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Abstract - Few studies about food consumption of athletes have assessed the quality of
their food choices, and the factors that influence these choices. The aim of this study was
to assess the diet of team sports athletes through a revised version of the Healthy Eating
Index (HEI-R) in order to identify their nutritional knowledge and the stage of intention
to change eating behavior (SICEB) and to identify possible association with demographic
and anthropometric variables. Seventy-two athletes (35 men) were evaluated for the fol-
lowing variables: body mass, height, Body Mass Index (BMI), body fat percentage (BF%),
nutritional knowledge (questionnaire), food intake (24-hour recall), diet quality (HEI-R)
and SICEB (transtheoretical model). For statistical analysis, the Student t test and the
Pearson correlation coefficient were used. None of the athletes presented diet classified as
“healthy” and 45.7% (men) and 51.4% (women) had “inadequate” diets. Low consump-
tion of fruits, vegetables, whole grains, milk and dairy products was observed. The HEI-R
“meats, legumes and eggs” component received the best scores. Pre-contemplation (25.0%)
and action (23.6%) stages were the most frequent in the group. The mean percentage of
correct answers in the nutritional knowledge questionnaire was 55.7% (men) and 57.3%
(women). No association was found between HEI-R and variables age, BMI, BF%, SICEB,
nutritional knowledge score and energy intake. This group presents inadequate dietary
intake. The lack of association between study variables indicates the need to investigate
other factors that influence athlete’s feeding behavior.
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INTRODUCTION

Sports performance and post-exercise recovery can be optimized with
adequate feeding practices'. However, studies have detected that athletes
do not fully meet recommendations*®. Nevertheless, there is little knowl-
edge about possible barriers and facilitators to select diets that contribute
to athletic performance’”. In general, studies are based on the comparison
of energy and nutrients intake with specific recommendations*®, and few
have assessed selected foods and their quality*’. Several tools have been
proposed to assess the quality of diets such as the Healthy Eating Index
(HEI), the Nutrient Index, and the Diet Variety Score'. HEI, published in
1995 in the US, was later adapted for Brazil". In 2011 a revised version,
the Revised Brazilian Health Eating Index (HEI-R)"? was proposed, which
evaluates the consumption of food groups and some nutrients, comparing
it to recommendations. Although not specifically designed for athletes,
the HEI-R allows adjusting food servings to energy consumption, making
it interesting to assess athletes, who generally have higher energy intake.

Several factors influence food choices: biological, comprising age, health
status, hunger/satiety mechanisms and flavors preferences ; experiences
with food, which represent learning to like certain foods and associations,
physiological, social and personal: beliefs, attitudes, knowledge, culinary
skills, family/social influences, as well as environmental factors, such as
availability, accessibility and culture. These dynamic factors interact in
determining food choices®.

Among these factors, nutritional knowledge and intention to adopt
more appropriate feeding behavior are aspects that deserve attention among
athletes. Although knowledge may influence food selection and therefore
sports performance', the relationship between knowing and doing is not
always clear. In addition, adherence or maintenance of healthy feeding
behavior changes depending on intrinsic or extrinsic motivation that en-
courages individuals to act®.

Considering the importance of food choices for health and excellence
in performance, and given the gap in research with this approach, the aim
of this study was to evaluate diet through the HEI-R in order to identify
nutritional knowledge, intention to change eating habits, age, Body Mass
Index (BMI), body fat percentage (BF%), training hours/week and energy
intake, and assess the relationship between these variables.

METHODOLOGICAL PROCEDURES

This is a cross-sectional study with a quantitative approach. Seventy-two
athletes (35 male) from team sports of Santos/SP were evaluated. To charac-
terize the sample, a trained health team performed the following measures:
body mass (BM) measured in digital scale (G-tec); height, measured in a
fixed stadiometer (Sanny®) and skinfolds (triceps, subscapular, supra iliac,
abdominal, thigh, chest and mid-axillary) with adipometer (Cescorf).
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Assessment of the diet quality of athletes

Athletes were barefoot and wore light clothing. BMI was calculated and
classified according to age by the WHO cut-off points'*", and BF% using
equations of Slaughter et al."® for those under 18 years of age, and Jackson
and Pollock™?" for those over 18 years of age.

The study was approved by the Research Ethics Committee of the
Federal University of Sao Paulo (appraisal 2087/11 on January 06, 2012).
Data were collected between August/2012 and July/2013.

