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ABSTRACT
Background. Nutritional behaviours are determined by numerous individual and environmental factors.
Objective. The aim of the study was to analyse the frequency of consuming selected food product groups (with potentially 
beneficial and potentially detrimental effects on health) among physical education students depending on gender and 
home country.
Materials and methods. The study was conducted among 219 Polish and 280 Spanish physical education students, using 
a standardised questionnaire for obtaining information on views and eating habits for people aged 16-65 (Kom-PAN). In 
the statistical analysis, the Mann-Whitney U test and t-test with independent estimation of variance were incorporated, 
the significance level at α = 0.05.
Results. Among Polish and Spanish students, significant differences in the frequency of consuming certain product groups 
depending on home country were noted, with Polish students significantly more frequently consuming recommended 
products (fruit, vegetables, whole-grains, milk, fromage frais, and poultry), but also those non-recommended (purified 
cereals, cheeses with high fat content, butter, fried foods, sweets and alcoholic beverages). Spanish students significantly 
more often consumed recommended meals including legume seeds and sea fish, but also non-recommended products 
(red meat, fast food, sweets and energy drinks). Moreover, significant differences in the frequency of consuming selected 
product groups depending on sex were observed, with an indication of the tendency for less rational food choices among 
male students than female students, especially regarding the consumption of: high-milled cereal products, processed 
and red meat, fatty cheeses, fried foods, lard, sweets and energy drinks. On the other hand, women consumed sweets 
significantly more often than men, and less often legume seeds and fish.
Conclusions. A limited prevalence of rational dietary choices among Polish and Spanish physical education students and 
their diversity depending on gender and home country have been demonstrated.
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STRESZCZENIE
Wprowadzenie. Zachowania żywieniowe są determinowane licznymi czynnikami osobniczymi i środowiskowymi.   
Cel. Celem badań była analiza częstości konsumpcji wybranych grup produktów (o potencjalnie korzystnym i poten-
cjalnie niekorzystnym wpływie na zdrowie) wśród studentów wychowania fizycznego w zależności od płci oraz kraju 
pochodzenia.  
Materiał i metody. Badania przeprowadzono wśród 219 polskich i 280 hiszpańskich studentów wychowania fizycznego, 
z zastosowaniem standaryzowanego kwestionariusza do poglądów i zwyczajów żywieniowych dla osób w wieku od 16 
do 65 lat (Kom-PAN). W analizie statystycznej zastosowano test U Manna-Whitneya i test t z niezależną estymacją wa-
riancji, na poziomie istotności α=0,05.
Wyniki. Wśród polskich i hiszpańskich studentów wykazano istotne zróżnicowanie częstości konsumpcji niektórych 
grup produktów w zależności od kraju, przy czym polscy studenci istotnie częściej spożywali produkty rekomendowane 
(owoce, warzywa, zbożowe pełnoziarniste, mleko, sery twarogowe, mięso drobiowe), ale także niezalecane (zbożowe 
oczyszczone, tłuste sery, masło, potrawy smażone, słodycze, napoje alkoholowe). Hiszpańscy studenci istotnie częściej 
spożywali zalecane potrawy z nasion strączkowych i ryb morskich, ale także niezalecane (mięso czerwone, fast food, 
napoje słodkie i energetyzujące). Wykazano ponadto istotne zróżnicowanie częstości konsumpcji niektórych grup pro-
duktów w zależności od płci, ze wskazaniem na tendencję do mniej racjonalnych wyborów żywieniowych studentów niż 
studentek, szczególnie w zakresie konsumpcji: produktów zbożowych z wysokiego przemiału, przetworów mięsnych, 
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INTRODUCTION

The correct nutritional model, taking age, gender, 
level of physical activity and health into account, is one 
of the important factors contributing to maintaining 
health potential and prevention of chronic diseases, 
including obesity, type 2 diabetes, cardiovascular 
diseases and some cancers. A rational diet should be 
diverse and balanced, including products with high 
nutritional value (fruit and vegetables, whole-grains, 
low-fat dairy products, fish and vegetable oils as well 
as nuts), with restrictions on animal fats, red and 
processed meat products, purified cereal products 
as well as confectionery and fast food products [20]. 
The rational nutrition model, as an important health 
determinant, in many countries, including Poland and 
Spain, has been included in the canon of basic aspects 
of a healthy lifestyle (Polish Pyramid of Physical 
Activity and Healthy Nutrition from 2016 and the 
Spanish Strategy for Nutrition, Physical Activity and 
Prevention of Obesity from 2008) [16].

