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SUMMARY

Nutrition plays a very important role in every physical fitness program. Despite
many advances in nutritional knowledge and dietary practices, sports nutrition-associa-
ted issues are still a challenge.

The aim of this study was to determine and compare nutritional knowledge and
behavior among the youth practicing sports situated in two different European coun-
tries. Young athletes (n=84), aged 18-40 years from two different schools of medicine,
situated in Turin (Italy) and Ni$ (Serbia), were included in the study. The participants
completed two-part questionnaire about nutritional knowledge and behavior. The co-
llected data was coded and used for evaluation.

The results revealed that the overall nutritional knowledge score of the Italian
students (49% of all examinees) practicing sports was 66.7% compared to the Serbian
students who also had good nutritional knowledge - 63%. The average number of meals
was four per day, with lunch as the most frequent meal and about 30% of all examinees
ate out “more than four times a week”. There was a statistically significant difference
between the groups concerning the sources from which the students obtained nutri-
tional information: 26% of the Italian students obtained nutrition-related information
from parents and 21% of them from their trainers. The main sources of obtaining nutri-
tion information among Serbian participants were internet (29%) and school (24%).

Besides a positive attitude towards nutrition, good nutritional knowledge was
observed in students practicing sports in Italy and Serbia.
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INTRODUCTION

Nutrition is an important component of any phy-
sical fitness program. The main dietary goal for phy-
sically active individuals is to obtain adequate nutrition
to optimize health and sport performance. According to
the American College of Sports Medicine, American
Dietetic Association, and Dietitians of Canada, physical
activity, athletic performance and recovery from exerci-
se are enhanced by optimal nutrition (1). Nutrition in-
teracts not only with growth and development of young
athletes, but also with recovery, performance, avoiding
injury and problems that may arise as a result of nutri-
tional deficiencies (2, 3). For young people practicing
sports, proper nutrition is also important to promote he-
althy dietary practices in the long term (4).

However, physically active individuals might en-
counter numerous barriers regarding healthy eating, in-
cluding deficits in nutrition knowledge, vegetarian or
restricted dietary intake, or participation in excessive
exercise (5). Also, a growing interest in supplementa-
tion of the diet has been observed in many countries
(6, 7). Young people practicing sports should be better
educated on dietary supplement intake in order to ma-
ke its use safe, controlled and rational.

There have been few studies assessing nutrition
knowledge, attitudes and behavior of students practi-
cing sports (8).

AIM

The purpose of this study was to evaluate and
compare nutritional knowledge and behavior among stu-
dents practicing sports in two different European coun-
tries.

MATERIALS AND METHODS

Students practicing sports, aged 18 years and
older, enrolled at the Faculty of Medicine in Turin, Italy,
and in the Faculty of Medicine in Ni§, Serbia, were
invited to participate in the study voluntarily. The survey
was conducted from February 2012 to April 2013 and
it involved 152 randomly selected students practicing
sport.

Participants completed a self-administered, ori-
ginally constructed questionnaire developed by resear-
chers according to similar studies (9, 10). A cover letter
was included and the aims of the study were clearly
stated on the introductory page, which also carried a
statement ensuring anonymity. The authors followed the
Declaration of Helsinki World Medical Association.

The questionnaire consisted of two parts. The first
part comprised questions about individual demographic
information (age, ethnicity, sex, and sport) and eating
habits ("Do you follow a specific diet?"). Students were
also asked: "Has anyone ever suggested changing the
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eating habits?" and “Who do you feel most comfortable
discussing your nutritional needs with?” The participants
were instructed to rank their top choices regarding nutri-
tion-related information. The second part of nutrition
knowledge questionnaire comprised a true/false test
with 30 items to assess their nutritional knowledge. The
questions were categorized into four domains of nutriti-
on: micronutrients, macronutrients, weight management
and performance. The overall score of 75% or more in-
dicated adequate nutritional knowledge.

Anthropometric measurements were performed
with subjects in light clothing and barefooted, under
standard procedure (11). Weight (kg) and height (m)
were taken and body mass index (kg/m?) was calcula-
ted.

Statistical analysis was performed with the use of
Microsoft Excel (Microsoft Office, 2003). Descriptive
statistics such as the means, standard deviation and fre-
quencies were calculated. The association between the
study variables was assessed by Chi-square (x2) analy-
sis, and Student’s t-test was performed for the compa-
rison of means between continuous variables. Significan-
ce was accepted at p<0.05.

RESULTS

A total of 84 questionnaires was completed by
participants who practiced various sports disciplines
within team sports (Table 1).

This corresponded to a response rate of 42.5%
(84 out of 152 subjects). The respondents’ mean age
was 21.9+3.9 years (range 18-30 years), and 49% we-
re ltalians. There were 60 males and 24 females among
the examinees.

