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ABSTRACT
Background. In extensive world literature, there is no relationship has been noted between dietary patterns defined 
a posteriori ("data driven") and metabolic risk indicators, especially among medical and health science students. 
Objective. The aim of the study was recognition of dietary patterns defined a posteriori ("data driven") among students 
in discipline of Health Sciences in regarding to their levels of physical activity, as well as selected nutritional status 
indicators.
Material and methods. The studied population group consisted of 609 respondents aged 19 - 30. Data was collected on: 
the frequency of consumption of 16 groups of food products, levels of physical activity, body weight and hight. Based on 
the data, the somatic indicators were calculated: BMI (Body Mass Index), WC (Waist Circumference) and WHtR (Waist 
to Hight Ratio). Four dietary patterns were identified using factor analysis, i.e. including two health-promoting factors, 
“vegetables and fruits” and “milk, fermented milk drinks and cottage cheese”, and two non-health-promoting factors, 
“carbonated drinks, energy drinks, alcohol and canned food” and “fast food and confectionery products”. The relationship 
between levels of physical activity, somatic indicators and dietary patterns was tested using the Chi-square test.
Results. Respondents with a high level of physical activity were statistically significantly more often characterized by 
high intensity of all health-promoting dietary patterns and low intensity of one unhealth-promoting dietary patterns such 
as “fast food and confectionery products”. There was no statistically significant differentiation between underweight and 
normal body weight according to the BMI criteria or differentiation according to the severity of separate dietary patterns, 
but such a difference was found between overweight according to the BMI criteria and obesity according to the BMI 
and WC criteria. There was often a statistically significant relationship between overweight and obesity according to the 
BMI and visceral obesity with a high risk of metabolic complications according to the WC index, and a high intensity of 
unhealthy dietary patterns was more often observed than a high intensity of health-promoting dietary patterns.
Conclusion. Effective programs and methods of nutritional education and motivation to change health behaviours should 
be implemented among students of Health Sciences, especially those who are overweight or obese, or have lower activity 
level values.
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STRESZCZENIE
Wprowadzenie. W literaturze światowej nie dostrzega się badań oceniających związek wzorów żywieniowych zdefi-
niowanych a ʼposteriori („data-driven”) ze wskaźnikami ryzyka chorób metabolicznych szczególnie wśród studentów 
medycyny i nauk o zdrowiu. 
Cel badań. Celem badania było rozpoznanie wzorów żywieniowych zdefiniowanych a posteriori ("data driven") wśród 
studentów Nauk o Zdrowiu w odniesieniu do ich poziomów aktywności fizycznej i wybranych wskaźników stanu odży-
wienia. 
Materiał i metody. Badaną grupę populacyjną stanowiło 609 respondentów w wieku 19-30 lat. Zebrane dane dotyczy-
ły: spożycia 16 grup produktów żywnościowych, poziomów aktywności fizycznej, masy ciała i wzrostu. Na podstawie 
zebranych danych obliczono wskaźniki somatyczne: BMI  (Body Mass Index), WC (Waist Circumference) and WHtR 
(Waist to Hight Ratio). Za pomocą analizy czynnikowej zidentyfikowano 4 wzory żywieniowe, obejmujące dwa czynniki 
sprzyjające zdrowiu, tj.: “owoce i warzywa” oraz “mleko, mleczne napoje fermentowane i twarogi” i dwa czynniki nie 
sprzyjające zdrowiu, tj.: “napoje gazowane, energetyczne, alkohole i konserwy” oraz “fast food i wyroby cukiernicze”. 
Związek między poziomem aktywności fizycznej, wskaźnikami somatycznymi i wzorami żywieniowymi badano z uży-
ciem testu Chi-kwadrat. 
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Wyniki. Respondenci o wysokim poziomie aktywności fizycznej statystycznie istotnie częściej charakteryzowali się 
wysoką intensywnością wszystkich wzorów żywieniowych sprzyjających zdrowiu oraz niską intensywnością wzoru ży-
wieniowego nie sprzyjającego zdrowiu tj.: “fast food i wyroby cukiernicze”. Nie stwierdzono statystycznie istotnego 
zróżnicowania między niedowagą i prawidłową masą ciała według kryteriów wskaźnika BMI a nasileniem wzorów 
żywieniowych, ale stwierdzono takie zróżnicowanie w przypadku nadwagi według kryteriów wskaźnika BMI oraz oty-
łością według kryteriów wskaźników BMI i WC. Częściej obserwowano statystycznie istotną zależność między nadwagą 
i otyłością według kryteriów wskaźnika BMI oraz otyłością brzuszną z wysokim ryzykiem powikłań metabolicznych 
według wskaźnika WC i wysoką intensywnością wzorów żywieniowych nie sprzyjających zdrowiu, niż wysoką inten-
sywnością wzorów żywieniowych sprzyjających zdrowiu. 
Wnioski. Skuteczne programy i metody edukacji żywieniowej oraz metod zmiany zachowań żywieniowych powinny 
być wdrożone wśród studentów Nauk o Zdrowiu, szczególnie wśród tych z nadwagą i otyłością lub niskim poziomem 
aktywności fizycznej.

