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Resumen 
Introducción: en los jóvenes la promoción de una dieta saludable y la realización de actividad física tienen un importante impacto sobre su 
estilo de vida, presente y futuro, en su salud y en su bienestar.

Objetivos: este estudio investiga los patrones dietéticos, la actividad física, el índice de masa corporal (IMC) y las conductas relacionadas con 
el peso, así como su interrelación, en los estudiantes universitarios rumanos. 

Métodos: el estudio utilizó cuestionarios anónimos y fue llevado a cabo en Cluj-Napoca (Rumania), en 2003 (n = 320) y en 2016 (n = 320).

Resultados: el análisis de los factores a estudio reveló tres estructuras dietéticas principales que fueron similares en las dos ondas. La primera 
describe una dieta variada. La segunda muestra una dieta rica en carne blanca, fibra y fuentes variadas de carbohidratos. La última presenta una 
dieta que contiene carne roja, grasas, patatas y azúcar. La primera estructura dietética protege contra el sobrepeso y se correlaciona positivamente 
con la actividad física diaria, si bien tiene una correlación negativa con el uso de varios métodos para perder peso. La segunda estructura dietética 
también protege frente al sobrepeso, aunque tiene una correlación positiva con el uso de varios métodos para perder peso, y negativa con comer 
con frecuencia en restaurantes de comida rápida y con la actividad física diaria. La última estructura dietética se relaciona negativamente con la 
actividad física diaria, pero se asocia positivamente con comer con frecuencia en restaurantes de comida rápida y con un mayor IMC.

Conclusiones: el estudio describe las tendencias en los patrones dietéticos, la actividad física, el IMC y las conductas relacionadas con el peso 
en los estudiantes universitarios rumanos entre 2003 y 2016, y resalta la existencia de varias estructuras dietéticas principales que parecen 
estables en el tiempo.

Abstract 
Introduction: promotion of a healthy diet and involvement in physical activity among young people has an important impact on their actual and 
future lifestyle, health and well being.

Objectives: this study investigates dietary patterns, physical activity, body mass index (BMI) and weight-related behaviours as well as their 
interrelationship among Romanian university students.    

Methods: the study used anonymous questionnaires and was performed in Cluj-Napoca, Romania in 2003 (n = 320) and 2016 (n = 320). 

Results: the factor analyse revealed three main dietary structures which were similar at both waves. The first one describes a varied diet. The 
second one shows a diet rich in white meat, dietary fibres and varied sources of carbohydrates. The last one refers to a diet containing red meat, 
fat, potatoes, sugar. The first dietary structure protects against overweight and it correlates positively with daily physical activity, while has a 
negative correlation with using several methods for losing weight. The second dietary factor is also protective for overweight, but has a positive 
correlation with using several methods for losing weight. It has a negative association with eating frequently in fast food restaurants and with 
daily physical activity. The last dietary structure is negatively associated with daily physical activity, while being positively associated with eating 
frequently in fast-food restaurants and with a higher BMI. 

Conclusions: the study presents trends in dietary patterns, physical activity, BMI and weight related behaviours among Romanian university 
students between 2003 and 2016 and highlights the existence of several main dietary structures, which seems stable over time.
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INTRODUCTION

Promotion of a healthy diet and involvement in physical activity 
among young people has an important impact on their actual and 
future lifestyle, health and well-being (1-5). World Health Organi-
zation and several health organizations underlines the importance 
of adopting a varied diet, with daily consumption of food products 
from different food groups, such as meat or meat alternatives, 
dairy products, fruits and vegetables and grains (1,2,6-10). 
Moreover, attention should be paid to the quantity of consumed 
food products as well as to their quality, since among the same 
food group there are products which are healthier than others 
and should be included more frequent in the diet (i.e. low fat 
dairy products, lean meat such as fish and chicken, dark bread, 
whole grains, fresh fruits and vegetables) (1,2,9,10). The cooking 
techniques are also important, being underlined the importance 
of limiting the adding of sugar, salt and different types of fat in 
the dishes as well as consumption of processed meat and fried 
foods (10-16).

Food consumption should be divided in three main meals per 
day plus 1-2 snacks, the starting of a day with a balanced break-
fast being very important (1,4,5).

Moreover, the importance of performing physical activity at 
least half an hour per day among young adults is also emphasised, 
as well as the benefits of maintaining an appropriate body mass 
index (BMI) or achieving an appropriate BMI using methods which 
do not pose threats on health (17).

