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Background: Healthy lifestyle promotion represents an important component of cancer
prevention. The aim of this study is the assessment of opinions and behavior related to
healthy lifestyle and cancer prevention among Romanian university students.

Methods: A cross-sectional study was performed by anonymous questionnaires in 2017
among 400 university students from the four main universities from Cluj-Napoca, Romania.
Results: One out of five students was overweight or obese, but 83% meet the recommenda-
tions for performing physical activity. The majority did not meet the recommendations of
eating 400 g of fruits and vegetables daily, while almost half declared eating more than 500
g of red meat weekly and more than one third do not respect the recommendations for
alcohol consumption. The factor analysis reveals two factors with regard to cancer preven-
tion-related behaviors. The first one consists of those having an appropriate body weight, and
having a higher tendency for consumption of fruits and vegetables, performing physical
activity, while being more prone not to respect the recommendations regarding the alcohol
consumption. The second factor refers to a higher tendency to respect both the recommenda-
tions for alcohol and red meat consumption.

Conclusion: Future educational activities should focus on promoting better nutritional
habits, decrease alcohol consumption and offer appropriate services for weight management
among Romanian university students.
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Introduction

Healthy lifestyle promotion represents an important component of cancer
prevention."” The World Cancer Research Fund (WCRF) and American Institute
for Cancer Research (AICR) published Diet, Nutrition, Physical Activity, and
Cancer: A Global Perspective, the WCRF/AICR second expert report in 2007 and
it was revised and updated as the third report published in 2018.** The reports
contain recommendations and, as underlined by an expert panel that authored these
recommendations, each of them was intended as one part of a comprehensive
package of modifiable lifestyle behaviors which together, promote a healthy pattern
of diet and physical activity which help the prevention of cancer, but also non-
communicable diseases, and obesity.*

Recently the 2018 WCRF/AICR Score, (a practical tool that operationalizes
eight of the ten 2018 WCRF/AICR cancer prevention recommendations), proposed
maintaining a healthy body weight, adoption of an active lifestyle, consumption of
a diet rich in whole grains, vegetables, fruit and beans, limit consumption of “fast
foods” and other processed foods high in fat, starches or sugars, limit consumption
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of red and processed meat, limit consumption of sugar-

sweetened drinks, limit alcohol consumption, and
(optional for mothers) breastfeed your baby, if you can.
The tool is structured in such way that higher score reflects
greater adherence to the recommendations.’ It is empha-
sized that the implementation of this standardized score in
epidemiologic and clinical studies will enhance compar-
ability of findings across populations and countries.’

In recent years several studies investigated the knowl-
edge, attitudes and practices with regard to cancer preven-
tion recommendations among adults from different
countries, including one study which investigated these
issues among Romanian adults having relatives with
cancer.® '? There are also recent studies which used the
2018 WCRF/AICR Score."> "

Several studies investigated knowledge, attitudes and
behaviors related to dietary habits, physical activity and
cancer prevention among the younger population such as
university students, but to the best of our knowledge no
study used the 2018 WCRF/AICR Score, which focuses
on promoting a healthy diet across the lifespan, favorable
to the prevention of different types of cancer as well as
other chronic diseases.'®' University students transit
a life period when they become more independent, have
a busy schedule, maybe even live apart from their parents,
and hence being responsible for choosing, buying and
cooking their food, deciding the content, the quantity and
the time of their meals and snacks as well as other lifestyle
behaviors such as physical activity and alcohol
consumption.”>** The habits formed during youth with
regard to composition and quality of the diet, involvement
in physical activity and alcohol consumption are influ-
enced by several individual, social and societal
factors.”’ > They have short-term and long-term influ-
ences on health promotion and disease prevention, while
it is very probable that they will continue or shape the
lifestyle behaviors adopted during adulthood.*?

Hence, the aim of this study is the assessment of
opinions and behaviors related to healthy lifestyle and

cancer prevention among Romanian university students.

Materials and Methods
Study Sample and Procedure for Data

Collection

A cross-sectional study was performed during April and
May 2017 and involved 400 university students from the
four main universities from Cluj-Napoca—a big university

city situated in northwest Romania (University of
Medicine and Pharmacy and other three universities who
have several faculties, except Medicine and Pharmacy). It
used an anonymous questionnaire investigating several
issues related to lifestyle.