Słowa kluczowe: wzory żywieniowe, aktywność fizyczna, wskaźniki somatyczne, studenci

INTRODUCTION

Dietary patterns represent a set of many 
characteristics, common features describing the diet of 
different people or population groups. These features 
can determine the type and amount of nutrients, food 
or food groups, as well as the frequency of having 
meals or preferring or avoiding specific foods [11]. 
Analysis of dietary patterns is considered a holistic 
approach to assessing the relationship between diet 
and the risk of chronic disease. Instead of looking 
for the effects of individual nutrients or food, dietary 
patterns evaluate the impact of an entire diet and its 
complexity [11, 15, 29].

Studies on dietary patterns are carried out 
mainly to assess the relationship between them 
and the occurrence of chronic diseases [11]. In the 
world literature, there is a relationship between 
health-promoting dietary patterns defined a priori 
(„hypothesis driven”), e.g. HEI (Healthy Eating Index), 
AHEI-2010 (Alternative Healthy Eating Index 2010) 
HDI (Healthy Diet Index), DQI (Diet Quality Index), 
AMED (the Alternative Mediterranean Diet score), or 
DASH (the Dietary Approach to Stop Hypertension), 
and risk indicators of metabolic diseases, e.g. somatic 
[23], biochemical [11] or physical activity [16, 18]. 
Studies assessing the relationship of dietary patterns 
defined a posteriori („data driven”) with metabolic 
disease risk indicators, especially among medical and 
health sciences students, are not seen. 

From the perspective of the above data, the purpose 
of the work was to identify dietary patterns selected 
on the basis of the dataset characteristics (“data 
driven”) for students of Health Sciences  in regarding 
to their levels of physical activity and selected somatic 
indicators of the nutritional status of these students. 

MATERIAL AND METHODS

This cross-sectional study was carried out between 
October and December 2018 among full-time 
students. The studied population group consisted of 

609 respondents aged 19−30. Students represented 
two universities. The surveyed students were educated 
in six fields in the discipline of Health Sciences, i.e. 
cosmetology – 233 people, dietetics – 165 people, 
physiotherapy – 96 people, emergency medical 
services – 57 people, nursing – 49 people and electro-
radiology – 9 people. The detailed characteristics of 
the studied population group in terms of the level 
of physical activity and selected somatic indicators, 
taking into account the sex and age of the subjects, are 
presented in Table 1. 

The study was conducted using a questionnaire. 
The study sample was selected arbitrarily, i.e. a survey 
was conducted, and the waist circumference (WC) 
of all students present at the university who agreed 
to participate was measured on the day of the study. 
As a result of the study, 609 surveys were collected, 
including 609 waist circumference measurements. 