Nutritional knowledge assessment

Athletes answered a nutritional knowledge questionnaire, and a score
was calculated (maximum = 53). The questionnaire was developed for the
study “Nutritional Mapping of High-Performance Athletes” and validated
by the same authors. It consisted of multiple choice questions elaborated
based on the literature??, addressing two categories: nutritional knowledge
(food composition, food groups and health and sports nutrition) and food
beliefs. Validation took place in three stages: 1) questionnaire evaluation
by six professionals; 2) application to a pilot group of athletes who did
not participated in this study. These steps showed need for adjustments;
3) After modifications, the questionnaire was applied to two new groups:
undergraduate nutrition students at two times (before and after interven-
tion, which was to attend the Sports Nutrition discipline in the 3™ year)
and other athletes who did not participated in this study.

The questionnaire allowed to identify changes in the scores of nutri-
tion students with a difference of 6.2 [Min = 3.2 and max = 9.2] points
between assessments, before and after intervention (p = 0.005). In addi-
tion, the scores discriminated individuals with some nutrition knowledge
from laymen. For this, the Student t test for unrelated samples was used,
verifying average difference of 12.9 [min = 9.4; max = 16.3] points among
groups (p = 0.001).

Dietary assessment
A 24-hour recall of one usual day of training was applied by a trained team.
Photographic record of foods* was used to estimate amounts ingested. To
estimate the HEI-R’s nutrient components, the Virtual NutriPlus®software
was used. Food groups were evaluated according to the Food Guide for
the Brazilian Population®*. For the final analysis, the HEI-R'? was applied,
which was composed of nine food groups, two nutrients and one component
representing the energy value provided by solid fat, alcohol and sugar. The
maximum score of components was obtained with intake greater than or
equal to recommendation. In the absence of consumption, a score zero was
assigned, and intermediate values were proportionally calculated" (Box 1).
The score (maximum = 100) was calculated by comparing consump-
tion to the recommended number of daily servings® per 1000 kcal. Diet
was classified as: “inadequate” (less than 51 points) “needs modifications”
(between 51 and 80 points) and “healthy” (greater than 80 points)*.
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Box 1. Score of DQI-R components

Components Maximum score | Serving corresponding to maximum score

Total Fruits® 5 1.0 serving/1.000Kcal

Whole fruits® 5 0.5 serving /1.000Kcal
Total vegetables 5 1.0 serving /1.000Kcal
Dark green and orange 5 0.5 serving /1.000Kcal
vegetables and legumes?

Total cereals® 5 2.0 serving /1.000Kcal
Whole cereals 5 1.0 serving /1.000Kcal
Milk and dairy products® 10 1.5 serving /1.000Kcal
Meats, eggs and legumes 10 1.0 serving /1.000Kcal
QOils 10 0.5 serving /1.000Kcal
Saturated fat 10 7%TEV
Sodium 10 <0.7 g/1.000Kcal
Fat_AS 20 <10% of TEV

*Total Cereals = cereals, roots and tubers; *Includes fruit and natural fruit juices; Excludes fruit juices; ‘Includes
legumes only after maximum score of meat, eggs and legumes is reached; ¢Includes milk and dairy products
and soy beverages; ‘Includes mono- and polyunsaturated fats, oilseed oils and fish fat; Fat_AS: calories from
solid fat, alcohol and sugar; TEV: Total Energy Value

Source: Previdelli et al, 2011.

|dentification of the stage of intention to change eating behavior (SICEB)
To identify SICEB, the transtheoretical model* was adopted, which cat-
egorizes the individual into one of the following stages:

o Pre-contemplation: no intention of changing in the next six months;

« Contemplation: individual begins to consider the need to change eat-
ing behavior in the future with intention to change within six months;

o Preparation: individual decides to change and starts strategy planning
period. There is intention to change over the next thirty days and some
steps have already been taken;

o Action: individual implements the change plan and begins performing
it consistently in less than six months;

« Maintenance: behavioral practice is solidified and incorporated in
routine for more than six months, being characterized as the effort to
prevent relapse.

o Relapse: it can happen at any stage, which is represented when the
individual returns to old habits.

Individuals completed a self-administered questionnaire®® on inten-
tion to change behavior related to healthy eating, which, by means of an
algorithm, identifies at which stage the individuals is in at the time.

Statistical analysis

The results were presented as mean, standard deviation and minimum
and maximum values. To compare genders with respect to the variables of
interest, the Student t test for unrelated samples was used. To investigate
the association between pairs of variables of interest (between HEI-R and:
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Assessment of the diet quality of athletes

nutritional knowledge, SICEB, age, BMI, %BF, training hours/week and
energy intake) the Pearson correlation coeflicient and the 95% confidence in-
terval (CI) were used. The critical level of p£0.05 was considered significant.