A group with special nutritional needs includes 
people characterised by increased physical activity 
– i.e. athletes and physical education students who 
demonstrate a significantly higher level of physical 
activity than students of other university faculties 
[19, 21, 40]. Interest in this population group is also 
associated with the role of physical education students 
(future teachers) in the implementation of school health 
education [22]. In various studies, it has been confirmed 
that the intensification of teachers’ pro-health attitudes 
increases the effectiveness of promoting a healthy 
lifestyle, including the implementation of a rational 
diet [3]. Nutritional behaviours are determined by 
numerous individual and environmental factors, 
including cultural ones [33]. Within the context of 
increased physical activity among P.E. students and 
their preparation for the future role of health educators 
of children and adolescents, assuming the geographical 
and cultural diversity of eating behaviours, research 
has been undertaken regarding selected determinants 
of the nutritional choices among physical education 
students with a profile focused on physical culture and 
health.

The aim of the study was to analyse the frequency 
of consuming selected product groups (with potentially 
beneficial and detrimental effects on health) among 
physical education students depending on gender and 
home country.

MATERIALS AND METHODS

Research was conducted between the years 2017-
2019 among 499 2nd- and 3rd-year physical education 
students (B. A. studies), aged 18 to 35 (21.65±2.42). 
The study included 219 Polish students (University of 
Physical Education in Kraków, n=135; and University 
of Physical Education in Wrocław, n=84) and 280 
Spanish students (University of Murcia, Faculty of 
Sports Sciences, n=127; and University in Granada, 
Faculty of Sports Sciences, n=153). 

In the study, a standardised questionnaire was used 
to evaluate views and habits related to nutrition. This 
survey is dedicated to subjects aged 16 to 65 (Kom-
PAN), and was developed by the Human Nutrition 
Science Committee of the Polish Academy of Sciences, 
in the part concerning the frequency of consuming 
selected groups of food products. The frequency 
of consuming products was assessed on an ordinal 
scale: never (1), 1-3 times a month (2), once a week 
(3), several times a week (4), once a day (5), several 
times a day (6) [13]. The general index of rational 
and incorrect nutrition choices was calculated as the 
total value of the average frequency of consuming 
individual products from a particular category. The 
group of products with potentially beneficial effects on 
health (n=10) includes: wholemeal bread; buckwheat, 
oatmeal, whole-grain pasta and other coarse grains; 
milk; beverages from fermented dairy products; 
fromage frais; dishes from the so-called white meat; 
fish; legume seed dishes; fruits and vegetables. The 
group of products with potentially adverse effects on 
health (n=14) are: white bread; white rice, plain pasta 
or fine-grained groats; fast food; fried foods; butter; 
lard; cheese; cold-cuts, sausages or hotdogs; red meat 
dishes; sweets; canned meat; sweetened carbonated 
or non-carbonated beverages; energy drinks and 
alcoholic beverages [13].

The IBM SPSS 21 program and Newsom’s macro 
J.T. were used for statistical calculations. Basic 
statistics of the studied variables were calculated 
(mean, standard deviation, median, upper and 
lower quartiles). Differentiation in the frequency of 
product consumption (with potentially beneficial and 
potentially adverse effects on health) depending on 
gender and country of origin of students was assessed 
using the Mann-Whitney U test while the t-test with 
independent estimation of variance was applied to 

mięsa czerwonego, tłustych serów, potraw smażonych, smalcu oraz napojów słodkich i energetyzujących. Kobiety nato-
miast istotnie częściej niż mężczyźni spożywały słodycze, a rzadziej nasiona strączkowe i ryby. 
Wnioski. Wykazano ograniczone rozpowszechnienie racjonalnych wyborów żywieniowych wśród polskich i hiszpań-
skich studentów wychowania fizycznego oraz ich zróżnicowanie w zależności od płci i kraju pochodzenia.  

Słowa kluczowe: częstość spożycia żywności, uwarunkowania wyborów żywieniowych, studenci wychowania fizycznego 
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compare the general index of rational and incorrect 
dietary choices. The adopted level of significance was 
α = 0.05. 