The survey used in the study consisted of two 
research tools. The first of these was the QEB 
questionnaire for researching nutritional behaviours 
and opinions on food and nutrition developed by the 
Group of Behavioural Nutrition Conditions of the 
Committee on Science of Human Nutrition PAN. 
Based on the QEB questionnaire, intake was assessed 
for 16 groups of food products by using a 6-grade 
intake frequency scale, where grade 1 meant “never” 
and grade 6 “several times a day”. The second 
research tool was the shortened version of the IPAQ 
(International Physical Activity Questionnaire), 
enabling the collection of information on various 
forms of physical activity of respondents over the last 
7 days. The collected data on weekly physical activity 
were calculated according to a strictly defined scheme 
into MET units (Metabolic Equivalent of Task) [12]. 
On the basis of physical activity expressed in MET 
units (MET-minutes/week), people with moderate 
(600−3000 MET-minutes/week) and high levels of 
physical activity (>3000 MET-minutes/week) were 
distinguished. None of the subjects had low levels 
of physical activity (<600 MET-minutes/week). In 
addition, as part of the survey, respondents were asked 

Dietary patterns of health sciences students in regarding to physical activity levels
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Table 1. Characteristics of the studied population group [%]

Features of the population group Generally
 (n = 609)

Gender Age (in years)
men

n = 106)
women
n = 503

19−21
n = 430

22−24
n = 128

25−27
n = 34

28−30
n = 17

Generally 100.0 17.4 82.6 70.6 21.0 5.7 2.7
Level of physical activity

moderate
highP, W 

24.7
75.3

16.0
84.0

26.4
73.6

23.5
76.5

28.3
71.7

20.0
80.0

42.9
57.1

Selected somatic indicators
BMI
underweight 
norm 
overweightP, W 
obesityP, W

10.0
73.8
13.8
2.4

1.9
59.4
33.0
5.7

11.7
76.9
9.7
1.6

11.4
73.7
13.0
1.9

6.3
76.4
12.6
4.7

8.6
77.1
14.3
0.0

5.9
52.9
41.2
0.0

WHtR
norm 
visceral obesityP 

79.5
20.5

65.1
34.9

82.9
17.1

82.3
17.7

72.4
27.6

77.1
22.9

64.7
35.3

WC
norm 
*visceral obesity with IR of MC
**visceral obesity with HR of MCW

78.8
14.1
7.1

75.5
17.9
6.6

79.5
13.3
7.2

81.6
12.6
5.8

70.1
18.1
11.8

80.0
17.1
2.9

70.6
17.6
11.7

* Visceral obesity with an increased risk of metabolic complications; ** Visceral obesity with a high risk of metabolic 
complications 
P, W Statistically significant differences between the feature of the population group according to gender (P) and age (W); 
level of significance p ≤ 0.05 (Chi-squared test)

to provide body weight in kilograms and body height in 
centimetres. WC was measured in a standing position 
using anthropometric tape at the greatest narrowing 
of the torso at the waist, with the abdominals relaxed. 

In the statistical analysis, the number and 
percentage of students with a given feature were 
used to describe the population structure. During 
statistical analysis the „data-driven” method was 
used to extract dietary patterns. The method does not 
require preliminary assumptions and dietary patterns 
to be discovered on the basis of the features of the data 
set [15, 29]. Factor analysis was used as the method of 
dietary pattern construction, wherein 6-step response 
scales reflecting the frequency of consumption were 
treated as quantitative scales, assuming the existences 
of a fixed. As a result of the application of the main 
components method among 16 features (food product 
groups), four factors (main components) identified 
on the basis of the correlation coefficient r ≥0.5 were 
separated. Varimax rotation with normalization was 
used and achieved convergence in nine iterations 
(Table 2).

The factors selected as a result of the analysis 
were described as dietary patterns wherein factor 1 
described unhealthy patterns of the type “carbonated 
drinks, energy drinks, alcohols and canned products”; 
factor 2, health-promoting patterns of the type “fruits 
and vegetables”; factor 3, unhealthy patterns of the 
type “fast food and confectionery products” and 
factor 4, health-promoting patterns of the type “milk, 

fermented milk drinks and cottage cheese”. In addition, 
after triacylic division of the factor values, three 
qualitative variables of each factor were distinguished 
and described as low factor intensity (first percentile), 
moderate factor intensity (second percentile) and high 
factor intensity (third percentile). 