RESULTS

Initially 157 basketball, indoor soccer, handball and volleyball athletes
were invited to participate, and those who did not complete the evaluation
stages (n = 46; 29.3%) or have trained for less than one year and/or less
than three days/week (n = 39; 24.8%) were excluded.

Table 1 shows the characteristics of the athletes. The sample consisted
of 86.1% of adolescents. Men had higher mean values of age, body mass,
height and energy intake, while women had higher %BF.

Table 1. Characteristics of athletes. Santos, 2014

Men (n=35) Women (n=37)

Mean SD min-max Mean SD min-max
Age (years) 19.1° 44 15.0-38.0 17.3 1.5 15.0-20.0
Body mass (kg) 82.6° 14.8 59.4-112.7 66.2° 14.8 50.5-92.5
Height (cm) 183.8¢ 8.2 170.0-197.5  165.7¢ 70  149.3-178.0
Body Mass Index (kg/m?) 24.4 2.8 20.6-32.6 239 29 19.2-32.0
Body fat percentage 16.6¢ 9.6 3.7-49.9 25.5¢ 6.5 15.5-45.9
Total training (hours/week) 13.0 2.6 6.0-18.5 12.5 3.5 7.5-14.0
Energy intake /day (kcal) 3179 131 1598-6112 2097 1238  813-8027

SD = standard deviation; min-max = minimum-maximum values. *p = 0.027; »“%¢p = 0.007;

It is noteworthy that 33.3% were overweight according to BMI. There
was a moderate correlation between BMI and% BF (r = 0.62; confidence
interval 95% - CI = 0.46; 0.75).

Table 2 shows the HEI-R score. None of the athletes had a healthy diet
and 45.7% of men and 51.4% of women had inadequate diets.

Of the total, 45.7% and 48.6% of men and 56.8% and 59.5% of women
did not consume vegetables and whole fruits on that day, respectively. Only
10.8% of women and 14.3% of men met the recommended intake of milk or
dairy products and 5 athletes (three men) consumed whole grains and one met
recommendations. The component “meats, legumes and eggs” showed the best
score, 56.8% of women and 68.6% of men had scores above recommendation.

Variation in the items comprised in the Fat_AS component was ob-
served. The average consumption of added sugar was 71.9g (SD = 57,5g,
ranging from 0.0 to 264.6g/day) and 67.0g (SD = 55.3g, ranging from 4.0 to
244.0g/day) and solid fat 100.3g (SD = 60.2¢g, ranging from 35.0 to 312.0g/
day) and 59.1g (SD = 41.9, ranging from 13.0 to 248.5g/day) for men and
women, respectively. Only one athlete reported drinking alcohol (148g
alcoholic beverage/day). As for the added sugar, simple carbohydrates in
the form of supplements were also considered, and seven athletes used this
strategy during or after training.
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Table 2. HEI-R and athletes’ score per component. Santos, 2014

Men (n=35) Women (n=37)
Component Serving/ Score Serving / Score
1.000Kcal 1.000Kcal
DCI-R Score = 52.4(10.0) = 51.4(10.1)
[33-69.7] [28.7-70.0]
Total fruits 0.6 (0.7) 2.2(2.0) 0.9(1.2) 2.5(2.2)
[0.0-3.0] [0.0-5.0] [0.0-5.3] [0.0-5.0]
Whole fruits 0.3(0.4) 2.1(2.3) 0.4 (0.6) 1.9 (2.4)
[0.0-1.4] [0.0-5.0] [0.0-2.5] [0.0-5.0]
Total vegetables 0.4 (0.5) 1.6 (1.8) 0.3 (0.4) 1.3(1.9)
[0.0-2.4] [0.0-5.0] [0.0-1.4] [0.0-5.0]
Dark green vegetables 0.5(0.3) 3.2(2.0) 0.5 (0.6) 2.5(2.4)
and legumes [0.0-1.3] [0.0-5.0] [0.0-1.8] [0.0-5.0]
Total cereals 2.0(0.6) 4.6 (0.6) 2.3(0.8) 4.5(0.8)
[1.1-3.8] [2.8-5.0] [1.0-3.9] [2.3-5.0]
Whole cereals 0.1(0.2) 0.3(1.0) 0.0 (0.1) 0.1(0.4)
[0.0-1.2] [0.0-5.0] [0.0-0.6] [0.0-2.2]
Milk and by-products 0.8(0.7) 51(3.6) 0.7 (0.7) 4.5(3.6)
[0.0-2.6] [0.0-10.0] [0.0-2.5] [0.0-10.0]
Meats, legumes and 1.4 (0.5) 9.8 (0.9) 1.3(0.8) 9.1 (2.1)
eggs [0.6-2.9] [5.5-10.0] [0.0-3.8] [0.0-10.0]
Oils 0.6 (0.3) 8.6 (1.8) 0.8(0.4) 9.8 (0.6)
[0.2-1.6] [4.2-10.0] [0.3-1.9] [6.9-10.0]
Saturated fat 10.4 (4.2) 6.0 (3.8) 10.0 (2.7) 6.8 (3.1)
[3.5-19.2] [0.0-10.0] [4.8-15.1] [0.0-10.0]
Sodium 1.1(0.3) 6.9(2.3) 1.2(0.6) 6.5(2.7)
[0.5-1.8] [1.9-10.0] [0.4-3.2] [0.0-10.0]
36.5 (9.4) 2.3(3.0) 36.6 (9.5) 2.3(3.5)
B el ElEeiel [21.3-58.0] [0.0-10.3] [19.5-62.4] [0.0-11.6]