RESULTS

Among the products with potentially beneficial 
effects on health, the examined group of physical 
education students most often, usually several times 
a week (Me=4), consumed: fruit and vegetables, milk, 
fermented dairy products and poultry, while among 
products with potentially detrimental influence on 
health, the following were noted: white bread, other 
high-milled cereal products, cold-cuts, sausages and 
hotdogs (Table 1).

Statistical analysis of the results depending on 
home country showed that among products with 
a potentially beneficial effect on health, Polish 
students, significantly more often, consumed: fruit 
and vegetables, wholemeal bread (p<0.001), other 
low-milled cereal products (p = 0.001), milk (p<0.05), 
fromage frais (p<0.001) and poultry meat (p<0.001), 

while the frequency of consuming legume seeds 
and fish was significantly higher among the Spanish 
students (p<0.001) (Table 2).

Among products with potentially adverse effects on 
health, Polish physical education students consumed 
the following significantly more often: white bread 
(p<0.01), other high-milled cereal products (p<0.05), 
hard, blue and processed soft cheeses (p<0.001), 
fried foods (p<0.001), butter (p<0.001), sweets 
and confectionery (p<0.001) as well as alcoholic 
beverages (p=0.001), while Spanish students included 
the following products in the diets more frequently: 
red meat, fast food (p<0.001), sweetened carbonated 
beverages and energy drinks (p<0.05) (Table 3).

Statistical analysis of the results depending on 
sex showed that among the products with potentially 
beneficial effects on health, the surveyed men, 
significantly more often than women, consumed: 
legume seeds and fish (p <0.05), and among the products 
with potentially adverse effects on health: white bread 
(p<0.05), other high-milled cereal products (p<0.01), 
cold-cuts, sausages and hotdogs (p<0.01), red meat 

Table 1. Frequency of consuming potentially beneficial and detrimental products among Polish and Spanish physical 
education students (n=499) (descriptive statistics)

Categories of food products M
Poland and Spain

M Me Q25 Q75 SD
Potentially beneficial 
influence on health

Fruit 4.02 4.00 3.00 5.00 1.49
Vegetables 4.02 4.00 3.00 5.00 1.44
Wholemeal bread 3.20 3.00 2.00 4.00 1.41
Coarse-grained barley, oatmeal, whole-grain pasta 3.25 3.00 2.00 4.00 1.19
Legume seeds 3.06 3.00 2.00 4.00 1.16
Milk 3.55 4.00 2.00 5.00 1.66
Fermented dairy products 3.39 4.00 2.00 4.00 1.34
Fromage frais 2.89 3.00 2.00 4.00 1.15
Poultry 3.68 4.00 3.00 4.00 1.09
Fish 3.00 3.00 2.00 4.00 1.02

Potentially detrimental 
influence on health  

White bread 3.32 4.00 2.00 4.00 1.54
White rice, finely-ground barley 3.60 4.00 3.00 4.00 1.08
Hard, blue, soft cheeses, processed cheese spreads 3.00 3.00 2.00 4.00 1.16
Cold-cuts, sausages, hotdogs 3.54 4.00 3.00 4.00 1.21
Red meat 3.12 3.00 2.00 4.00 1.13
Canned meat 2.26 2.00 2.00 3.00 1.04
Fried meals (farinaceous and meat) 3.27 3.00 2.00 4.00 1.11
Butter 2.90 2.00 2.00 4.00 1.38
Lard 1.94 2.00 1.00 2.00 1.05
Fast food 2.49 2.00 2.00 3.00 0.93
Sweets, confectionary 3.09 3.00 2.00 4.00 1.22
Sweetened carbonated and non-carbonated beverages 2.57 2.00 2.00 3.00 1.15
Energy drinks 2.33 2.00 2.00 3.00 1.14
Alcoholic beverages 2.61 2.00 2.00 3.00 1.03

M- arithmetic mean; Me- median; Q25- lower quartile; Q75- upper quartile; SD- standard deviation  

M. Gacek, G. Kosiba, A. Wojtowicz
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(p<0.001), canned meat (p<0.01), hard, blue and 
processed soft cheeses (p<0.001), fried foods (p<0.05), 
lard (p<0.01), and sweetened carbonated beverages as 
well as energy drinks (p<0.001), while women more 
often reached for sweets and confectionery (p=0.001) 
(Tables 4 and 5).