When assessing the somatic parameters (body 
weight, height, WC), basic nutritional assessment 
indicators were calculated, i.e. BMI (body mass 
index), WC (waist circumference) and WHtR (waist-
to-height ratio). WHO recommendations were 
adopted as BMI diagnostic criteria for assessing 
nutritional status [30]. According to these criteria, 
BMI <18.5 kg/m² indicates underweight, 18.5−24.9 
kg/m² normal weight, 25.0−29.9 kg/m² overweight and 
≥30.0 kg/m² obesity. The WHO Report 2008 regarding 
WC recommendations were adopted as diagnostic 
criteria for the assessment of abdominal obesity and 
the risk of metabolic complications associated with 
it [28]. According to this report, a WC above 94 cm 
for men and 80 cm for women is associated with 
abdominal obesity with a significant risk of metabolic 
complications, and values above 102 cm for men and 
88 cm for women indicate abdominal obesity with 
a very high risk of metabolic complications. As the 
WHtR diagnostic criterion for abdominal obesity and 
an increased risk of heart disease and diabetes, we 
adopted the cut-off point of 0.5. A WHtR value ≥0.5 
indicates abdominal obesity and an increased risk of 
these complications [3, 5]. 

R. Gajda, M. Bronkowska
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Table 2. Factor load table after varimax rotation with normalization 

Food groups
Main components  

Factor 1 Factor 2 Factor 3 Factor 4
Wholemeal bread  -0.081669* 0.365991 -0.031295 0.276615
Milk (including flavoured milk) -0.121347 -0.001969 0.231113 0.605702
Fermented milk drinks -0.023804 0.144385 0.048491 0.779949
Cottage cheese (incl. homogenized and grainy) 0.114069 0.166751 -0.002955 0.713511
Fish preparations and dishes 0.324804 0.271738 -0.397893 0.370605
Legumes dishes 0.231068 0.558948 -0.275638 0.072277
Fruits -0.193276 0.834602 0.043821 0.125781
Vegetables  -0.112542 0.868646 -0.023847 0.034972
Fast food  0.384493 -0.188068 0.549160 -0.171010
Fried dishes  0.154927 -0.078421 0.603051 0.106602
Cheese 0.157405 0.049426 0.505363 0.246706
Sweets and confectionery products 0.023817 -0.015154 0.711206 0.059633
Canned food of all kinds 0.592384 -0.068808 -0.059689 0.296348
Carbonated drinks 0.596532 -0.082963 0.462091 -0.130269
Energy drinks 0.590367 -0.095931 0.204770 -0.063556
Alcoholic drinks 0.604830 0.012824 0.112486 -0.056424

*Value of the correlation coefficient between the feature – a group of food products and the main component

The comparison of qualitative features i.e. the BMI, 
WC and WHtR criteria, and factors (dietary patterns), 
including the evaluation of statistically significant 
differences, was performed by using the Chi-squared 
test. The significance level was assumed to be 0.05. 

Statistical analysis was performed by using the 
Statistica Basic 13 PL statistical program.  

RESULTS

Slightly fewer than 25% of the respondents were 
characterized by moderate and over 75% by high levels 
of physical activity. A high level of physical activity in 
respondents statistically significantly corresponded to 
the intensity of three dietary patterns. A statistically 
significantly higher percentage of surveyed students 
with a high level of physical activity was characterized 
by a high intensity of dietary patterns favouring the 
health-promoting type “fruit and vegetables” as 
well as “milk, fermented milk drinks and cottage 
cheese”. An inverse dependence was demonstrated 
for the unhealthy dietary pattern type “fast food and 
confectionery”. In this case, a statistically significantly 
higher percentage of students with a high level of 
physical activity was characterized by a low intensity 
of this dietary pattern (Table 3).

A comparative analysis of the BMI, WC and WHtR 
criteria showed that approximately 75% of respondents 
had somatic values characteristic of body weight 
due. Overweight and obesity were present 16% of the 
surveyed population according to the BMI criteria. 
Of those surveyed, 10% were underweight according 

