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Objective  The aim of this study was to test knowledge, attitudes, and behavior of 
the students from the Bjelovar University of Applied Sciences in relation to oral health, 
and to determine the respectable differences between students of nursing and tech-
nical study programs.
Materials and Methods  Students were randomly selected to represent a convenient 
sample. A total of 140 students from nursing and technical studies were interviewed 
by using the World health organization Oral Health Questionnaire, adapted to fit the 
study purposes.
Statistical Analysis  Descriptive statistics were used to determine frequency distribu-
tion and percentages for all variables. Pearson’s Chi-square test was used to compare 
the proportions. A p-value less than 0.05 was considered to be statistically significant.
Results  The distribution of participants regarding gender was significantly different 
between the study programs (p = 0.000). Significant difference was also observed in 
their perceived socioeconomic status (p = 0.001). A significant difference was found 
between the study programs regarding the knowledge whether bad teeth could impair 
general health (p = 0.001), could tooth decay and periodontal disease may be pre-
vented (p = 0.002), as well as the importance of regular dental check-ups for preven-
tion of tooth decay (p = 0.028). There were significant differences regarding dietary 
habits and alcohol consumption in the past 30 days between the observed study pro-
grams (p = 0.000) while no significant differences were found regarding tobacco and 
tobacco product use (p = 0.170).
Conclusion  Results obtained and presented in this paper show better knowledge 
and more favorable habits and behaviors among the students from nursing study pro-
gram compared with the technical ones. Still all students’ habits should be changed 
to improve oral health. To change attitudes and influence habits, effective oral health 
promotion programs are needed; not only in colleges, but also in primary and second-
ary schools.

Abstract

DOI https://doi.org/ 
10.1055/s-0041-1731852 
ISSN 1305-7456

© 2021. The Author(s).
This is an open access article published by Thieme under the terms of the Creative 
Commons Attribution License, permitting unrestricted use, distribution, and repro-
duction so long as the original work is properly cited. (https://creativecommons.
org/licenses/by/4.0/).
Thieme Medical and Scientific Publishers Private Ltd. A-12, Second 
Floor, Sector -2, NOIDA -201301, India

 Eur J Dent 2022;16:102–108.

Keywords
	► attitude
	► habits
	► knowledge
	► oral health

Original Article

Article published online: 2021-08-24



103Behavior of Nursing and Technical Students in Croatia  Cabov et al.

European Journal of  Dentistry  Vol. 16  No. 1/2022  ©  2021. The Author(s).

Introduction

World health organization (WHO) describes oral health as 
a state of complete well-being and functional ability of the 
teeth and their supporting tissues required for chewing, 
talking, and esthetics.1 It has been acknowledged that oral 
health is of great importance for general health. Numerous 
investigations and a large body of scientific evidence show 
the relationship between oral health and some systemic dis-
eases such as cardiovascular disease, diabetes, obesity, arthri-
tis, mild cognitive impairment, and even some malignant 
diseases.2,3 Furthermore, oral health is an important indicator 
of the overall health and well-being, as well as the quality 
of life.4 The most common problems seen in the oral cavity 
are tooth decay (caries), periodontal diseases, and oral carci-
noma. One investigation found that oral diseases were pres-
ent in 3.9 billion people in the world and were led by tooth 
decay.5 Periodontal diseases were found in approximately 
20% of the world population, while oral carcinoma placed 
sixth on the list of most common carcinomas in the world.6,7 
Risk factors associated with oral disease development are 
related to the lifestyle. All of the above mentioned oral condi-
tions may be related to behavior, attitudes, and knowledge on 
oral health. Food rich in carbohydrates, tobacco, and alcohol 
consumption; poor oral hygiene and inadequate dental main-
tenance contribute to the development of oral diseases.4,6,7 
Behavior is defined as a constant and usual mode of carrying 
out something or behaving and is extremely hard to give up, 
while the attitude is defined as the way in which a person 
views and evaluates something or someone. Attitude deter-
mines our tendencies of behaving in a certain way.8,9 Both 
behavior and attitudes are acquired during one’s life and as 
such may have either positive or negative effect. However, 
they may be changed and modified by acquisition of knowl-
edge, in this case on the importance of oral health. Many 
epidemiological investigations demonstrate a connection 
between environmental and behavioral factors, which may 
have detrimental effects on health and lead to development 
of oral diseases.10,11 Tooth decay and periodontal diseases are 
considered as behavioral diseases and may be controlled by 
altering or modifying certain aspects of lifestyle, in particular 
adequate maintenance of oral hygiene. Added sugars in food 
and alcoholic beverages pose the greatest threat related to 
nutritional habits since they can serve as the energy source 
for bacteria helping them grow, building plaque deposits, 
and acids which in turn damage tooth enamel and dentine.12 
Moreover, numerous investigations confirmed that reduced 
intake of alcoholic beverages and reduction of tobacco con-
sumption may significantly reduce the risk of oral carcinoma 
development.13-15 Knowledge of the importance of oral health 
and risk factors for development of oral diseases may have 
a strong effect on one’s behavior and attitudes, with stu-
dents being the perfect target group since theirs is the very 
age when most of the behavior and attitudes are defined.14-17 
It is feasible that students in healthcare sector will have 
greater scope of knowledge on health issues, since their very 
choice of future profession means that they are aware of the 