Statistical analysis showed that Polish students 
were characterised by a significantly higher level of 
rational food choices (p<0.001), but at the same time, 
they consumed products with potentially adverse 
effects on health more often than students from Spain 
(p<0.05) (Table 6).

DISCUSSION

The discussed research showed a limited prevalence 
of rational food choices among Polish and Spanish 
physical education students and their differentiation 
depending on gender and home country.

The indicated nutritional mistakes of all the 
surveyed students were particularly associated with 
the low frequency of consuming selected the products 
recommended for one’s daily diet (fruit and vegetables, 
whole-grain cereals, fermented dairy products), as 
well as the relatively frequent consumption of meat 

Table 2. Frequency of consuming products with potentially beneficial influence on health among Polish (n=219) and 
Spanish (n=280) physical education students depending on home country (descriptive statistics and Mann-Whitney U test)

Food products 
Spain Poland

p
M Me Q25 Q75 SD M Me Q25 Q75 SD

Fruit 3.71 4.00 2.00 5.00 1.69 4.41 4.00 4.00 5.00 1.05 <0.001
Vegetables 3.58 4.00 2.00 5.00 1.53 4.58 4.00 4.00 5.00 1.08 <0.001
Wholemeal bread 2.95 2.00 2.00 4.00 1.43 3.52 4.00 2.00 4.00 1.33 <0.001
Coarse-grained barley, oatmeal, 
whole-grain pasta 3.10 3.00 2.00 4.00 1.24 3.44 4.00 3.00 4.00 1.10 0.001

Legume seeds 3.33 3.00 3.00 4.00 1.20 2.70 3.00 2.00 3.00 1.00 <0.001
Milk 3.34 4.00 1.00 5.00 1.89 3.81 4.00 3.00 5.00 1.25 0.021
Fermented dairy products 3.34 4.00 2.00 4.00 1.47 3.45 4.00 3.00 4.00 1.15 0.438
Fromage frais 2.68 2.00 2.00 3.50 1.11 3.16 3.00 2.00 4.00 1.15 <0.001
Poultry 3.50 4.00 3.00 4.00 1.23 3.91 4.00 4.00 4.00 0.82 <0.001
Fish 3.17 3.00 2.50 4.00 1.08 2.79 3.00 2.00 3.00 0.88 <0.001

M - arithmetic mean; Me - median; Q25 - lower quartile; Q75 - upper quartile; SD - standard deviation; p - significance   

Table 3. Frequency of consuming products with potentially detrimental influence on health among Polish (n=219) and 
Spanish (n=280) physical education students depending on home country (descriptive statistics and Mann-Whitney U test)

Food products 
Spain Poland

p
M Me Q25 Q75 SD M Me Q25 Q75 SD

White bread 3.14 3.00 2.00 4.00 1.61 3.54 4.00 2.00 4.00 1.41 0.004
White rice, finely-ground barley 3.51 4.00 3.00 4.00 1.11 3.72 4.00 3.00 4.00 1.04 0.026
Hard and blue, soft cheeses 2.74 2.00 2.00 4.00 1.14 3.33 4.00 2.00 4.00 1.11 <0.001
Cold-cuts, sausages, hotdogs 3.45 4.00 3.00 4.00 1.27 3.65 4.00 3.00 4.00 1.12 0.130
Red meat 3.28 3.00 2.00 4.00 1.17 2.90 3.00 2.00 4.00 1.05 <0.001
Canned meat 2.60 2.0 2.0 3.0 1.01 1.83 2.0 1.0 2.0 0.91 <0.001
Fried meals (farinaceous and 
meat) 2.95 3.00 2.00 4.00 1.02 3.68 4.00 3.00 4.00 1.10 <0.001

Butter 2.54 2.00 2.00 3.00 1.05 3.36 4.00 2.00 5.00 1.60 <0.001
Lard 2.25 2.00 2.00 2.00 1.03 1.53 1.00 1.00 2.00 0.93 <0.001
Fast food 2.64 2.00 2.00 3.00 0.98 2.31 2.00 2.00 3.00 0.82 <0.001
Sweets, confectionary 2.75 3.00 2.00 4.00 1.11 3.53 4.00 3.00 4.00 1.20 <0.001
Sweetened carbonated and non-
carbonated beverages 2.65 2.00 2.00 3.00 1.07 2.47 2.00 1.00 3.00 1.25 0.036

