averaging three consecutive
measurements of each fold with the Compass
Lange® (Beta Technology Incorporated, United
States). Finally, body density13 and body fat
percentage14 were calculated.

Daily food and beverage intakes were
determined by three 24-hour recalls of two
weekdays and one weekend day. Food intake was
expressed as portion size, brand of processed
foods, sugar and oil intake, and preparation
method. Energy intake was estimated from the
macronutrient intake, where 1 g of protein or
carbohydrate equals 4 kcal and 1 g of fat equals
9 kcal. The dietary nutritional contents were
analyzed by the Diet Software Pro® (Nutrition
Software, Viçosa, MG, Brazil version 4.0), and the
nutritional requirements were estimated
according to the DRIs11. A food frequency
questionnaire was also administered, containing
the following food groups: fruits, vegetables,

Table 2. Anthropometric characteristics and energy expenditure of the female soccer players according to playing position. Franca

(SP), Brazil, 2012.

Age (years)

Weight (kg)

BMI (kg/m2)

Body fat (%)

Muscle mass (%)

REE (kcal)

EEE (kcal)

TEE (kcal)

Variables

0022.6

0052.5

0021.7

0013.5

0086.6

1.823.0

0807.0

2.630.0

002.2

004.8

003.5

002.1

002.1

059.0

074.0

117.0

M DP

Sides (n=5)

0022.4

0056.4

0022.2

0015.2

0084.8

1.799.0

0866.0

2.665.0

006.7

007.9

001.7

002.1

002.1

178.0

121.0

288.0

M DP

Midfielders (n=7)

0017.3

0057.7

0021.4

0015.6

0084.4

1.813.0

0888.0

2.701.0

001.5

005.6

001.7

004.4

004.4

101.0

087.0

126.0

M DP

Forwards (n=3)

0018.6

0059.1

0021.5

0014.7

0085.9

1.830.0

0909.0

2.739.0

002.1

002.2

000.9

000.5

001.4

154.0

032.0

165.0

M DP

Full-backs (n=5)

0023.0

0068.6

0023.7

0016.2

0083.8

2.071.0

1.055.0

3.126.0

Goalkeeper

(n=1)

0020.9

0056.9

0021.9

0014.6

0085.4

1.827.0

0874.0

2.701.0

004.5

006.3

002.0

002.3

002.3

139.0

098.0

214.0

M DP

All players (n=21)
Team position

Note: REE + EEE Comparisons of each variable (by line) among team positions were not statistically different according to one-way analysis of

variance (ANOVA) (p>0.05).

REE: Resting Energy Expenditure; EEE: Energy Expenditure of Exercise; TEE: Total Energy Expenditure; BMI: Body Mass Index.
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grains, milk and dairy products, meat and
legumes, oil, sodium, alcohol, and added sugar,
based on the HEI-20109.

Assessment of the food groups and
overall diet quality

Overall diet quality is given by adding the
scores of 11 food components, varying from 0 to
100 points. A score of 80-100 indicates a good
diet, a score of 51-80 reflects the need of
improving diet quality, and a score <51 reflects a
poor diet9. Components scoring 0 to 5 are: total
fruits, whole fruits, total vegetables, greens and
beans, total protein foods, and seafood/plant
proteins. Components scoring 0 to 10 are: whole
grains, dairy, fatty acids, refined grains, and
sodium. A final component scoring 0 to 20 is
described as “empty calories”, coming from solid
fats, alcohol, and added sugar. The overall diet
quality is estimated by averaging the daily intake
of each component and comparing it with the
equivalent maximum value (g/1000 kcal/d) and
score (0 to 100) of the HEI food component.

Limitations of the HEI method include its

restricted use, indicated only for active and adult
individuals9.  Also, the dietary assessment methods,
as the 24-hour recall and food frequency
questionnaire, are subject to reporting bias
because of self-reported data and the different
sources of food components15.