Nevertheless, several studies in Europe and worldwide under-
line that there are young people who are not fulfilling several of the 
recommendations regarding healthy diet and an active lifestyle, 
the prevalence of the unhealthy behaviours and their determinants 
varying between countries, but also between different groups from 
the same country, while different trends across the lifespan or 
during several periods of time might be also observed (18-26).  

Several studies underline that healthy or unhealthy dietary, 
physical activity and weight related behaviours often do not occur 
in isolation and are correlated with each other in different ways. 
Moreover, there is also a possible  synergetic effect of multiple 
health behaviors on the risk of chronic conditions and other health 
outcomes (22-24,27).One important area of research which 
needs further investigation is the relationship and accumulation 
existing between different dietary patterns, physical activity, body 
mass index and weight-related behaviours.

Romania has changed the communist regime in 1989 and 
started socio-economical changes which lead to its admission 
in European Union in 2017. These changes also had influences 
on the food products available on the market, cultural and gas-
tronomic exchanges with other countries, marketing of different 
food products, habits related to obtaining, cooking and serv-
ing food. Despite this, there is little information with regard to 
dietary patterns, physical activity and weight related behaviours 
as well as their interrelationship among young population from 
Romania (26,28-31).

For university students, the university period is characterised 
by transition into adulthood, increasing independence, autono-

my, and responsibility, including living apart from their parents 
and being the only responsible for choosing, buying and cok-
ing their food, deciding the content, the quantity and the moment 
of their meals and snacks. These results in a shift in composition 
and quality of the diet and several studies have found that diet 
quality may worsen during this transition (21-25,32).

Hence, this study focuses on university students from Cluj-Na-
poca, a big university town situated in the North-West part of 
Romania and has two main objectives. The first one is to investi-
gate dietary patterns, physical activity, and body mass index and 
weight-related behaviours among university students, giving a 
special attention to possible differences between 2003 and 2016 
as well as to gender differences at each time point. Second, the 
study assesses the relationship existing between the investigated 
issues at both waves.

MATERIAL AND METHODS

STUDY SAMPLE AND PROCEDURE

The study was performed in Cluj-Napoca, an important uni-
versity town from North-West part of Romania, in 2003 (T1) when 
limited information with regard to dietary habits, physical activity 
and weight related behaviours among Romanian youth was avail-
able  and was repeated in 2016 (T2) in order to have a recent 
evaluation of the situation. It involved university students randomly 
chosen from 8 dorms belonging to the 4 main universities of the 
town. At each wave a number of 80 students (40 girls, respectively 
40 boys) living in the selected dorms were randomly chosen from 
each university, driving to a total sample of 320 students aged 
19-24 at each time point. They were informed about the voluntary 
participation. The refusal rate was low (3.7% in 2003 and 4.7% in 
2016) and the students who refused to participate were replaced 
with students from the same university, living in the same dorm. 

The study is part of a research project which received the 
ethical approval of the Ethic board of University of Medicine and 
Pharmacy from Cluj-Napoca, Romania.

INSTRUMENT FOR DATA COLLECTION

All students were asked to fill in an anonymous questionnaire, 
which investigated several socio-demographic characteristics (i.e. 
age, gender) and a wide range of health related behaviours, includ-
ing one section focused on nutrition, physical activity and weight re-
lated behaviours.  Because of the wide range of investigated health 
risk behaviours and the fact that no instruments for data collection 
were validated in Romania in 2003, this questionnaire was devel-
oped especially for this study based on data from literature and 
instruments used in other international studies (1,33,34).

The present study is focusing on the following issues: fre-
quency of consumption of several food products, eating breakfast, 
eating in fast food restaurants more than two times per week, 
involvement in physical activity, body mass index, body weight 
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management in the moment of the performance of the survey as 
well as use of several methods for losing weight in the last year. 