A convenient sample of students was randomly chosen
from eight dorms belonging to the four main universities
of the town. This approach was used in order to have
access to students from different faculties from the four
universities, while contact with those students during their
activities in the universities had several logistical con-
straints. One hundred students (50 girls, 50 boys) living
in the selected dorms were randomly chosen from each
university.*

Students were contacted directly in the dorms by
a member of the research team and were informed about
the voluntary participation and characteristics of the study.
The refusal rate was below 6% and the students who
refused to participate were replaced with students from
the same university, living in the same dorm. The partici-
pating students filled in the questionnaires which were
collected by members of the research team from each
room approximately one hour after their distribution.**

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

This study was conducted in accordance with the
Declaration of Helsinki.

Instrument for Data Collection

The study used an anonymous questionnaire developed
and tested in previous studies from Romania'"'* based
on data from literature.'**>*® The present study includes
information collected through the anonymous question-
naires with regard to sociodemographic characteristics
(age, gender, and university), declared weight and height,
opinions and behaviors related to cancer prevention.

The investigated behaviors included:

Consumption of Fruits and Vegetables

It was investigated through two questions regarding how
many days they consumed fruits and vegetables fresh or in
different meals in the last week, respectively, how many
portions of fruits and vegetables they consumed in those
days. One portion represents the equivalent of approxi-
mately 80 g; for fruit, a serving was defined as a whole
fruit (eg, medium apple), three-quarters of a cup (178 mL)
of fruit juice, or half a cup (120 mL) of cut-up fruit. For
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vegetables, a serving is defined as one cup (240 mL) raw
leafy vegetables (eg, lettuce), half a cup of other vegeta-
bles, or three-quarters of a cup of vegetable juice.

Consumption of Red Meat

It was investigated through two questions regarding how
many days they consumed red meat such as beef, pork,
lamb, and goat from domesticated animals including that
contained in processed food such as sausages, salami,
respectively how many portions of red meat consumed in
those days. One portion of red meat was defined as a piece
of red meat having approximately the size of a deck of
cards (around 90-100 g).

Alcohol Consumption

It was investigated through two questions regarding how
many days they consumed alcoholic drinks in the last
week, how many drinks were consumed in those days.
One portion was defined as one glass of beer (350 mL),
one glass of wine (150 mL) or one glass of spirits (40 mL),
representing the equivalent of around 10-15 g of ethanol.

Involvement in Physical Activity
Participants were asked about the number of days when
they were involved in vigorous physical activity (refer to
activities that take hard physical effort and make you
breathe much harder than normal, such as aerobics, run-
ning, fast bicycling, or fast swimming, carrying heavy
loads), moderate activity (refer to activities that take mod-
erate physical effort and make you breathe somewhat
harder than normal, such as carrying light loads, bicycling
at a regular pace, cleaning the house), walking in the last
week and how long (in minutes) was the duration of
vigorous activity, moderate activity and walking.?
Opinions regarding cancer prevention assessed if par-
ticipants were aware of the relationship between body
overweight, vegetables and fruits consumption, red meat
consumption, physical activity, alcohol drinking and can-
cer prevention using a five-point scale for possibilities of
answers (from “I totally disagree* to “I totally agree®).
Moreover, students were asked their opinion about the
quantity of fruits and vegetables and red meat consumed in
the last week (possibilities of answers being appropriate,
too much, too less, I do not know) as well as their opinion
about their weight (possibilities of answers being appro-
priate, too big, too low, I do not know) and if they have
tried to lose or gain weight in the last year.

Data Analyses
The body mass index (BMI) was computed using the
formula BMI=weight/(heigh X height).'”

We calculated the average number of portions of fruits
and vegetables consumed per day and the average number
of portions of alcohol that they drank per day by multi-
plying the number of days/week with the number of por-
tions consumed during those days and dividing by seven.
At the same time, the average number of portions of red
meat consumed per week was computed by multiplying
the number of days/week that they consumed it with the
number of portions consumed on those occasions.

The number of minutes per week of moderate physical
activity (PA) was calculated by summing the number of
minutes of intense and moderate PA as well as walking per
week. Similar to other studies,®*’ we considered that 30
min of vigorous physical activity were equivalent to 60
min of moderate physical activity.