Statistical analyses

Data were expressed as mean ± standard
deviation. The distribution of the variables was
analyzed by the Kolmogorov-Smirnov test.

Variables with normal distribution were analyzed
by the Student’s t-test (intake versus recommended)
or one-way Analysis of Variance (ANOVA)

(anthropometric variables and energy expenditure
by playing position). Statistical tests were
performed by the Statistical Package for the Social
Sciences (SPSS Inc., Chicago, Illinois, United

States) version 21, and the statistical significance
level was set at p<0.05.

R E S U L T S

Weekly training sessions according to
exercise type, frequency, and duration, expressed
as Metabolic Equivalent of Task (MET), are shown
in Table 1. The Resting Energy Expenditure (REE)
and the Total Energy Expenditure (TEE) were
described for each tactical position and for the
whole team in Table 2.

The minimum and maximum values for
athletes ’ characteristics were 15-34 years,
47.3-66.6 kg body weight, 10.7-20.7% body fat,
and BMI of 8.2-27.3 kg/m2. Despite the variations
between the minimum and maximum values, no
significant differences were found for any of the
anthropometric variables by playing position
(Table 2). Moreover, the mean energy expenditure
during exercise (EEE) was about 32.0% of the
mean total energy expenditure (TEE), which
represents an activity of moderate-high intensity.

Daily macronutrient intake (Table 3)

corresponded to a mean of 2306 kcal/d, which
covers only 85.0% of the daily energy requirement.
Nonetheless, macronutrient intake was balanced,

comprising 54.0% carbohydrates, 19.7%
proteins, and 26.3% lipids. According to food
group distribution, the most consumed

carbohydrates were rice (7 days/week), bread and
crackers (5 days/week) and pasta (2.2 days/week),
with little intake of candy, soft drinks, and sugar.
However, the most consumed protein sources
were from animals, such as red meat, poultry, and
meat products, with little milk and dairy product
intakes. The intake of dietary cholesterol was
slightly high, 24.0% above the recommended
maximum, due to the intake of meat and meat
products, such as sausages and ham. Fiber intake
was low, but sodium intake was 50.0% above
the recommended intake.

The overall diet quality of female soccer
players, evaluated by the HEI-20109, is presented
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in Table 4. Consumption of total fruits and whole
fruits reached 46 and 61% of the standard score,
showing a lower consumption of these food items
than the recommended by the food guide10, with
scores of 2.3 and 3.0, respectively. The intake of
total vegetables and greens, and beans were
approximately 40% and 156% of the standard
score, reaching 2 and 5 points, respectively. The
main legume of the diet was beans, consumed
at a frequency of 7 days/week. However, whole

grains (unrefined) were not consumed, which
resulted in a score of zero for this component.

With regard to dairy products, consumption
was only 30% of the recommended, obtaining a
score of 3.9. The evaluation of total intake of
protein foods showed that the athletes had
exceeded the recommendation, so this
component had a score of 5. Seafood and plant
proteins achieved a score of 3.2 due to an intake
equal to 64% of the HEI standard. Fatty acids

Table 3. Daily energy, macronutrient, and sodium intakes of female soccer players compared with the recommended values. Franca

(SP), Brazil, 2012.

Energy11 (kcal)

Carbohydrates7,11 (%)

Carbohydrates7,11 (g/kg)

Proteins7,11 (%)

Proteins7,11 (g/kg)

Lipids11 (%)

Saturated fat16 (%)

Fiber11 (g)

Sodium11 (g)

Nutrients/d

2306

54.0

05.5

19.7

02.0

26.3

10.1

16.5

02.3

M

405*

5.1

0.9

3.3

0.5

5.6

2.3

3.3

0.6

SD

Intake

2701±214

45-65

6-10

10-35

1.2-1.7

20-35

<10

37.8

01.5

Below

Appropriate

Below

Appropriate

Above

Appropriate

Above

Below

Above

Note: *p≤0.05. Statistical comparison (t-test) was between the actual and recommended energy/nutrient intakes. M: Mean; SD: Standard Deviation.