Frequency of consumption of several food products was as-
sessed through a short food frequency questionnaire (FFQ), which 
evaluated the frequency of consumption of several food products 
in the last month (less than once/month, 2-3 times/month, once/
week, two times/week, 3-4 times/week, 5-6 times/week, once 
every day, more times/day). In 2003 the reliability and the validity 
of the FFQ questionnaire was evaluated. A pilot survey was per-
formed among 40 students. They filled in the FFQ and one month 
later they filled in the FFQ again. Comparing the frequency of con-
sumption (less than weekly, 1-2 times/week, 3-4 times/week, 5-6 
times/week, every day) assessed by the two FFQs, it was found 
that the Pearson correlation coefficients varied between 0.34 to 
0.74 for the main food products. Between the administrations of 
the two FFQ the students were also asked to fill in a food diary 
(FD) for three consecutive days (one day during weekend and two 
days during the week). Frequency of intake of food items from 
the FFQ was based on weekly frequencies, while data from the 
FD were based on frequency over three days. Hence, to provide 
comparable data, the data assessed through FD were converted 
into a weekly intake.  Since the FD included 2 week days the 
frequency of food assessed by FD during week days was multi-
plied by five and divided by two, while for the weekend day the 
frequency of consumption was multiplied by two; the results were 
then summed up. Comparing the frequency of consumption of 
the main food items assessed with food diary and the first FFQ 
there was noticed a range of the Pearson correlation coefficients 
between 0.31 and 0.67.

Students were also asked how frequent they eat breakfast 
in the last week (never, 1-3 times/week, 4-6 times/week, every 
day) and if they have eaten in fast food restaurants more than two 
times per week (yes vs. no).

The involvement in physical activity was assessed by asking 
students about number of days in the last week when they were 
involved in vigorous physical activity (A) and moderate physical 
activity, including walking (B) as well as how long (how many 
minutes) was the duration of vigorous activity (C) and moderate 
activity (D).Similar with other studies, we considered that 30 min-
utes of vigorous physical activity were equivalent to 60 minutes of 
moderate physical activity (8,34). The medium number of minutes 
per day (PA) of moderate physical activity was calculated accord-
ing with the following formula: 

PA = [2(A X C) + (B X D)]/7

Height and weight were auto-estimated and declared in the 
questionnaire by each participant and body mass index (BMI) was 
calculated using the following formula: BMI = weight / (height x 
height). Cut-off values for body mass index were considered as 
follows (8):

– � Underweight (BMI < 18.5).
– � Normal (BMI 18.5-24.9).
– � Overweight (BMI ≥ 25).
– � Obese (BMI ≥ 30).

The students were also asked what are they currently doing 
with regard to their weight (losing weight, gaining weight, main-
taining their current weight, nothing) as well as if they have used 
any  methods in the last year for  losing weight (dieting, sport, 
vomiting, pills, special tea, sauna/massage).

DATA ANALYSES

The prevalence of the investigated behaviours was calculated 
and chi2 tests were used to assess differences between the two 
waves with regard to weekly and daily consumption of several 
food products, BMI, performing of physical activity, methods used 
for losing weight.

The factor analysis using the method of principal components 
with unrotated factor solution was used to recognize major di-
etary structures according to 24 food products.  Similar with other 
studies, we considered that main dietary structures referred to the 
factors with Eigenvalues of over 1.5 (28). The regression method 
was used to measure the scores of factors for every pattern and 
for each person. 

Pearson correlation was used to assess the association at each 
weave between gender and frequency of consumption for different 
food products, main dietary structures, consumption of breakfast, 
eating in fast food restaurants more than two times/week, involve-
ment in physical activity, BMI, methods used for losing weight.

Moreover, at each time point Pearson correlation was used 
also for evaluation of the associations between the main dietary 
structures, consumption of breakfast, eating in fast food restau-
rants more than two times/week, involvement in physical activity, 
BMI, methods used in the last year for losing weight. According 
to Cohen, strong correlation was considered at r > 0.50, while 
medium and small correlation was considered at r > 0.30 and  
r > 0.10, respectively.

Data analysis was performed with SPSS-20 statistics program. 
Statistical significance is reported at p < 0.05.

RESULTS

DIETARY PATTERNS

Table I presents the frequency of consumption of several food 
products in 2003 and 2016. It shows that daily consumption of 
dairy products decreased between T1 and T2 from half of the stu-
dents to one third of the students, while the percentage of those 
who consume dairy products less than once per week increased 
from 5% to 10%.