Energy drinks 2.41 2.00 2.00 3.00 1.08 2.22 2.00 1.00 3.00 1.20 0.012
Alcoholic beverages 2.50 2.00 2.00 3.00 1.02 2.75 3.00 2.00 3.00 1.03 0.001

M - arithmetic mean; Me - median; Q25 - lower quartile; Q75 - upper quartile; SD - standard deviation; p - significance  

Frequency of consuming selected product groups among Polish and Spanish physical education students
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Table 4. Frequency of consuming products with potentially beneficial influence on health among female (n=189) and male 
(n=309) physical education students from Poland and Spain (descriptive statistics and Mann-Whitney U test)

Food products
Men Women

p
M Me Q25 Q75 SD M Me Q25 Q75 SD

Fruit 3.99 4.00 3.00 5.00 1.47 4.07 4.00 3.00 5.00 1.51 0.398
Vegetables 3.99 4.00 3.00 5.00 1.37 4.07 4.00 4.00 5.00 1.53 0.243
Wholemeal bread 3.11 3.00 2.00 4.00 1.37 3.35 4.00 2.00 4.00 1.47 0.090
Coarse-grained barley, oatmeal, 
whole-grain pasta 3.22 3.00 2.00 4.00 1.20 3.31 3.00 2.00 4.00 1.17 0.432

Legume seeds 3.14 3.00 2.00 4.00 1.15 2.93 3.00 2.00 4.00 1.16 0.048
Milk 3.55 4.00 2.00 5.00 1.65 3.54 4.00 2.00 5.00 1.67 0.973
Fermented dairy products 3.34 4.00 2.00 4.00 1.33 3.47 4.00 3.00 4.00 1.35 0.260
Fromage frais 2.86 3.00 2.00 4.00 1.14 2.94 3.00 2.00 4.00 1.16 0.441
Poultry 3.73 4.00 3.00 4.00 1.12 3.59 4.00 3.00 4.00 1.04 0.139
Fish 3.08 3.00 2.00 4.00 1.01 2.88 3.00 2.00 4.00 1.02 0.020

M- arithmetic mean; Me- median; Q25- lower quartile; Q75- upper quartile; SD- standard deviation; p - significance   

Table 5. Frequency of consuming products with potentially detrimental influence on health among female (n=189) and 
male (n=309) physical education students from Poland and Spain (descriptive statistics and Mann-Whitney U test)

Food products
Men Women

p
M Me Q25 Q75 SD M Me Q25 Q75 SD

White bread 3.42 4.00 2.00 5.00 1.56 3.15 3.00 2.00 4.00 1.50 0.037
White rice, finely-ground barley 3.72 4.00 3.00 4.00 1.07 3.41 4.00 3.00 4.00 1.09 0.003
Hard and blue, soft cheeses 3.00 3.00 2.00 4.00 1.17 2.99 3.00 2.00 4.00 1.14 0.967
Cold-cuts, sausages, hotdogs 3.66 4.00 3.00 4.00 1.22 3.34 4.00 3.00 4.00 1.16 0.002
Red meat 3.35 3.00 3.00 4.00 1.09 2.73 3.00 2.00 4.00 1.10 <0.001
Canned meat 2.34 2.0 2.0 3.0 1.03 2.14 2.0 1.0 3.0 1.04 0.017
Fried meals (farinaceous and 
meat) 3.36 4.00 2.00 4.00 1.11 3.13 3.00 2.00 4.00 1.11 0.041

Butter 2.85 2.00 2.00 4.00 1.29 2.98 3.00 2.00 4.00 1.51 0.548
Lard 2.00 2.00 1.00 2.00 1.02 1.81 2.00 1.00 2.00 1.05 0.005
Fast food 2.54 2.00 2.00 3.00 0.92 2.41 2.00 2.00 3.00 0.89 0.069
Sweets, confectionary 2.95 3.00 2.00 4.00 1.16 3.33 3.00 2.00 4.00 1.27 0.001
Sweetened carbonated and non-
carbonated beverages 2.77 3.00 2.00 4.00 1.16 2.24 2.00 1.00 3.00 1.06 <0.001