importance of not only human health, but also the need to 
participate actively in providing help to others.

The aim of this study was to test knowledge, attitudes, 
and behavior of the students from the Bjelovar University of 
Applied Sciences in relation to oral health, and to determine 
the respectable differences between students of nursing and 
technical study programs.

Materials and Methods
This study was conducted at the Bjelovar University of 
Applied Sciences, Croatia during the academic year 2018/19. 
Students were randomly selected from the group of fresh-
men and sophomores of the nursing and technical programs. 
A total of 140 students were recruited, 70 from each branch. 
In both study programs, half of the participants were fresh-
men and half were sophomores. The mean age of all students 
was 22.79 ± 6.23 years.

For the purpose of this investigation, the WHO Oral health 
survey questionnaire was used, with added questions related 
to the participants’ attitude on oral health.18 Before filling 
out the questionnaire, the participants were informed of 
the aims and purpose of the investigation and signed the 
informed consent. The consent form and questionnaire were 
in no way matched. Therefore, the available data could not be 
correlated to the participants. The participation was entirely 
voluntary, and regardless of having been selected randomly, 
the participants were able to drop out of the investigation at 
any time. This investigation has been approved by the Ethics 
Committee of the Bjelovar University of Applied Sciences 
and the Board for biomedical trials of the Faculty of Health 
Studies in Rijeka, Croatia.

The questionnaire contained questions referring to general 
information (age, gender, faculty affiliation, study year, and 
perceived financial status of the family), oral health informa-
tion (How many natural teeth, crowns, and implants do you 
have?/In the past 12 months, did your tooth or mouth prob-
lems cause any pain or discomfort?/Do you have any remov-
able dentures?/How would you describe the condition of your 
teeth and gums? Is it “excellent,” “very good,” “good,” “aver-
age,” “poor,” or “very poor”?), as well as habits and attitudes 
on oral health (do you believe bad teeth can impair general 
health?/How often do you clean your teeth?/Do you use any 
of the following to clean your teeth/Do you use toothpaste to 
clean your teeth?/Do you use toothpaste that contains fluo-
ride?/How long has it been since you last saw a dentist?/What 
was the reason of your last visit to the dentist?/Because of the 
condition of your teeth or mouth, how often have you experi-
enced any of the following problems in the past 12 months?/
How often do you eat or drink any of the following foods, even 
in small quantities?/How often do you use any of the following 
types of tobacco/During the past 30 days, on the days you drank 
alcohol, how many drinks did you usually drink per day?).

Statistical Analysis
Statistical analysis was performed by using the Statistical 
Package for Social Science (SPSS). Descriptive statistics were 
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used to determine frequency distribution and percentages 
for all variables. Pearson’s Chi-square test was used to com-
pare the proportions, and Fisher’s exact test was adopted if 
necessary. A p-value less than 0.05 was considered to be sta-
tistically significant.

Results
A total of 140 students participated in the study, that is, 35 per 
each study program and study year. ►Table 1 demonstrates 
the distribution of participants regarding gender with signif-
icant difference between the study programs: 84.4% males 
in technical programs versus 25.7% in nursing (p = 0.000). 
Significant difference was observed in their perceived socio-
economic status, where 17.2% of students from technical 
programs viewed their standing as above average versus 
only 1.4% of nursing students (p = 0.001).

Regarding the questions on the number of teeth in the 
mouth, crowns, implants, or dentures, no significant differ-
ences were observed between the study groups; the same 
applies for the questions regarding the condition of teeth 
and gums.

Oral health attitudes are listed in ►Table 2. A significant 
difference has been found between the study programs 
regarding the question whether bad teeth could impair gen-
eral health, where 14.1% of those from technical programs 
say that they are not sure this is true (p = 0.001). Furthermore, 
the statistically significant differences were observed regard-
ing the statements: “Tooth decay and periodontal disease 
may be prevented” (p = 0.002) and “Regular dental check-ups 
are important for the prevention of tooth decay” (p = 0.028). 
Students from nursing study program agree significantly 
more often with these statements compared to the technical 
students.