With respect to meat consumption, it is noticed that pork meat, 
chicken meat, processed meat (ham, salami, sausages)  are the 
most preferred by the study samples, with consumption of pro-
cessed meat and pork meat being quite similar at T1 and T2, 
while chicken consumption at least once per week as well as daily 
increased statistically significant between the two waves. Around 
half of the students ate beef at least once/week, without signifi-
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cant differences between the two waves, while the consumption 
of fish at least once/week increased from 20% in 2003 to 37% 
in 2016. Around 80% of students ate eggs at least once per week 
and one out of ten students declared daily eggs consumption both 
at T1 and T2.

The majority of students eat fruits and vegetables at least once 
per week, but only 20% of them eat fruit every day, while around 
13% eat vegetables every day, without to be noticed statistically 
significant differences between the two waves.

Less than 20% of students eat pulses at least once/week and 
less than 10% eat soya at least once per week; no statistical 
differences were noticed between T1 and T2. Half of the students 
eat seeds at least once per week, while one third consumed dif-
ferent types of nuts at least once per week. Again, no statistical 
differences were noticed between the two waves.

With regard to the consumption of grains and potatoes we 
noticed the preference of students for white bread (more than 
85% eat at least once a week and around 70% eat it every day) 
and potatoes (more than 90% eat at least once a week, while 
around 20% eat every day), while dark bread was consumed at 
least once per week by one third of the students, with a slightly 
increased between the two waves. Half of the students eat pasta 
at least once a week and the percentage remains quite similar 
between the two waves. Breakfast cereals at least once/week 
increased from one third of the students to half of them, while 
the daily consumption increased from 2.5 to almost 10% from 
T1 to T2. 

The majority of students declared consumption of sweets as 
well as soft drinks at least once a week. At both waves one out 
of five students declared eating sweets/cakes every day, with no 

Table I. Dietary patterns
2003 2016

Food products

Less than 
once/
week

%

1-2 
times/
week

%

3-6 
times/
week

%

Every 
day
%

Less than 
once/ 
week

%

1-2 
times/
week

%

3-6 
times/
week

%

Every 
day
%

Milk and dairy products 5.0a 18.2 29.6 47.2b 10.7 23.5 32.6 33.2

Pork meat 26.7 43.6 21.0 8.7 23.6 42.6 24.7 9.1

Beef meat 50.0 39.7 9.7 0.6 55.0 31.9 12.2 0.9

Chicken 21.2a 41.2 29.5 8.1b 14.7 42.2 28.8 14.3

Fish 79.7a 15.6 4.4 0.3 63.0 27.0 7.5 2.5

Processed meat (salami, sausages, ham) 25.9 26.6 24.1 23.4 22.2 27.8 23.4 26.6

Eggs 22.5 38.5 29.7 9.3 20.5 44.9 24.6 10

Pulses 83.1 12.2 3.8 0.9 84.7 7.8 5.3 2.2

Soya 94.6 3.6 1.8 0 92.1 4.4 1.6 1.9

Seeds 54.3 32.2 12.6 0.9 52.5 27.2 17.2 3.1

Nuts 75 20.6 3.5 0.9 72.0 21.8 5.3 0.9

Fruits 10.6 29.7 39.7 20 10 29.1 39.1 21.8

Vegetables (cooked or fresh, except potatoes) 14.1 33.1 41.6 11.2 15.3 30.6 40.6 13.5

Potatoes 6.6 33.7 39.7 20.0 6.0 37.6 33.6 22.8

White bread 13.5 8.8 7.5 70.2 12.7 9.3 9.3 68.7

Dark bread 64.6 11.6 9.1 14.7 60.3 10.2 12.9 16.6

Pasta 48.1a 42.2 9.1 0.6 53.4 35.9 10.7 0

Cereals 71.9a 20.3 5.3 2.5b 51.7 26.3 12.4 9.6

Rice 66.5a 26.3 4.7 2.5 57.3 35.9 5.9 0.9

Sweets, cakes 13.1 25.9 41.3 19.7 14.4 28.8 34.2 22.6

Soft drinks 21.5 24.1 31.9 22.5b 19.7 21.8 30.1 29.4

Chips/snacks 42.8 21.0 30.3 5.9 43.8 20.0 29.4 6.9

Pizza 80.3a 15.6 2.5 1.6 64.6 24.0 6.4 5.0

Bacon fat 72.8a 18.8 7.2 1.2 83.3 9.1 4.6 3.0
aStatistically significant differences at chi2 tests between the two waves with regard to weekly consumption. bStatistically significant differences chi2 tests between the 
two waves with regard to daily consumption.
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statistically significant difference, while the daily consumption of 
soft drinks increased from 22.5% to 29.4%.