Energy drinks 2.46 2.00 2.00 3.00 1.11 2.11 2.00 1.00 2.00 1.15 <0.001
Alcoholic beverages 2.64 2.00 2.00 3.00 1.08 2.55 2.00 2.00 3.00 0.94 0.652

M - arithmetic mean; Me - median; Q25- lower quartile; Q75 - upper quartile; SD - standard deviation; p - significance   

Table 6. Comparison of the level of rational and incorrect nutritional choices among physical education students from 
Poland (n=219) and Spain (n=280) (t-test)

Nutritional
choices 

M 
Poland

M 
Spain t df p SD

 Poland
SD

Spain

Quotient 
F of 

variance 

p of 
variance

Rational 35.76 32.71 4.956* 489.7* <0.001* 5.60 8.12 2.10 <0.001
Incorrect 40.84 39.41 2.19 497 0.029 7.47 7.11 1.10 0.441

* - t-test with independent group estimation; df - degree of freedom; M - arithmetic mean; SD - standard deviation;  p - 
significance

M. Gacek, G. Kosiba, A. Wojtowicz
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products not recommended for a healthy diet (cold-cuts, 
sausages and hotdogs). Insufficient consumption of fruit 
and vegetables may reduce the nutritional content and 
health values of diet, through a lower supply of dietary 
fibres (including lipid-soluble fractions) and mineral 
salts (including potassium and magnesium), and 
reducing the diet’s antioxidant potential (an important 
factor in preventing, among others, cardiovascular 
and cancer diseases). Low consumption of whole-
grain cereal products may reduce the supply of fibres 
(especially insoluble fractions) and B vitamins, 
catalysing, among others, metabolic processes 
[20]. In various studies, it has been confirmed that 
a diet rich in fresh fruit and vegetables, whole-grain 
cereals, legumes as well as sprouts and seeds, is an 
effective way to cover the body’s antioxidant needs, 
including those for people with increased physical 
activity [11]. Low consumption of fermented dairy 
products may reduce the dietary intake of calcium 
(an early prevention factor for osteoporosis) and 
probiotic bacteria that enrich the intestinal microflora 
(and eubiosis state), with numerous pro-health values 
[4]. Relatively frequent (according to the median, 
several times a week) consumption of processed meat 
products (cold-cuts, sausages and hotdogs) may, in 
turn, increase the supply of saturated fatty acids and 
cholesterol, which in excess, have hyperlipidemic and 
hypertensive properties. The share of excess processed 
meat products in the etiology of cancer should also be 
emphasised [20].

In other research, nutritional mistakes among 
academic youth, including physical education students, 
both in Poland [28,  32, 36] and in other countries, e.g. 
in Spain and Romania [6] and Chile [39], have also 
been confirmed. Errors in nutrition have also been 
described among students of other university faculties, 
including those Polish [14, 18, 24, 26, 38], Spanish [5, 
17, 29, 42], Chinese [15], Brazilian [2] and American 
[41] , Filipino [1], furthermore, from Zamora [31] and 
Bahrain [27]. Low vegetable consumption among 
students was also confirmed in a systematic review of 
works from 2009-2018 [34]. For example, the results 
of the author’s research correspond to the tendencies 
described among 1st- and 2nd-year physical education 
students from Biała Podlaska, which showed a low 
level of both positive and unfavourable food choices, 
meaning that students did not choose products with 
a potentially beneficial effect for their health often 
enough, but at the same time, they restricted the 
consumption of unhealthy products, however, more 
beneficial choices were found among graduating 
students than those beginning their studies (more 
frequent consumption of fruit and vegetables vs. white 
bread, butter, cold-cuts and sweets) [32]. In another 
study conducted among students from the Warsaw 
University of Physical Education, the most common 

eating errors, in addition to too few meals and 
irregular consumption, were insufficient consumption 
of vegetables, fruit, wholemeal bread, milk and 
dairy products, and too frequent consumption of 
sweets, carbonated and alcoholic beverages as well as 
instant products and fast food [28], which also partly 
corresponds to the results of the author’s research. 
Similarly, Chilean physical education students 
reported low consumption of vegetables and dairy 
products (men) and excessive consumption of sweet 
snacks (women) [39].