to the criteria of the same indicator. Over 20% of 
respondents were characterized by abdominal obesity 
according to the criteria of the WC and WHtR indices. 
The underweight according to the criteria of the BMI 
index did not statistically significantly differentiate the 
severity of the identified dietary patterns. Due body 
weight according to all indicators did not statistically 
significantly differentiate the intensification of identified 
dietary patterns. The same situation also applied to the 
WHtR criterion indicating visceral obesity. A statistically 
significantly higher percentage of respondents with 
a high intensity of the unhealthy dietary pattern type  
“carbonated drinks, energy drinks, alcoholic drinks and 
canned” was characterized by obesity according to the 
BMI. In the case of the unhealthy dietary pattern type 
”fast food and confectionery”, a statistically significantly 
higher percentage of subjects with a high intensity of 
this pattern was overweight according to the BMI index 
and abdominal obesity with a high risk of metabolic 
complications according to the WC index and in the case 
of moderate severity of this pattern of obesity according 
to the BMI index. However, a statistically significantly 
higher percentage of subjects with a high intensity of 
the health-promoting dietary pattern type “fruit and 
vegetables” was characterized by overweight and obesity 
according to the BMI index and visceral obesity with 
a high risk of metabolic complications according to the 
WC index. In addition, the moderate severity of the health-
promoting dietary pattern type “milk, fermented milk 
drinks and cottage cheese” was related to a statistically 
significantly higher proportion of obese subjects by the 
BMI index (Table 3).

Dietary patterns of health sciences students in regarding to physical activity levels
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DISCUSSION

There is a general decrease in physical activity in 
the population. A particularly steep decline in this 
type of activity concerns young people taking up 
studies [17, 25]. Brey and Born [4] showed that 1/3 
of active high school students became inactive after 
starting academic life. In the case of Polish students 
of the Medical University, research by Dąbrowska-
Galas et al. [6] reported that, depending on the field 
of study, 0−26% of respondents were characterized by 
low levels of physical activity, 52−86% of respondents 
by moderate levels of physical activity and 8−46% 
of respondents by high levels of physical activity. 
Angyán et al. [2] indicated that medical students 
were characterized by low levels of physical activity. 
However, Frank et al. [9] reported that American 
medical students had higher levels of physical activity 
than their peers.

Low levels of physical activity and unhealthy dietary 
patterns are the determinant factors of overweight and 
obesity [8, 14]. In turn, the impact of physical activity 
on dietary patterns is poorly understood [16]. Some 
cross-sectional studies suggest that young adults who 
are physically active tend to consume foods with 
a higher nutritional density and lower energy density, 
e.g. higher consumption of fruit or dairy products and 
lower consumption of fast food [7, 13, 22]. In addition, 
the analysis of three observational cohort studies on 
the a priori dietary patterns AHEI, AMED and DASH 
showed that those subjects who adhered to these 
dietary patterns were more likely to have a higher 
level of physical activity than those who less adhered 
to these dietary patterns [8]. Similarly, in our study, it 
was observed that a statistically significantly higher 
percentage of people with a high level of physical 
activity was characterized by a high intensity of the 
health-promoting dietary pattern of the types “fruits 
and vegetables” and “milk, fermented milk drinks 
and cottage cheese” and at the same time with a low 
intensity of the unhealthy nutrition pattern type “fast 
food and confectionery”. Nevertheless, studies by 
Koehler et al. [16] suggest that the beneficial effect of 
increased physical activity on dietary patterns exists 
only when switching from low to moderate and then 
from moderate to high levels of physical activity. 
There is no change in dietary patterns when changing 
from high to very high physical activity. 

In our study, 16.2% of the student population was 
characterized as overweight or obese according to the 
BMI criteria. Similarly, according to another Polish 
study conducted by Likus et al. [18], overweight and 
obesity was present in 13.4% of students. In addition to 
obesity, another equally important problem for young 
people is underweight, which affected up to 10% of 
respondents in the present study and 9.6% of students 

in medicine and health sciences in Likus et al. [18]. 
It should be pointed out that, while the study showed 
a relationship between dietary patterns and overweight 
and obesity according to the BMI and visceral obesity, 
with a high risk of metabolic complications according 
to the WC index, no statistically significant difference 
between the respondents’ nutritional patterns and 
underweight or body mass norm according to the 
BMI, body mass norm according to WC and WHtR, 
or visceral obesity according to WHtR.