Values expressed as mean (standard deviation), [minimum-maximum values]

Only two athletes reported other supplements; one of them consumed
whey protein and other BCAA and whey protein, not considered in any
of the components.

The SICEB classification was heterogeneous. Men were mostly in the
pre-contemplation and maintenance stages, while women were in the
decision and action stages (Figure 1).

35%
30%-
25%
20%-
15%-
10%-

5%+

0% -

Figure 1. Distribution of athletes according to the stage of intention to change eating behavior
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Assessment of the diet quality of athletes

Considering the possible 53 points of the nutrition knowledge ques-
tionnaire, men had, on average,55.7% (mean score = 29.5, SD = 7.1) and
women 57.4% (mean score = 30.4, SD = 5.7) of correct answers. Questions
with higher proportions of correct answers were about: pre-training snack
(98.6%), healthy eating (91.6%), balanced meal (90.3%), post-training snack
(84.7%), foods high in fats and food groups (both with 88.0%). The lowest
proportion of correct answers was about foods rich in vitamin C (27.2%).
The most common beliefs were related to the overvaluation of proteins,
consumption of pure water as the best strategy for long training sessions
and banana as the best strategy against cramp.

No association was found between the HEI-R score and the variables
analyzed (p> 0.05) (Table 3).

Table 3. Association between HEI-R and the variables analyzed. Santos, 2014

Variables r Confidence interval
Age 0.07 [-0.16;0.30]
Body Mass Index -0.01 [-0.24;0.23]

Fat percentage 0.00 [-0.23;0.24]
Hours of weekly training -0.02 [-0.25;0.22]
Stage of intention to change eating behavior 0.20 [-0.04;0.41]
Nutritional knowledge 0.08 [-0.15;0.31]
Energy intake -0.19 [-0.40;0.04]
DISCUSSION

The average BM value found for women was higher than that found for
adolescent athletes of different sports discipline (54.7kg)?, volleyball
(57.0kg)’ and indoor soccer players (60.0kg)°. The means found are within
ranges reported in literature for height (157.7 to 165.0cm)>** and BMI
(21.5 to 22.4 kg / m2)>*°. The proportion of those classified as overweight,
according to BMI, was higher than that found for adolescents of different
sports disciplines (28%)?. Men showed higher mean BM value compared to
adolescents of different sports disciplines (62.7kg)?, indoor soccer (74.2kg)’
and volleyball players (65.7kg)¢, as well as for height (166.4 to 175.0cm)>*>*
and BMI (21.3 to 24.1kg/m?)>*¢. The proportion of overweight, according
to BMI, was lower in athletes from Santos compared to those studied by
Zimberg et al.> (38%). The age range found in the studies could probably
explain the magnitude of values found.

In athletes, the association between body composition and BMI is es-
sential to identify whether BMI is high at the expense of muscle mass or fat.
The results of this study suggest that overweight, in some cases, is related
to high %BF. Excess BM, mainly due to high fat can impair performance.
Conte et al.?® found that overweight resulted in lower abdominal muscle
strength, lower limb strength and agility in adolescents.