The discussed research conducted among Polish 
and Spanish physical education students also showed 
statistically significant differences in the frequency 
of consuming some product groups depending on the 
subjects’ home country. Among Polish students, there 
was a tendency towards more frequent consumption 
of some products recommended in a healthy diet (fruit 
and vegetables, whole-grain cereal products, milk 
and fromage frais as well as poultry), but also more 
frequent consumption of some non-recommended 
products (purified cereal products, fatty, hard, blue 
and processes cheeses, butter, fried foods, sweets and 
confectionery as well as alcoholic beverages). At the 
same time, Spanish students significantly more often 
consumed the recommended legume seeds and sea 
fish, but also non-recommended products (red meat, 
fast food products as well as sweetened carbonated 
and non-carbonated beverages and energy drinks). 
Thus, nutrition errors were confirmed both among 
Polish and Spanish physical education students. It 
is impossible to clearly determine the direction and 
degree regarding the regularity of students’ food 
choices depending on their country of origin, as Polish 
students were characterised by a significantly higher 
level of rational food choices, but at the same time, they 
consumed products with potentially adverse effects 
to health more often than students from Spain. Less 
rational nutritional behaviours of the Polish students 
may have reduced the supply of fibre while increasing 
the supply of saturated fatty acids. Spanish students 
could have also increased the risk of oversupply of 
saturated fatty acids, trans isomers and simple sugars 
that lower their health potential.

In another study, the aim of which was to 
compare Polish and Spanish (Gdańsk vs. Murcia) 
health behaviours of physical education students, the 
diversity of eating behaviours depending on home 
country was also confirmed. Students from the 
University of Murcia consumed seafood and dairy 
products more often, while sweetened carbonated and 
alcoholic beverages less often. In turn, students from 
Gdańsk consumed more vegetables. Regardless of the 
geographical factor, however, the authors of the study 
suggested the need to rationalise the diets (and other 
aspects of lifestyle) of students in a way that promotes 
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early prevention of chronic diseases, including obesity 
and diabetes. At the same time, they suggested that 
the found differences may result from differences in 
culture, traditions and climatic factors (Northern vs. 
Southern Europe), but also from the implementation of 
an effective health policy since 2000 [25]. 

The results of research among Spanish medical 
students, which showed an excessive supply of 
saturated fatty acids (SFA) and a low supply of 
monounsaturated fatty acids (MUFA), also correspond 
to the relatively more frequent consumption of red 
meat, fast food products and vitamin D as well as E 
intake, suggesting deviations from the Mediterranean 
nutrition model [5]. Similarly, assessment of the diet of 
students from the University of Granada showed that 
eating habits, which deteriorate as the academic year 
progresses, are characterised by high consumption of 
protein products and fats, rich in saturated acids, with 
low consumption of products rich in dietary fibres [29]. 
There is also a corresponding tendency towards more 
frequent consumption of fruit and vegetables by Polish 
physical education students, which confirmed that the 
intake of flavonoid was more than twice as high among 
Polish than Spanish students (801 vs. 297 mg/day). The 
most common sources of flavonoids were: vegetables, 
fruits (oranges), drinks (tea, orange juice) and spices 
(dried parsley, oregano). The demonstrated supply of 
flavonoids, in comparison to other population studies, 
was assessed as sufficient in both groups of students 
[23]. 

In other comparative studies on the geographical 
context concerning the implementation of the 
Mediterranean diet assumptions among physical 
education students from universities in Spain and 
Romania, it was shown that Spanish students followed 
the principles of the Mediterranean diet more than 
their Romanian peers [6]. Research in Catalonia also 
confirmed that students’ eating habits deviate from the 
recommendations of the Mediterranean diet, because 
a high percentage of students followed a nutritional 
pattern characterised by low consumption of fruit 
(73.9%), vegetables (39.8%), wholemeal cereal products 
(92.6%) and excessive consumption of red meat (84%). 
These types of nutritional trends have been increasing 
in recent years in Spain and other industrialised 
countries [35]. A very small scale of implementing the 
recommendations of the Mediterranean diet in terms 
of limiting the consumption of fresh and processed 
meat (only 3.8%) was also described in another group 
of students from eleven Spanish universities (n=9,862) 
[30]. Nutritional blunders, particularly related to 
insufficient consumption of dairy products as well 
as fruit and vegetables, were also confirmed in other 
studies undertaken among students of other university 
centres in Poland and abroad [38]. Also, other research 
on the determinants of the nutritional behaviour of 

students from four European countries (Germany, 
Denmark, Poland and Bulgaria) has shown that food 
consumption patterns vary from country to country. 
Bulgarian students were distinguished by frequent 
consumption of sweets, cakes and fast food products, 
and Polish students by low consumption of vegetables 
and fruit [9].