Half of the students eat chips/snacks at least once/week and 
around 6% do it every day, without to be noticed statistical differ-
ences between the two waves. The consumption of traditional fat 
similar with fatty bacon at least once per week decreased from 
27% to 18% from T1 to T2, while consumption of pizza at least 
once/week increased from 20% to 40% between the two waves.

The results of the factor analyses reveal three main dietary 
structures at both waves. 

As shown in table II, factor one describes a varied diet and 
included at both waves consumption of dairy products, pork 
and chicken meat, fruits and vegetables, white bread and sweets/
cakes. Factor two describes a diet rich in white meat, dietary fibres 
and varied sources of carbohydrates and comprised of consump-
tion of dairy products, chicken and fish meat, pulses, soya, nuts 

(only at T1), fruits and vegetables, pasta, rice, cereals. Factor 
three reveals a diet high in red meat, fat, sugar and included 
consumption of pork meat, processed meat (ham, salami, sau-
sages),potatoes, seeds, chips/snacks, traditional fat, pizza (only at 
T2), sweets/cakes as well as soft drinks. The explained variance 
was 39.2% at T1 and 40.2% at T2.

On the other hand, eating in fast food increased statistically 
significant from 8.4% to 19.4% between the two waves, while 
eating breakfast every day was 26.5% at T1 and 27.5% at T2.

The results of the Person correlation reveal several issues with 
regard to gender differences regarding dietary patterns. At T1 
girls consumed less frequent pork meat (r = -0.181), processed 
meat (r = -0.218), traditional fat similar with fatty bacon (r = 
-0.223), chips/snacks (r = -0.120),  and more frequent dairy 
products (r = 0.133) and fruits (r = 0.124), while at T2 girls con-
sumed less frequent pork meat (r = -0.165), pizza (r = -0.170),  

Table II. Main dietary structures-results of factor analysesa

2003 2016

Food productsb

Factor 1
Diverse

diet

Factor 2
White meat, 

carbohydrates, fibres 

Factor 3
Red meat, 
fat, sugar 

Factor 1
Diverse

diet

Factor 2 White meat, 
carbohydrates, 

fibres

Factor 3
Red meat, 
fat, sugar

Milk and dairy products 0.45 0.35 0.33 0.38

Pork meat 0.45 0.41 0.37 0.40

Beef meat

Chicken 0.33 0.46 0.30 0.43

Fish 0.68 0.66

Processed meat 0.51 0.58

Eggs 0.47 0.55

Pulses -0.33 0.73 -0.34 0.72

Soya -0.39 0.72 -0.33 0.71

Seeds 0.62 0.66

Nuts 0.30 0.33

Fruits 0.55 0.41 0.61 0.30

Vegetables 0.37 0.40 0.45 0.30 -0.37

Potatoes 0.65 0.60

White bread 0.30 -0.47 0.40 -0.42

Dark bread

Pasta 0.61    0.56

Cereals 0.58    0.54

Rice 0.68    0.66

Sweets, cakes 0.38 0.32 0.40 0.33

Soft drinks 0.52 0.56

Chips/snacks 0.72 0.72

Bacon fat -0.42 0.59 0.55

Pizza 0.32
aFactor loadings higher than 0.30 are depicted. bFrequency of consumption was coded as follows (0)-less than once/week, (1)-1-2 times/week, (2)-3-6 times/week, 
(3)-every day.



380 L. M. Lotrean et al.

[Nutr Hosp 2018;35(2):375-383]

chips/snacks (r = -0.150),  and more frequent white bread (r = 
0.126) and fruits (r = 0.120).

Girls had lower scores for factor 3 at both T1 (r = -0.150) and 
T2 (r = -0211).

On the other side, at both waves girls were less likely than 
boys to go to fast food restaurants more than two times/week 
(r = -0.124 at T1 and r = -0.318 at T2) and were more likely than 
boys to eat breakfast daily at T1(r = 0.201).

PHYSICAL ACTIVITY, BODY MASS INDEX AND 
WEIGHT RELATED BEHAVIOURS

The average time spent for physical activity per day for the 
whole sample was 97 minutes (SD = 61) at T1 and 89 minutes 
(SD = 58) at T2. Table III shows that one out of five students did 
not perform at least half an hour of physical activity per day, with-
out to be noticed statistically significant differences between the 
two waves. The percentage of those who perform more than one 
hour of physical activity per day decreased significantly between 
the two waves from 45.7% to 35.1%.