The mean body mass index (BMI) of the athle-
tes was 23.6+2.9 kg/m?. Among the students, 16
(19%) were classified as overweight and there were no
underweight subjects (BMI<18 kg/m?).

The results showed that only 3.57% of the exa-
minees followed specific diet. The majority of the exa-
minees (70%) gave negative answer to the question
"Has anyone ever suggested changing of your eating
habits?" with similar distribution among Italian and Ser-
bian examinees.

Table 2 shows the sources from which the stu-
dents obtained nutrition-related information. Twenty-six
percent of the Italian students obtained nutrition infor-
mation from parents and twenty-one percent of them
from trainers. The main sources of nutrition informa-
tion among Serbian participants were internet (29%)
and school (24%).

Questions about the personal eating habits re-
vealed that more than half of Italian participants (54%)
ate out at least “1-2 meals per week”. At the same ti-
me, there were only 30% of the Serbian students who
ate out at least “1-2 meals per week”. About 30% of
all examinees ate out “more than four times a week”.
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Figure 1 presents the results related to frequ-
ency of meals consumed by participants per day. The
average number of meals was four per day. There were
98% ltalian students who had their dinner every day
and 85% of them who had their breakfast every day. At
the same time, 88% of the Serbian students had tho-
se meals every day. Regarding shacks, Italian students
practicing sports consumed snacks more frequently
than Serbian students.

The majority of participants (77% of both gro-
ups) did not use dietary supplements.

A large number of participants (ltalians-66%,
Serbians-81%) agreed about assigning importance to
the figure of the trainer as a relevant person for obtain-
ing nutrition-related information.

Finally, the levels of satisfaction with dietary prac-
tice were variable among students and higher in the
Italian group (80%) than in the Serbian (56%). Also, the
Italian males were more satisfied with their eating habits
(90%) than females (50%). The difference between the
levels of satisfaction with dietary practice, according to
gender (52% male, 64% female), was not significant
among the Serbian students.

The Italian students practicing sports had a be-
tter mean nutrition knowledge score (20 out of 30

questions or 66.7%) than the Serbian students (63%),
but the difference was not significant (p<0.05). There-
fore, the students had good knowledge of nutrition.
The majority of subjects had high level of knowledge
about macronutrients. The basic nutritional knowledge
concerning the dietary sources and roles of micronutri-
ents was high for all participants. This section had the
highest average scores and students were the most
confident while giving answers related to this field. There
was a significant difference in the knowledge concerning
supplements among the two groups of participants (Ta-
ble 3).

The lItalian students were better informed con-
cerning dietary fibers consumption and risk related to
alcoholic drinks than the Serbian students, but the Ser-
bian students had better knowledge about the reco-
mmended daily portion of vegetables (Table 4).

There was a statistically significant difference
between the groups concerning the influence of balan-
ced diet on athletic performance. Among the selected
Serbian athletes, only 14% of them answered correctly
about these issues, while 51% of Italian students gave
correct answers (Table 5).

Table 1. Distribution of participant according to sports disciplines

No. (%) of
Sport Males Females total respondents

Team sports® 51 20 71 (85%)
Water sports® 4 2 6 (7%)
Long distancfe running 1 ) 1(1%)

or cycling

Other® 4 2 6 (7%)

Total 60 24 84 (100%)

3pasketball, handball, football, volleyball; "swimming, water polo, rowing; °thai box, fithness, motoring

Table 2. Sources of nutrition-related information

No. (%) of users

No. (%) of users among Chi square

Source amsc::i:‘atlslan Serbian students test P value
Internet 19 29 3.82 >0.05
Parents 26 17 4.79 <0.05*
Books 15 21 1.29 >0.05
Newspapers 18 17 0.16 >0.05
School 9 24 10.09 <0.05*
Trainers 21 10 7.05 <0.05*
Friends 13 13 0.02 >0.05
Radio/TV 3 20 16.22 <0.05*

*statistically significant
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Table 3. Basic nutritional knowledge about micronutrients

ITA SRB

Chi
Statement Correct Correct square P value
answers answers test
Milk is a good source of calcium for all ages 39 (95%) 41 (95%) 0.37 >0.05
The iron def|C|ency_(anem|a)_le§ds to reduction of 34 (83%) 41 (95%) 296 >0.05
oxygen carrying capacity in the blood
Cheese is a good source of iron in the diet 33 (80%) 39 (91%) 0.80 >0.05
Those who follow dlgt W|tho.u’.[ meat are at high risk of 26 (63%) 29 (67%) 0.52 >0.05
iron deficiency
The iron contained in meat and iron content in food
of plant origin are absorbed at the same rate by the 30 (73%) 27 (63%) 2.09 >0.05
organism
Banana and avocado are good sources of potassium 39 (95%) 34 (79%) 7.30 <0.05*
Vitamin supplements gre reoo_mmend_e_d to all people 16 (39%) 7 (16%) 719 <0.05*
who practice physical activity
The vitamins are good sources of energy 19 (46%) 21 (49%) 0.05 >0.05
Carrot is a good source of vitamin A 18 (44%) 40 (93%) 20.81 <0.05*
Salt is an essential element of a healthy diet 34 (83%) 23 (53%) 6.96 <0.05*