The prevalence of the investigated cancer-related beha-
viors—BMI, consumption of fruits and vegetables, con-
sumption of red meat, involvement in physical activity and
drinking alcohol— was assessed and the 2018 WCRF/AICR
Score was used to operationalizes the five behaviors. Two of
the behaviors addressed by the 2018 WCRF/AICR Score
(limit consumption of “fast foods” and other processed
foods high in fat, starches or sugars, and limit consumption
of sugar-sweetened drinks) could not be included because
the questionnaire did not include information about them.
The behavioral score was created for each person by sum-
ming the score obtained for the five behaviors.

The factor analysis using the method of principal com-
ponents with unrotated factor solution was used to recog-
nize major structures regarding cancer prevention-related
behaviors (the targeted issues were BMI, consumption of
fruits and vegetables, consumption of red meat, physical
activity, and alcohol use). Similar to other studies, we
considered that the main structures referred to factors
with eigenvalues of over 1.5.°*** The regression method
was used to measure the scores of factors for every pattern
and for each person.

The frequency of the opinions regarding the role of
nutrition and physical activity was assessed. The opinion
scores were computed by summing the score obtained by
one person for all five investigated opinions. Moreover,
the level of acknowledgement of the behavioral mistakes
was assessed among those with higher BMI, inappropriate
consumption of fruits and vegetables as well as red meat.
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Pearson's correlation was used to assess the association
between opinion scores, age, gender and the university (par-
ticipants from the University of Medicine and Pharmacy vs
the other students). Moreover, Pearson's correlation was
used to evaluate the association between the behavioral
score, age, gender, university as well as the opinion scores.
At the same time, a similar approach was used for investi-
gating the association between the main cancer prevention-
related structures and the variables mentioned before.

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

Results

Nutritional Patterns and Physical Activity
As presented in Table 1, 20.8% of the students are over-
weight/obese, while around 5% are underweight. The
majority of the students fulfill the recommendations for
physical activity of minimum 150 min per week.

Almost all participants do not respect the recommenda-
tions of eating a minimum 400 g of fruits and vegetables
and 70% eat even less than half of the recommended
quantity. In contrast, almost half of the students eat more
than the recommended quantity of 500 g/week of red meat.
With regard to alcohol consumption one out of three do
not respect the recommendations (maximum one drink/day
for women and two drink/day for men).

The factor analyses reveal two factors with regard to
cancer prevention-related behaviors. The first one consists
of those having an appropriate body weight, and having
a higher tendency for consumption of fruits and vegeta-
bles, performing physical activity, while being more prone
not to respect the recommendations regarding the alcohol
consumption. In contrast, the second factor refers to
a higher tendency to respect the recommendations both
for alcohol and red meat consumption (see Table 2).

Nutrition, Physical Activity and Cancer

Prevention: Participants’ Opinions

As presented in Table 3 the majority (81%) of the students
are convinced about the role of physical activity in cancer
prevention and 73% recognize the role of alcohol con-
sumption in cancer development.

Around 73% are convinced about the role of fruits and
vegetables in cancer prevention, while one quarter does
not know. Moreover, among those who do not eat enough
portions of fruits and vegetables 44.5% believe that the
consumed quantity is enough.

Table | Nutritional Patterns and Physical Activity

Issues Percentage 2018 WCRF/
% AICR Score

Mean (SD)

BMI? 0.41 (0.15)

<18.5 (underweight) 57

18.5-24.9 (normal weight) 735

25-29.9 (overweight) 19.3

230 (obesity) 1.5

Physical activity® 0.84 (0.35)

<75 min/week 14.2

75-<150 min/week 27

2| 50min/week 83.1

Fruits and vegetables 0.08 (0.13)

consumption®

<200 g/day (2.5 portions) 69.5

>200 g/day and <400 g/day 279

2400 g/day (5 portions) 2.6

Red meat consumption® 0.26 (0.24)

<500 g/week (5 portions) 527

> 500 g/week 473

Alcohol consumption® 0.64 (0.36)

0 drinks 45.7

<1/2 drinks/day (I for 16.1

women, 2 for men)

>1/2 drinks/day (I for 382

women, 2 for men)

Notes: Coded according to 2018 WCRF/AICR Score as 230 or <I18.5=0;
25-29.9=0.25; 18.5-24.9=0.5; information about waist circumference was not avail-
able. °Coded according to 2018 WCRF/AICR Score as <75 min/week=0; 275 and
<150 min/week=0.5; =150min/week=1. “Coded according to 2018 WCRF/AICR
Score as<200 g/day=0; >200 g/day and <400 g/day=0.25, 2400 g/day (5 portions)
=0.5; information about the quantity of fiber/day was not available. “Coded according
to 2018 WCRF/AICR Score as >500 g/week=0; <500 g/week=1; *information
regarding the consumption of processed meat was not available. “Coded according
to 2018 WCRF/AICR Score as >1/2 drinks/day=0; <I/2 drinks/day=0.5; O drinks/
day=1.