The mean BMI for the whole sample was 21.7 (SD = 2.7) at 
T1 and 22.4 (SD = 3.2) at T2. The normal BMI decreased from 
77.8% at T1 to 70.9% at T2, while the overweight or obesity in-
creased statistically significant from 13.5% at T1 to 19.7% at T2. 

With respect to weight related behaviours, less than one quar-
ter of the students tried to lose weight in 2003, while one third of 
students declared this at T2. The percentage of those who wanted 
to gain weight was 13.9% in 2003 and 11.6% in 2016. The meth-
ods used in the last year for losing weight were mainly physical 
activity and dieting, without to be noticed statistically significant 
differences between the two waves. On the other side, it is noticed 
a statistically significant increase in the use of vomiting (1.2% vs. 
4.3%), pills (2.2% respectively 7.8%), tea (4.6% vs. 9.7%), sauna/
massages (3.1% vs. 12.2%).

The results of Person correlation analyses show that at both 
waves girls were more likely than boys to have a lower BMI (r = 
-0.228 at T1, r = - 0.201 at T2) and were likely to use in the last 
year methods for losing weight such as dieting (r = 0.244 at T1, 
r = 0.184 at T2) and massage (r = 0.242 at T1 and r = 0.162 at 
T2).Vomiting was more frequent among girls at T2 (r = 0.160).

INTERRELATIONSHIPS BETWEEN DIETARY 
PATTERNS, PHYSICAL ACTIVITY, BMI AND 
WEIGHT-RELATED BEHAVIOURS

Table IV presents the association between the main dietary 
structures and several alimentary habits, involvement in physical 
activity, BMI and methods used for losing weight in the last year.

At both waves, the dietary structure characterised by a diverse 
diet was positively associated with a higher involvement in physi-
cal activity, lower BMI and at T2 it was negatively associated with 
using in the last year of dieting methods such as pills and tea. 

The dietary structure composed of eating white meat, diverse 
sources of carbohydrates, high fibre content was negatively as-
sociated with eating in fast food restaurants more than two times/
week (at both waves) and with involvement in physical activity 
(at T1), but it was positively associated with using of different 
methods for losing weight such as tea and sauna/massage (at 
both waves), as well as pills, dieting, sport (at T2).

The last dietary structure described by red meat consumption, 
high fat and sugar content was positively associated with eating in 
fast food restaurants more than two times/week and higher BMI 
at both waves. It was negatively associated with eating breakfast 
frequently at T1 and less daily physical activity (at T2), as well as 
with the use of different methods for losing weight like sport (both 
at T1 and T2), dieting (at T1) and vomiting (at T2).

As shown in table V, consumption of breakfast every day was 
inversely associated with eating frequently in fast food restaurants 
at T1 and with daily involvement in physical activity at T2. More-
over eating at fast food restaurants was associated with lower 
involvement in physical activity at T2 and higher BMI at T2. Higher 
involvement in daily physical activity was inversely associated with 
BMI at both waves. At the same time those with higher BMI were 
more likely to use vomiting for losing weight. 

Table III. BMI, physical activity and  
weight-related behaviours

2003
%

2016
%

BMI

  Underweight 8.7 9.4

  Normal weight 77.8a 70.9

  Over weight 11.6 16.5

  Obesity 1.9 3.2

Weight related behaviours

  Lose weight 22.2a 34.7

  Gain weight 13.9 11.6

  Maintain weight 30.8 34.1

  Nothing 32.1a 19.7

Ways of losing weight in the last year

  Vomiting 1.2a 4.3

  Pills 2.2a 7.8

  Dieting 20 23.4

  Sport 30 29.1

  Tea 4.6a 9.7

  Sauna/massage 3.1a 12.2

Daily physical activity

  Less than 30 min 20 23.8

  30 min-1 h 34.3a 41.1

  More than 1 hour 45.7a 35.1
aStatistically significant differences at chi2 test between the two waves.
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Table IV. Associations between main dietary structures, alimentary habits,  
BMI and weight-related behaviours