The discussed research among Polish and Spanish 
physical education students also indicated statistically 
significant differences in the frequency of consuming 
some product groups depending on gender, with an 
indication of the tendency for less rational food choices 
of male students than female students, especially 
with regard to the consumption of high-milled cereal 
products, cold-cuts, sausages and hotdogs, red and 
canned meat, hard, blue and processed cheeses, fried 
foods, lard, sweetened carbonated beverages and 
energy drinks. Different trends concerned the more 
frequent consumption of sweets and confectionery 
products, and the less frequent consumption of 
legume seeds and fish by women. Less rational 
dietary behaviours among males, physical education 
students, increased the risk of a lower supply of 
fibres and a higher supply of saturated fatty acids. 
Less rational nutritional behaviours among women, 
students of physical education, may have increased the 
supply of simple sugars, while reducing the supply of 
polyunsaturated acids (PUFA) omega-3. 

The demonstrated tendency towards more rational 
dietary choices among women than men is confirmed 
by the results of research among students of seven 
universities in Chile [8]. Also, research conducted 
among students of the Medical University of Wrocław 
demonstrated numerous nutritional mistakes according 
to gender, with a higher percentage of men eating less 
than the recommended 3 meals a day, less frequently 
consuming 5 portions of fruit and vegetables daily or 
choosing low-fat dairy products not as often as they 
should, while including products with high GI and meat 
dishes more frequently than women. In addition, they 
used large amounts of salt or sugar to sweeten drinks 
more often [18]. In another study, variation in eating 
behaviours has also been shown depending on gender, 
including the greater incidence of fruit and vegetable 
consumption among women [10]. More rational dietary 
choices among women than men were also described 
in other population groups, including athletes (more 
frequent consumption of raw vegetables and dairy 
products with reduced fat content) [12]. Also, other 
research on the conditioning nutritional behaviours 
of students from four European countries (Germany, 
Denmark, Poland and Bulgaria) showed diversity of 
eating habits according to sex, while in all countries 
except for Bulgaria, men declared significantly more 
frequent consumption of snacks than women [9].
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In the research, it is generally confirmed that 
students constitute a population group exposed to 
making nutritional mistakes, and their diet largely 
depends on living conditions/factors, in particular, 
income, knowledge about nutrition, education, 
housing conditions and professional work [37]. In 
the author’s research, the predictive significance of 
the geographical context (country of origin) was also 
highlighted and the gender-specific diversity was 
confirmed. The nutritional profile of students indicates 
the need for nutritional education and the promotion 
of a healthy nutritional model in order to prevent 
the development of chronic diseases at later stages 
of ontogenesis, including obesity, cardiovascular as 
well as other diseases, which are also emphasized by 
other authors [7]. Nutritional education of physical 
education students is also important within the 
context of their future professional work, because as 
physical education teachers, they will be included in 
the implementation of school health education, the 
effectiveness of which may depend, among others, 
on the intensification of their individual pro-health 
attitudes, also towards rational nutrition [3].

CONCLUSIONS

Nutritional mistakes have been demonstrated 
among Polish and Spanish physical education 
students, particularly due to insufficient consumption 
of products with potentially beneficial effects on health 
(fruit, vegetables, whole-grain cereals, fermented milk 
products), as well as relatively frequent consumption 
of non-recommended meat products.

Among the Polish and Spanish students, there 
was significant differentiation in the frequency of 
consuming selected product groups according to 
country of origin, with Polish students consuming 
the recommended products more often (fruit and 
vegetables, whole-grains, milk, fromage frais and 
poultry), but at the same time, non-recommended 
products as well (purified cereals, fatty cheeses, butter, 
fried products, sweets and confectionery products as 
well as alcoholic beverages).

Among the Polish and Spanish physical education 
students, significant differentiation in the frequency 
of consuming selected product groups depending on 
gender was noted, with an indication of less rational 
dietary choices among men than women, associated 
with more frequent consumption of: purified cereal 
products, red meat, processed meat, fatty cheeses, 
fried foods, lard, and sweetened as well as energy 
drinks.
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