Only around one third know about the relationship
between red meat consumption and cancer risk, while
almost half recognize their lack of knowledge regarding
this. At the same time, only 10.5% of those eating too
much red meat are aware of this fact.

Fewer than two thirds of students are convinced about the
relationship between excessive weight and cancer. The
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Table 2 The Main Structures Regarding Cancer Prevention-
Related Behaviors: Results of Factor Analyses®

Table 4 Association Between Opinion Score, Behavioral Score
and Other Variables: Results of Bivariate Correlation Analyses®

Issues Factor | Factor 2
BMI 0.71

Physical activity 0.68

Fruits and vegetables consumption 0.30

Red meat consumption 0.78
Alcohol consumption —0.34 0.64

Notes: “Factor loadings higher than 0.30 are depicted.

percentage of those who realized that they are overweight is
65% and 62% of the overweight are trying in the last year to
lose weight.

Associations Between Opinion Score,

Behavioral Score and Other Variables

The results of the bivariate correlation show that the opinion
score was not influenced by age, gender or university, while
the behavioral score was higher among girls and those with
higher opinion scores. Similar situation was encountered for
factor 2, while factor 1 was associated with being students at
the University of Medicine and Pharmacy (see Table 4).

Table 3 Opinions About Cancer Prevention *

I Totally/l I Do 1 Totally/l
Partially Not Partially
Agree % Know | Disagree %
%

High body weight could 60.7 30.7 8.6

increase the risk of cancer

Physical activity could 81.5 17.0 1.5

contribute to cancer

prevention

Consumption of fruits and 71.3 24.4 43

vegetables could

contribute to cancer

prevention

Consumption of red meat 36.6 47.7 15.4

could increase the risk of

cancer

Alcohol consumption 73.1 16.2 9.9

could increase the risk of

cancer

Notes: *Answers were coded as | totally disagree= —2, | partially disagree= -1, | do

not know= 0, | partially agree= +1, | totally agree= +2.

Opinion Behavioral Factor | Factor
Score Score 1 2
University® NS NS 0.160 NS
Gender® NS 0.286 NS 0.337
Age NS NS NS NS
Opinion - 0.172 NS 0.202
score

Notes: *Only Pearson coefficients of correlations which are significant are
depicted. NS, non-significant. "Coded as O=other universities, |=University of
Medicine and Pharmacy. “Coded as 0=boys, |=girls

Discussion

This study presents data on the opinions and behaviors of
Romanian students with regard to lifestyle and cancer
prevention.

The results show that the relationship between being
overweight and several types of cancers was recognized by
60% of the students. Another Romanian study performed
in 2011 among adults having relatives with cancer showed
that the fact that being overweight might increase the risk
for several cancers was recognized by 45% of the partici-
pants, with people from urban areas being more aware of
this."> One out of five university students from our study
were overweight or obese, with obesity being present
among fewer than 2% of the participants. Another study
performed in 2016 among Romanian university students
showed similar results, while the prevalence of being over-
weight/obese was more than double among older adults, as
proved by another Romanian study.''** Moreover, in our
study two thirds of overweight students recognize that
their weight is higher than it should be and 62% were
trying to lose weight in the last year, showing the need for
appropriate education and counselling measures and ser-
vices for body weight management among university
students.

A percentage of 71% of our study participants recog-
nized the protective effect of fruit and vegetable consump-
tion against cancer; similar results were obtained by the
previous study performed among Romanian adults having
relatives with cancer.'? Nevertheless, almost all do not
fulfil the recommendations of eating 400 g fruits and
vegetables daily and two thirds are eating less than 200
g per day. One reason might be the fact that they do not
know the recommendations, almost half of the participants
believing they eat enough. Other studies from Romania
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also underlined the insufficient amount of fruits and vege-
tables consumed by different population groups, calling
for research and health promotion measures in order to
increase fruits and vegetables consumption.'!-**"%°