2003 2016

Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 3

Breakfasta NS NS -0.169 NS NS NS

Fast food more than 2 times/weekb NS -0.141 0.258 NS -0.376 0.244

Daily physical activityc 0.123 -0.128 NS 0.116 NS -0.121

BMId -0.142 -0.138 0.163 -0.202 -0.221 0.212

Vomitinge NS NS NS NS NS -0.196

Pillse NS NS NS -0.139 0.359 NS

Dietinge NS NS -0.197 NS 0.159 NS

Sporte NS NS -0.204 NS 0.169 -0.177

Teae NS 0.163 NS -0.196 0.352 NS

Massage/saunae NS 0.186 NS NS 0.376 NS

NS: non-significant. aNot eating breakfast every day (0) vs. eating breakfast every day (1). bNot eating in fast food restaurants more than 2 times/week (0) vs. eating in 
fast food restaurants more than 2 times/week (1). cPerforming  daily physical activity less than 30 minutes/day (1), 30 minutes-1 hour/day (2), more than 1 hour (3).
dUnderweight (1), normal weight (1), overweight (2), obesity (4). e0-No, 1-Yes.

Table V. Associations between alimentary habits, BMI and weight-related behaviours

Breakfast
Fast 
food 

Physical
activity

BMI Vomiting Pills Dieting Sport Tea
Masage/

sauna

Breakfasta	 T1 -0.162 NS NS NS NS NS NS NS NS

T2 NS -0.161 NS NS NS NS NS NS NS

Fast foodb	 T1 NS NS NS NS NS NS NS NS

T2 -0.137 0.223 NS NS NS NS NS NS

Physical activityc	 T1 -0.143 NS NS NS 0.172 -0.168 NS

T2 -0.134 NS NS -0.245 NS -0.198 -0.279

BMId	 T1 NS NS NS NS NS NS

T2 0.166 NS NS NS NS NS

Vomitinge	 T1 0.192 NS NS 0.138 0.160

T2 0.262 NS -0.162 0.180 NS

Pillse	 T1 0.122 NS 0.155 NS

T2 0.279 NS 0.535 0.532

Dietinge	 T1 0.310 NS NS

T2 NS 0.143 0.245

Sporte	 T1 NS 0.206

T2 NS NS

Teae	 T1 NS

T2 0.588

NS: non-significant. aNot eating breakfast every day (0) vs. eating breakfast every day (1). bNot eating in fast food restaurants more than 2 times/week (0) vs. eating in 
fast food restaurants more than 2 times/week (1). cPerforming daily physical activity less than 30 minutes/day (1), 30 minutes-1 hour/day (2), more than 1 hour (3).
dUnderweight (1), normal weight (1), overweight (2), obesity (4). e0-No, 1-Yes.

There are also several correlations between different methods for 
losing weight. The strongest correlation was between use of pills, tea 
and massage/sauna (especially at T2). There were also associations 

between pills use and dieting, as well as sport and dieting. Vomiting 
was inversely associated with sport (at T2) and positive associated with 
consumption of pills, tea (at both waves) and massage (at T1).
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DISCUSSION

This study describes dietary patterns, physical activity and 
weight related behaviours among Romanian university students 
from one big city situated in North-West Romania. It has three 
main strengths. The first one is the study sample, since it rep-
resents one segment of Romanian population which was not in-
cluded in national representative studies performed until now. 
Second, it assesses trends between 2003 and 2016. Thirdly, it 
investigates several main dietary structures and their relation-
ship with alimentary habits, physical activity, body-mass index 
and weight related behaviours. 

The results underline that daily fruit and vegetable intake re-
main low, but stable, while milk and dairy products consumption 
every day decreased in 2016 compared with 2003. Other stud-
ies from Romania also underline the insufficient consumption 
of fruits and vegetables among several age groups (31,36-38). 
Eurostat study shows that two thirds of the Romanian population 
older than 15 years is not eating fruits and vegetables on daily 
bases (39).

Processed meat, pork meat, chicken meat and eggs were the 
most preferred types of meat and alternatives, with daily con-
sumption of chicken meat increasing between the two waves. 
Fish meat consumption was very low, but its consumption at least 
once/week increased between two waves. Other studies also un-
derline the preferences for these types of meat and alternatives, 
including consumption of processed meat products in this area 
of Romania (29,38). The increase in fish consumption might be 
the consequence of a better availability as well as educational 
messages with regard to its health benefits. 