*statistically significant

Table 4. Basic nutritional knowledge about dietary fibers and beverage

ITA SRB Chi o val
value
Statement Correct Correct square
answers answers test
The dietary fiber can help to reduce constipation,
reduce the level of cholesterol in the blood and 36 (88%) 36 (84%) 0.89 >0.05
prevent the occurrence of certain cancers

Bread and cereals are the only source of dietary fiber 37 (90%) 27 (63%) 7.92 <0.05*
Two servings of vegetables a day reach the o o *

recommendations of a healthy and balanced diet. 28 (68%) 39 (91%) 7.16 <0.05
Vegetables: fresh, frozen _a_nd canned ones have the 39 (95%) 37 (86%) 1.33 >0.05

same nutritional value
. o . . .
The reduction of 4% of boqu weight during exercise 29 (71%) 26 (60%) 0.50 >0.05
can affect athletic performance
Sports drinks are the bgst soluthn to replace fluids 26 (63%) 30 (70%) 0.39 >0.05
lost during exercise
The oonsump’uon_ pf gloohol may alter_the absorption 36 (88%) 39 (91%) 0.21 >0.05
and utilization of some nutrients
At equal weight, alcohol has more calories than 34 (83%) 21 (49%) 8.60 <0.05*

proteins
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Table 5. Importance of nutrition in weight management and performance

ITA SRB

Chi
P value
Statement Correct Correct square
answers answers test

An athlete who practices a discipline of endurance
(e.g., distance running) should follow a different diet 33 (80 %) 35 (81%) 0.11 >0.05
than an athlete practicing non-endurance discipline

(e.g. race 100m)

A balanced diet should be presented in terms of
percentage, as below: 15 (37%) 14 (33%) 0.33 >0.05

40% carbohydrates, 20% fats, 40% proteins
A person physically fit accustomed to following a

balanced diet can improve his/her athletic 21 (51%) 6 (14%) 14.98 <0.05*
performance by consuming more nutrients
Skipping meals is justified if you need to lose weight 40 (98%) 38 (88%) 1.84 >0.05
quickly ' '

If you are trying to lose weight, carbohydrates should
come exclusively from fruit and vegetables and not 17 (41%) 10 (23%) 2.95 >0.05
from bread and pasta

*statistically significant

Trabucco G. Nutritional knowledge and behavior among students practicing sports

|
Breakfast

Morning snack

HSRB
Afternoon snack

Dinner

After dinner snack

I
O
ITA
|
.|

100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

Figure 1. Meals consumed daily
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DISCUSSION

This study shows that the nutritional knowledge
among university athletes in Turin was good and similar
to their peers in Serbia. Possible reasons for good sco-
res could include curriculum competency for nutrition at
the faculties of medicine and students’ understanding of
the importance of following healthy eating among phy-
sically active people.

Students included in the study practiced a wide
range of sports, which eliminated any assumptions that
responses from students were sport-related (e.g., sports
that rely on high-intensity training, such as football or
aesthetic sports, such as gymnastics or dance).

Students used different sources for obtaining nu-
trition information. In Serbia, the country in transition, the
economic and financial crisis compromise the health ca-
re system, as well as the science of nutrition, and exa-
minees specify that their dominant source of informati-
on were internet and school. Trainers and registered die-
titians are the primary sources for obtaining nutrition-
related information in many developed countries. In the
present study, the nutrition information among Italian
students comes from their parents and trainers, which is
similar to the findings of other researches (5, 7).

The majority of participants ate out from 1-2
times a week, and some of them more than four times
a week. These numbers are surprising considering the
prevalence of fast food consumption in today’s world.

In both groups, participants used to skip more
than one meal, which is one of the reasons for low ener-
gy intake. Thus, students practicing sports should be ad-
vised against skipping meals and encouraged to
consume healthy snacks. An athlete cannot sustain op-
timal performance with a low energy intake. According
to Valliant et al., the most common reason for skipping
meals is the lack of time (12). Many athletes face barri-
ers that preclude them from maintaining a steady diet
schedule. These barriers include class schedules, work,
practice, studying, and having time for family and fri-
ends. Future studies should address these barriers and
propose solutions to accommodate students and their
busy schedules.