The risk of consuming red meat and cancer have got
the lowest percentage of people who agree with this
(around one third), while almost half recognize that
they do not know about this issue. In the study per-
formed among Romanian adults having relatives with
cancer half of the participants knew the link between
the consumption of red meat and cancer; older people,
those with a higher educational level and those living in
urban areas were more aware of it.!> Moreover, in our
study 47% of the participants eat more than 500 g of red
meat per week; similar results were also found in the
study performed among older Romanian adults.'" As for
fruits and vegetables, one reason might be the fact that
they do not recognize the recommendations, only 10% of
those eating too much recognize this. Once again, our
study shows that these recommendations for limiting the
consumption of red meat remain insufficiently known by
several population groups and as a consequence lead to
overconsumption by many participants. This situation is
influenced by other factors such as gastronomic cultural
habits and accessibility (pork is traditionally the meat
most frequently consumed in this region of Romania,
while the accessibility and attractiveness because of
price, taste, ease of use of different processed meat
products such as salami, sausages is also high).>**’

With regard to the risk of alcohol consumption for
different types of cancer 73% recognize this, the percen-
tage being similar to that obtained among adults having
relatives with cancer.'? Thirty-eight percent of the students
drink more than the recommended portions of drinks/day,
the percentage being higher compared with results per-
formed among older adults.'’

The protective effect of physical activity for cancer
was admitted by the majority of students (81.5%), the
percentage being higher than in the study performed
among adults having relatives with cancer where this
relationship was recognized by two thirds of the study
sample, people from urban areas and those having
a higher educational level being more aware.'> At the
same time, more than 80% of the students respect the
recommendations of physical activity/week, which is the
strength of this population group, while other groups of
adults perform less with respect to this issue.'' The

importance of PA for prevention of chronic diseases was
highlighted by different educational activities, including
mass media campaigns in Romania, while this age group
seems particularly interested in being physically active
and fit.

Several studies underline that healthy or unhealthy diet,
physical activity, and weight-related behaviors often do
not occur in isolation and are correlated with each other
in different ways with a possible synergetic effect of multi-
ple health behaviors on the risk of cancer, chronic condi-
tions and other health outcomes.****-!-3

Our study shows that there are two factors with regard
to cancer prevention-related behaviors. The first one
comprises having an appropriate BMI as well as having
better consumption of fruits and vegetables and perform-
ing the recommended time for PA, but these combine with
a tendency for inappropriate alcohol consumption. The
other factor refers to having a stronger tendency to respect
the recommendations regarding red meat consumption and
alcohol consumption.

No age and gender differences were found with regard
to opinion scores, but girls scored higher with regard to
behavioral score and it is noticed that the tendency of
belonging to the female group is associated with fac-
tor two.

Students
Pharmacy did not score higher for opinions or behavioral

from the University of Medicine and

scores, but factor one was more frequent among this
group. Students with higher opinion scores had also
a higher behavioral score and were more frequent among
the group from the factor two.

This study is subject to several limitations: it has
a cross-sectional design and a limited sample of
Romanian university students from Cluj-Napoca, some of
the information from the 2018 WCREF/AICR Score was
not evaluated by this study performed in 2017, while
weight and height were not measured and rely on students'

own perception.

Conclusions

This is the first study from Romania looking into knowl-
edge, attitudes and behavior of students with regard to the
role of diet and physical activity for cancer prevention. It
underlines that this group has good level of knowledge
with regard to the importance of some factors for cancer
prevention (physical activity, alcohol consumption), but
the translation of this knowledge into practice varies,
with involvement on PA being the recommendation best
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accepted. The level of knowledge for the role of alimen-
tary habits is moderate for fruits and vegetables (they
recognize their importance, but do not know how much
they should eat) or even low for red meat consumption.
Nevertheless, the recommendations are not respected by
many students with regard to these two alimentary beha-
viors. The role of BMI is recognized to quite a high extent
and students are preoccupied by maintaining an appropri-
ate BMI, with one out of five being overweight, while
many of these overweight students are trying to lose
weight.

Compared with older Romanian adults, university
students seems to perform better with regard to PA
involvement and BMI, similarly with regard to fruits
and vegetables consumption and red meat consumption
and worst regarding drinking alcohol, possibly related

to the developmental
|, 11:22.31.32

phase they are passing
throug

Future educational activities should focus on promot-
ing better nutritional habits, decrease alcohol consumption
and offer appropriate services for weight management

among Romanian university students.
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