Recommended Diagnosis

Table 4. Diet quality of the female soccer players before the competitive period according to the Healthy Eating Index (HEI) Franca

(SP), Brazil, 2012.

Fruits (g)

Total

Whole

Vegetables (g)

Total

Greens and beans

Whole grains (g)

Dairy products (g)

Total protein foods (g)

Seafood/plant proteins (g)

Fatty acids (ratio)

Refined grains (g)

Sodium (g)

Empty calories (%)

Total

HEI components

086.0

056.0

075.7

072.0

000.0

292.0

379.0

031.7

000.5

182.0

002.3

028.3

M SD

g/d

031.8

017.4

032.7

005.1

–

104.0

147.0

001.3

009.1

000.6

004.8

037.0

024.5

032.8

031.2

000.0

126.0

164.0

013.7

000.2

079.1

000.9

–

g/1000 kcal/d

Intake

≤080.0

≤040.0

≤082.5

≤020.0

≤045.0

≤318.0

≤067.0

≤021.3

≤002.5

0≤51.0

00≤1.1

0≤20.0

5

5

5

5

10

10

5

5

10

10

10

20

100

02.3

03.0

02.0

05.0

  0

03.9

05.0

03.2

02.0

06.5

10.0

11.7

54.6

0.8

0.9

0.9

1.6

–

1.4

1.9

1.6

0.1

0.4

1.0

2.0

2.8

Maximum value,

g/1000 kcal/d
Maximum points

M SD

Score

HEI parameters

Note: M: Mean; SD: Standard Deviation.
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ratio, that favors the high intake of polyunsaturated
fats from sources such as fish, nuts, and others,
was 86% lower than the recommended, showing
very low consumption of these items, which
scored 2. On the contrary, refined grains scored
6.5, with consumption of 155% of the
recommended.

Sodium consumption was 39% above the
established standard16, and scored 4. The calories
coming from empty calories of solid fats, alcohol,
and added sugar exceeded the recommended by
41%, reaching 11.7 points due to the high
consumption of added sugar, drink mixes, and
soft drinks. Finally, the overall diet quality of the
female players, given by the sum of the scores of
all HEI-2010 components, totaled 54.6±0.7 of
100 (Table 4), meaning that the diet needs
improvement to achieve the recommended
standards and maintain players’ health.

D I S C U S S I O N

This study verified low dietary energy
intake by female soccer players shortly before the
competitive season as a consequence of insufficient
carbohydrate intake. On the other hand, protein
intake exceeded the recommended intake for
athletes but not enough to cover their energy
requirement. Overall diet quality evaluation by the
HEI-20109 showed the need of improving their
diet by adding more whole grains, fruits, vegetables,
milk, and dairy products, and less saturated fats,
sodium, and added sugar.

The players had different tactical functions
during the training (sides, mid-fielders, forwards,
full-backs, and goalkeeper), but their energy
expenditures for the workouts were not statistically
different and their BMI, body fat, and lean body
mass did not differ (Table 2). These results confirm
a previous study where footballers had similar
body composition and performance, regardless
of tactical position17. Furthermore, REE, EEE, and
TEE did not differ by tactical position (Table 2),
suggesting that workout intensity was equal for
all athletes. The mean TEE was 2700 kcal,

suggesting high-energy intake compared with
non-athletic women with moderate physical
activity17.