A statistically significantly higher percentage of 
respondents with a high intensity of the unhealthy 
dietary pattern type “carbonated drinks, energy 
drinks, alcoholic drinks and canned goods” was 
characterized by obesity according to the BMI. In 
the case of unhealthy dietary pattern type “fast-
food and confectionery”, a statistically significantly 
higher percentage of subjects with a high intensity 
of this pattern were overweight according to the 
BMI and had visceral obesity with a high risk of 
metabolic complications according to the WC and in 
the case of moderate severity of this pattern, obesity 
according to the BMI. Several studies have found 
a significant relationship between health-promoting 
a priori dietary patterns and weight loss and visceral 
obesity [26]. Especially often, such a relationship is 
observed between the AMED-type dietary pattern 
and anthropometric indicators [23]. Most cross-
sectional studies report a strong inverse relationship 
between adherence to the Mediterranean diet and the 
prevalence of obesity, and this has been confirmed by 
cohort studies [23]. The analysis of three observational 
cohort studies on a priori dietary patterns AHEI, 
AMED and DASH showed that those subjects who 
adhered more closely to these nutrition patterns had 
lower BMI than those who adhered less to these 
dietary patterns [10]. The research of Sahrai et al. 
published in 2019 demonstrated that AMED-type 
pro-healthy dietary patterns statistically significantly 
corresponded to the lower WC and WHR indicators 
but did not correspond to the BMI indicator [23]. Such 
observations are confirmed by the EPIK-PANACEA 
study, which showed a significant relationship 
between adherence to the Mediterranean diet and 
lower waist circumference in men and women, while 
the relationship between the Mediterranean diet and 
BMI was not demonstrated [21]. In turn, the results of 
intervention dietary studies showed that compliance 
with the Mediterranean diet was associated with 
lower BMI and significantly lower visceral obesity [1, 
10, 19]. In the Sahrai et al. study [23], there was no 
significant relationship between the HEI or DQI type 
dietary patterns and the anthropometric indicators 
WC, WHR and BMI. Regarding HEI-type dietary 
patterns, a study of Mexican Americans also found no 
relationship between HEI and waist circumference in 

Dietary patterns of health sciences students in regarding to physical activity levels
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women, but the results were significant in men [23]. 
A recent study showed that compliance with DQI 
was associated with a decrease in WC and BMI in 
men, while there was no relationship in women [20]. 
These gender-based differences can be explained by 
differences in fat storage between men and women. 
Women tend to store fat around the hips and lower 
extremities, and men in the abdominal area [31].

Our own study also showed a statistically 
significantly higher percentage of subjects with obesity 
according to the BMI index and visceral obesity, with 
a high risk of metabolic complications according to 
the WC index characterized by a high intensity of the 
health-promoting of dietary pattern type “fruit and 
vegetables” and a moderate severity of the health-
promoting dietary pattern type “milk, fermented 
milk drinks and cottage cheese”, but only for those 
with obesity according to BMI. This relationship can 
be explained by the fact that obese study participants 
can implement a specific diet, e.g. low energy, 
by consuming more vegetables and fruits [22]. In 
addition, obese subjects can provide socially desirable 
answers by underestimating unhealthy foods and 
overstating healthy foods such as vegetables and fruits 
[24], which can also be applied to the consumption of 
milk, fermented milk drinks and cottage cheese.

The main limitations of the study were its design 
(cross-sectional) and the method used (mainly survey). 
In addition, the survey showed an exceptionally 
high proportion of respondents with high levels of 
physical activity and no respondents with low levels 
of physical activity in relation to data on the level of 
student activity in Poland [6]. Most students of the 
surveyed universities declared that they performed 
work outside of academic activity, which had an 
impact on the results of the assessment of the levels 
of physical activity examined and which could 
significantly underestimate the relationship between 
dietary patterns and anthropometric indicators 
of the respondents. However, the study used the 
international, standardized IPAQ questionnaire, the 
most commonly recommended tool for measuring 
the level of physical activity [12, 27] and the research 
sample was selected arbitrarily and concerned all 
students in two universities present on the day of 
the study. Furthermore, only the WC indicator was 
measured. The body weight and height of respondents 
were recorded in the study based on self-reported 
values, which could further reduce the reliability of 
BMI and WHtR indicators.

CONCLUSIONS

In conclusion, effective programs and methods of 
nutritional education and motivation to change health 
behaviours should be implemented among students of 

Health Sciences, especially those who are overweight 
or obese, or have lower activity level values.
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