The questionnaires helped us realize that the le-
vel of the nutritional knowledge is not homogeneous in
our interviewees. The evolution of new knowledge about
sports nutrition usually starts with a basic concept that
must be further refined; to move from individual nutri-
ents to food, from ‘one size fits all’ to the individual needs
and practices of different athletes, and from single issu-
es to an integrated picture of sports nutrition. The tran-
sition from theory to practice usually requires an educa-
tional program.

Therefore, of absolute importance are sources of
information from which the students practicing sports
can learn about nutrition. Therefore, it is very important
that these sources are constantly being updated and
that athletes followed them up during their training.
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Nutrition professionals (e.g. dietitian) should be
cautious when giving nutritional advices to athletes.
Furthermore, adequate sports nutrition knowledge can
improve the standard of care (e.g. injury prevention, re-
habilitation) (8). Dietary education is useful in improving
dietary intake and nutrition knowledge among athletes.
Future education needs to focus on counseling athletes
about meeting the appropriate energy requirements
according to their activity level as well as consuming
adequate amount of nutrients (13).

Nutritional education programs should involve
both athletes and their trainers. They should be instruc-
ted by qualified nutrition educators (e.g., dietitians) and
participate in continuous education through workshops
and courses which help them improve trainers’ nutriti-
onal knowledge, attitudes and practices (6, 12). Having
in mind various criteria relevant for sports in which more
strength and high speeds are required (power sports, ae-
sthetic sports), it is not surprising that nutritional know-
ledge differs among sportsmen and trainers. This should
be kept in mind in education planning (14, 15).

There are some study limitations. This investiga-
tion is based on subjects’ self-reports and it is possible
that they might not have told the truth, especially if they
felt comfortable. However, we believe that the approach
to testing (groups, anonymity, etc) and our experience
from previous studies reduced this possibility. Also, the
sample size of the study was small and the response
rate was low, which can create bias. Finally, the survey
included only 30 questions about nutritional knowledge.

CONCLUSIONS

The present study demonstrated that students
practicing sports in Turin and in Nis have good nutrition-
related knowledge, but their nutritional behavior is lack-
ing. Furthermore, dietitians with an expertise in sport
nutrition are qualified professionals who should be the
students’ primary source for obtaining diet information.

*Part of this paper was presented at the 54th
Congress of biomedical students in Serbia with inter-
national participation, Kopaonik, Serbia, April 28-May 2,
2013.
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NUTRITIVNA ZNANJA | PONASANJA STUDENATA KOJI SE BAVE SPORTOM:
POREDENIJE DVE ZEMLIE

Gabriele Trabucco?, Maja Nikoli¢?, Bojana Vukovi¢-Mirkovi¢?

IFakultet za medicinu i hirurgiju Univerziteta u Torinu, Italija
2Univerzitet u Nisu, Medicinski fakultet, Srbija

Sazetak

Ishrana ima izuzetno vaznu ulogu u svakoj vrsti fizicke aktivnosti. Uprkos unapredenju nutritivnih

znanja i same dijetetske prakse, pitanja vezana za ishranu sportista i dalje su izazov.

Cilj ovog rada bio je da se oceni i uporedi nutritivno znanje i ponasanje medu mladima koji se bave

sportom iz dve razlicite evropske zemlje. U istrazivanje su bili ukljuceni mladi sportisti (n=84) starosti 18-
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40 godina, sa dva razlicita medicinska fakulteta iz Torina (Italija) i iz NiSa (Srbija). Ispitanici su popunili
upitnik sastavljen iz dva dela, sa pitanjima o nutritivnom znanju i ponasanju. Sakupljeni podaci su kodirani i
upotrebljeni za procenu.

Rezultati su pokazali da je ukupan skor nutritivnog znanja italijanskih studenata (49% ispitanika)
koji se bave sportom 66,7%, u odnosu na studente iz Srbije, koji su takode imali dobar skor znanja o is-
hrani - 63%. Prosecan broj obroka je cetiri dnevno, uz rucak kao najcesci obrok, a oko 30% ispitanika
obrokovalo je van kuce, “visSe od cetiri puta nedeljno”. Postojala je statisticki znacajna razlika izmedu gru-
pa u pogledu izvora iz kojih su studenti sticali znanja vezana za ishranu: 26% italijanskih studenata dobi-
jalo je informacije o ishrani od roditelja, a njih 21% od svojih trenera. Glavni izvori informacija vezani za
ishranu medu ispitanicima iz Srbije bili su internet (29%) i Skola (24%).

Pored pozitivnhog stava prema ishrani, uo¢eno je dobro znanje vezano za ishranu kod studenta koji se
bave sportom u Italiji i Srbiji.

Kljucne reéi: ishrana, znanje, studenti, sport
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