Nutritional analyses showed that the
athletes’ energy intake was 40.8 kcal/kg of body
weight/day, a higher energy intake than those
reported by similar studies, which found energy
intakes of 34 and 31 kcal/kg/day, respectively2,18.
Although our athletes consumed a greater
amount of energy by unit of body weight, the
daily energy intake (2306 kcal/d) in relation to
the calculated requirement (2701 kcal/d) was
deficient by 395 kcal/day. This energy deficit could
compromise athletic performance, since
carbohydrates account for 60% of the total
energy expenditure during a soccer game19. Also,
a gradual weight loss that seems minor at the
time of measurement could be important over
time. Besides, negative energy balance can have
an impact on recovery rates, training adaptation,
cognitive functions, and immune system, interfering
with the women’s ability to train and compete20.

The American Dietetic Association7 advocates
that 60 to 70% of athletes’ total energy intake
must come from carbohydrates. Considering this
recommendation, the women’s total carbohydrate
intake was much lower than the recommended
(54%±5.1 p<0.05). Other studies have also
reported insufficient carbohydrate intake by
female athletes, ranging from 48 to 55% of the
total energy requirement5,6,21. The recommended
carbohydrate intake for all athletes is 6 to 10 g/kg/d7

to maintain glycogen synthesis and sufficient
muscle and hepatic energy reserves. The study
athletes consumed 5.5 g/kg/day, which suggests
poor sports performance as it compromises energy
supply and consequently, leads to early fatigue.

The recommended protein intake for
athletes is based on the need of tissue
maintenance and addition, and protein muscle
repair, and as an alternative energy source7. The
study protein intake (2.0±0.54 g/kg/day) far
exceeded the amount recommended by the DRIs
(0.8 g/kg/day)11 and by the ADA’s7 for athletes (1.2
to 1.7 g/kg/day). Other studies with soccer
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athletes5,6,22 also reported protein intakes above
the DRIs, but within the ADA recommendations.
According to Campbell et al.23, other factors must
be considered, besides the amount of protein,
such as protein quality, energy and carbohydrate
intakes, and exercise type and intensity. Therefore,
the protein requirement of high-level athletes can
exceed the normal upper limit of recommendation
(1.7 g/kg/day) due to higher branched-chain
amino acid oxidation, which in turn increases the
protein requirement.

For intermittent exercises, like soccer,
basketball, martial arts, and others, the
recommended protein intake ranges from 1.4 to
1.7 g/kg/day24,25. The International Society of
Sports Nutrition recommends a protein intake of
1.4 to 2.0 g/kg/day for people who exercise, and
for those who practice resistance exercises, the
intake must stay closer to the lower limit. For
intermittent exercise practice, like soccer, the
athletes must consume the intermediate level
(1.7 g/kg/day), and those who practice strength/
power exercises should consume the upper
recommended limit (2 g/kg/day). Therefore, it is
probable that the surplus protein intake by the
study athletes is used by their intermediate-level
metabolism to cover energy intake deficit.

The quantity of total lipids in the players’
diet (26% of the daily energy intake) was in
accordance with the AMDR (20-35% of the daily
energy intake), although approaching the upper
DRI limit11. Similar results (30% of the daily energy
intake) were also found by others studies on
female soccer players2,18, but lower than that
reported by Clark et al.5. Although total fat
intake is appropriate, monounsaturated and

polyunsaturated fat intakes were low. These fats
come mostly from foods like fish, nuts, and grains.
The main source of saturated fat in the study

women was soy oil, preferentially used for food
preparation. Saturated fat intake exceeded 10%
of the daily energy intake, which is not appropriate

according to the HEI-2010 (7% of the daily energy
intake). Martin et al.18 found the same in female
soccer athletes and advised that excessive

saturated fat intake is deleterious for healthy
players.

The next step was to evaluate total diet
quality by the HEI-20109. The study women’s
intake of total and whole fruits was low, reflected
by the lower scores of those food groups (0.94
servings/day). Bacardí-Gascón et al.26 found that
60% of female karate players consumed fewer
than two servings of fruit a day (1.5 servings/day).
According to Watson et al.27, regular consumption
of fruits and vegetables plays an important role
in organ protection against oxidative stress and
its effects on performance. The fruit intake of the
study women was limited to orange intake 3
times/week. This represents a great risk for muscles
and tissues in general due to the inadequate
intake of antioxidant compounds that must be
present in the regular diet, especially of people
under high physiological stress, such as athletes
during training and competition28.