With regard to the consumption of grains and potatoes, it is 
noticed the preference of students for white bread and potatoes, 
their daily consumption being similar at both time points. Other 
studies also present similar preferences among different Roma-
nian population groups (29,38). Weekly consumption of dark 
bread had a slightly increased, while the weekly as well as daily 
consumption of cereals has significantly increased. This tenden-
cy is in accordance with the increase and diversification of the 
availability of these products on the Romanian market combined 
with a more intense marketing and advertisement.

Consumption of sweets/cakes has been relatively constant 
over time, while the soft drinks consumption increased. The 
weekly consumption of the traditional fatty bacon decreased, 
but the weekly consumption of pizza increased. Furthermore, the 
percentage of students who eat in fast food restaurants more 
than two times/week doubled between the two waves. This is in 
accordance with the opening and promotion of several fast food 
restaurants in the last years in Romania.

Eating breakfast every day was low, but similar at both waves. 
Several studies from Romania shows an inappropriate consump-
tion of breakfast among adolescents and young people as well its 
tendency to decrease with age (4,5,32). 

There were several interesting relationships identified be-
tween dietary patterns, physical activity, BMI and weight related 
behaviours.

The eating patterns were interrelated and the factor analyses 
revealed three main dietary structures which were similar at both 
waves. The first one describes a varied diet including dairy prod-
ucts, pork and chicken meat, fruits and vegetables, white bread 
and sweets/cakes. The second one shows a diet rich in white 
meat (chicken and fish meat), dietary fibres (pulses, soya, nuts, 
fruits, vegetables) and varied sources of carbohydrates (pasta, 
rice, cereals) as well as dairy products. The last one refers to a diet 
which contains red meat (pork meat, processed meat), fat (chips/
snacks, traditional fat, pizza), potatoes, sugar (sweets/cakes as 
well as soft drinks). 

The first dietary structure seems to be protective against 
overweight and obesity and it is positively associated with higher 
enrolment in physical activity, while has a negative association 
with using methods for losing weight such as pills and special tea. 

The second dietary factor is also protective for overweight and 
obesity. Moreover, it has a negative association with eating in fast 
food restaurants more than two times/week, but it is also nega-
tively associated with daily physical activity (at T1). It is also char-
acterised through an association with a higher preoccupation for 
using several methods for losing weight such as dieting, sport, 
pills, tea, and massage. 

The last dietary structure is not presenting only a cumulative 
risk by a combination of red meat, high fat and sugar content, but 
it is negatively associated with involvement in physical activity, 
while being positively associated with eating in fast –food restau-
rants more than 2 times/week. It is associated with a higher BMI, 
which is not surprising since it contains several patterns which 
predispose to overweight, but the preoccupation for methods for 
losing weight seems quite low. Girls had lower scores than boys 
with respect to this dietary structure.

The study underlines that involvement in physical activity at 
least 30 minutes per day remained similar, but involvement in 
more than one hour daily decreased. The overweight or obesity 
increased significantly between the two waves, as well the pre-
occupation for losing weight. The unhealthy method for losing 
weight by induced vomiting increased significantly. Pills use for 
losing weight has also increased; the availability and marketing 
of these types of products in Romanian have also increased. 
Similar with other studies, girls had a lower BMI in comparison 
with boys, but higher tendency for using methods for losing 
weight (4,26). 

Similar with other studies, higher BMI was associated with 
lower involvement in physical activity and eating in fasts food 
restaurants more than two times per week (39). There are also 
several correlations between different methods for losing weight. 
The strongest correlation was between use of pills, tea and mas-
sage/sauna. Sport was positively associated with dieting and 
negative associated with vomiting.

This study is subject of several limitations: it has a cross-sec-
tional design and a limited sample of Romanian university stu-
dents from Cuj-Napoca, it used a short food frequency question-
naire which did not get information regarding quantities, while 
the weight and height were not measured and rely on students 
own perception. 
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In conclusion, the results of the study presents trends in di-
etary patterns, physical activity and BMI as well as weight related 
behaviours among Romanian university students, showing several 
unhealthy habits which should be addressed through education-
al and policy measures. Moreover, it highlights the existence of 
several main dietary structures, which seems stable over time 
and are associated with BMI and various physical activity and 
weight related behaviours. Future studies should further focus 
on development, implementation and evaluation of comprehen-
sive programs which address the complex issue of promotion of 
healthy nutrition, active lifestyle and appropriate management of 
body weight among Romanian university students. 
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