Studies on food intake have shown varied energy intake**. The average
energy intake by athletes from Santos was higher than that found for volley-
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ball players (1447 Kcal)’ and close to the intake of handball (2102 kcal)* and
indoor soccer players (2294 kcal)’. Men showed energy intake between values
found for indoor soccer (2796 Kcal)® and volleyball players (3688 Kcal)®.

There are no other studies using the HEI-R to assess athletes. Bissochi
and Juzwiak® used the HEI* to evaluate adolescent volleyball players and
Malinauskas et al.’ used the HEI in college baseball athletes. These authors
observed that most athletes needed changes in their diets; although the
instruments adopted did not have their components adjusted to energy
value and used different components from those of the HEI-R.

Those studies’ findings®® on the consumption of fruits and vegetables
are in line with this study. Although the “fruits” component of the HEI
is based on servings/day, without adjustment to energy values, it was the
second worst score among baseball players® and most volleyball players® did
notingest recommended values. Another common feature of the studies
was that the “meats and eggs” component presented the best score. Most
of the athletes from Santos and those cited in previous studies*” consumed
amounts of meats and eggs equal to or greater than recommended values.
This result may be related to the overvaluation of protein intake identified
in the beliefs presented by athletes, corroborating this perception among
athletes®. In addition, the age group must be considered, as this may be
one of the factors which influence food choices".

As alimitation, not exclusive to the HEI-R, is that the excessive intake
of some groups i.e. meat, was not considered. Nevertheless, the excess of
this food group reflected in the low score of the saturated fat component.

Although the intake of added sugar should be restricted, in athletes,
using this type of carbohydrate during prolonged exercise (30-60g/h),is an
interesting strategy to help maintaining blood sugar levels and delaying
the depletion of muscle glycogen stores'. The seven athletes who consumed
sports drinks had reduced scores of this component, even being a recom-
mended strategy. This characteristic must be considered when selecting
this instrument to assess athletes’ diet.

The heterogeneous SICEB classification confirms the importance of
planning food and nutrition education activities (NEA) considering that
not everyone is ready for changes and of the same magnitude®. Individuals
at different stages benefit from different types of educational messages. For
example, for individuals at the maintenance stage, activities can be focused
on practice; while for those at the pre-contemplative stage, to stimulate
awareness may be more interesting since they do not recognize the problem™.

Although studies have indicated that food choices are influenced by
age, body composition, body image, educational level and motivation', the
lack of association between variables supports the principle of dynamic
interaction of biological, social, cultural and psychological components®.

The concern with excessive weight and body fat was identified as having
influence on the feeding behavior of soccer players” and adolescents of aes-
thetic sports®. In addition, lack of time, financial constraints, culinary skills
and the sporting environment stand out as components affecting food choices.
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No other study has used the same nutritional knowledge questionnaire,
making the comparison of results difficult. However, the average percentage
of correct answers obtained by the athletes from Santos was better than the
results found for volleyball players before intervention (44.9%) and close to
the results after intervention (57.3%)°, as well as for rugby players (55.6%)*.
Nevertheless, the lack of association between knowledge and the HEI-R rein-
forces that knowledge is only one of the influencing factors and NEA strategies
based only on knowledge transmission may not be effective. Furthermore, it
should be considered that eating reflects socio-cultural aspects and individual
experiences determinants of behavior. In addition to physiological needs,
eating habits acquired at different stages of life can have meanings and be
related to psychological, environmental, economic and cultural processes®.

Although many factors influence food choices, as described above, this
study has only assessed the effect of nutrition knowledge and SICEB on diet
quality, finding no association between them. Biological and environmental
factors also have fundamental importance; however, for identification and
analysis, they require longer follow-up of the target group, which was not
possible in this study. Further studies should seek to evaluate and discuss
these factors to better understand the complex process of food choices.

It is noteworthy that this study has limitations that may have influenced
the lack of associations between variables, such as the small sample size
and application of the 24-hour recall, which does not assess the variability
in daily intake and is dependent on the memory and report of subjects.
Longitudinal studies and/or the use of qualitative methods such as in-depth
interviews, which explore the history of life and food experiences, may
clarify other issues that quantitative methods cannot measure, enabling a
better understanding of food choices among athletes.

CONCLUSION

The results of the assessment allowed concluding that athletes have inad-
equate dietary intake. The lack of association between variables indicates the
need to investigate other factors that influence food behavior of athletes, in
order to know the determinants of their food choices. To understand these
factors allows the development of NEA actions designed according to specific
need of the groups, enabling improvements in the quality of diet, nutritional
knowledge, body composition, and consequently sports performance.
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