The study athletes’ total vegetable intake
was lower than 50% of the recommended intake,
according to the HEI. Their mean daily intake was
1.2 servings/day, which was insufficient to meet
their requirements of water-soluble vitamins,
carotenoids, minerals, and dietary fibers. Almeida
& Soares29 found a similar result in female volleyball
players, who ingested only 50% of the adequate
folate intake. According to the International
Association of Athletics Federations30, a varied and
adequate intake of legumes and vegetables is
essential for maintaining athletes’ health and
optimizing their performance. The main and
sometimes only legume in the players’ diet was
beans, but they were consumed 6 to 7 times/week.
So, associated with the meats’ group, there was
a very significant consumption of these food
items, exceeding 100% of the recommended
intakes.

The study footballers did not consume
whole grains, but they had a large intake of
refined grains, exceeding 35% of the maximum
recommended. Regular consumption of whole
grains can help to supply dietary magnesium,
vitamin E, calcium, and potassium, which are
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nutrients required by muscle activity31. The lack
of whole grain intake also decreased dietary fiber
intake, because whole grains are also good

sources of fiber. The study women had inadequate
fiber intake, equivalent to 66% of the recommended
intake, which was also found by Caccialanza et
al.32 in male soccer players. In both studies, low
fiber intake was caused by low frequency of fruit,
vegetable, and whole grain intakes.

The intakes of milk and dairy products

were 40% lower than those recommended by
the HEI, with low intake of high quality milk
protein and specifically, of highly bioavailable

calcium. Milk and dairy products consumption is
essential for the formation of bones and
maintenance of bone mineral density in female

athletes, and inadequate calcium intake increases
the risk of osteoporosis as they age33.

On the other hand, the sodium intake of
these female athletes was high, which was also
observed by Martin et al.18, who reported an
intake of 2300 mg/day, exceeding 100% of
the maximum recommended sodium intake
(1500 mg/day) (DRI 2006)11. The excessive amount

of this electrolyte in the diet is mostly due to the
overuse of salt and commercially processed
products or fast foods with high sodium content.
High sodium intake is strongly related to health
problems, such as hypertension, stroke, cardiovascular
disease, and obesity34.

Finally, the last item of the overall diet
quality evaluation was foods that contain “empty
calories”, such as solid fats, alcohol, and added
sugar. Their intakes were slightly above the
recommended values as they should not provide
more than 20% of the daily energy intake. The
main contribution came from the added sugars
(4.2 times/week), followed by alcohol (beer + wine
+ distilled drinks) consumed 0.8 times/week, and
solid fats consumed 3.5 times/week.

The mean diet quality score of these soccer
players (54.6±0.7) was lower than the maximum
possible score (100), showing that the diet needs
improvement in many aspects. For instance, the

athletes must increase their intakes of fruits
(47%), vegetables (64%), whole grains (100%),
milk and dairy products (61%), and fish, nuts,
and seeds (80%). On the other hand, saturated
fat (-31%), and sodium (-60%) intakes must be
reduced.

C O N C L U S I O N

This study found that the overall diet
quality of the female soccer players was
inappropriate, if compared with the nutritional
guidelines, due to low energy and carbohydrate
intakes, and high protein and sodium intakes. Also
according to the HEI-2010, their diet needs
improvement because of the low intakes of fruits,
vegetables, and dairy products, and high intakes
of animal protein and refined grains. Therefore,
it will be necessary to invest in the athletes’

nutritional education and inform them about
healthy food habits, and intervene in the diet
planning and elaboration35 to correct and control
the dietary imbalances and achieve a nutritionally
healthy improvement and consequently, better
sports performance.
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