The answers to the question (how often do you clean your 
teeth?) are presented in ►Table  3. It is important to note 
that 46.9% technical students say that they brush twice a day 
or more often, compared with 78.6% of students from nurs-
ing program (p = 0.002). Dental floss is more frequently used 
by the nursing students (p = 0.021) as it showed at ►Table 4.

As for the dietary habits, there are significant differences 
regarding consumption of fruit (p = 0.003), sweet foods (p = 
0.007), carbohydrate-rich foods (p = 0.005), and sugar chew-
ing gums (p = 0.010).

Finally, there were no significant differences regarding 
tobacco and tobacco product use (p = 0.170), whereas alco-
hol consumption in the past 30 days (►Table 5) showed sig-
nificant differences between the observed study programs  
(p = 0.000), with 12.5% of the technical students stating that 
they consume less than one drink per day, versus 38.6% of the 
students from nursing program.

Discussion
The scope of numerous investigations performed around 
the globe among people belonging to different age groups 
has been to gain insight into the knowledge, behavior, and 
attitudes related to oral health. During the past decades, a 
significant decrease in prevalence of oral diseases has been 
observed, especially in developed countries, which has been 
linked to the awareness of the importance of oral health, 
implementation of healthy lifestyle, and effective application 
of prevention programs.19 Young people, including students, 
are an important segment of the society, since their behav-
ior may play a crucial role in the positive change of behav-
ior reflected in the entire community.20,21 To increase the 
effectiveness of the education and prevention programs, one 
should gain some insight into the knowledge, behavior, and 
attitudes of this target group. This investigation provided the 
information on general data, oral health data, attitudes, and 
behavior regarding oral health in the group of nursing and 
technical students.

In this study population, there was a statistically signifi-
cant difference regarding the participants’ gender (p = 0.000). 
The questionnaire was distributed to 84.4% of males attend-
ing the technical programs versus 25.7% in nursing program. 
Male gender is predominant at the technical programs of the 
Bjelovar University of Applied Science, whereas the opposite 
goes for nursing. This result may be explained by the fact that 
technical study programs are more frequently attended by 

Table  1   Sociodemographic data of the participants

Technical studies (%) Nursing program (%) Total (%) p-Value

Gender Male 84.4 25.7 53.7

Female 15.6 74.3 46.3

Total 100.0 100.0 100.0

Study year Freshman 54.7 50.0 52.2 0.587

Sophomore 45.3 50.0 47.8

Total 100.0 100.0 100.0

How would you rate your 
socioeconomic status?

Below average 4.7 0.0 2.2 0.001

Average 78.1 98.6 88.8

Above average 17.2 1.4 9.0

Total 100.0 100.0 100.0
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men, while females are predominant students at biomedical 
faculties including nursing programs. This tendency has also 
been reported by Buccheri22 who confirmed that females are 
more interested in medical study programs than males who 
prefer technical knowledge. The interest in programs such as 
computing and electrotechnics is rising due to great techno-
logical advances in those fields and possibility of application 
of the knowledge in almost every line of work. Furthermore, 
upon completion, students usually face no problems in find-
ing the job while being offered above the average pay levels. 
It may therefore be expected that more women will apply to 
those study programs in the future, and not only in Croatia.

Regarding the question on the students socioeconomic 
status, significant differences were observed between the 

study programs. Of those interviewed, 17.2% of the technical 
students reported their status as above the average compared 
just 1.4% of nursing students. These results are not in line with 
the available investigations demonstrating that technical 
students are usually more financially vulnerable compared 
with their biomedical counterparts. Al-Hussaini12 analyzed 
sociodemographic data on medical, pharmacology, and den-
tal students, and 51.5% of them stated their families had 
incomes above the average, while 34.9% stated their family 
income was average.

►Table 2 showing the students’ attitudes regarding the 
effect dental health on overall health also demonstrates 
significant differences between study groups. All nursing 
students were affirmative (100%) versus 82.8% of technical 

Table  2   Perceived effect of tooth-related conditions on general health

Technical 
studies (%)

Nursing program (%) Total (%) p-Value (0.001)

Decayed teeth cannot 
affect general health

I agree 82.8 100.0 91.8

I do not agree 3.1 0.0 1.5

I am not sure 14.1 0.0 6.7

Total 100.0 100.0 100.0

Tooth decay and per-
iodontal diseases are 
preventable

I agree 81.2 98.6 90.3 0.002

I do not agree 3.1 1.4 2.2

I am not sure 15.6 0.0 7.5

Total 100.0 100.0 100.0

Regular dental check-ups 
are important for tooth 
decay prevention

I agree 79.7 94.3 87.3 0.028

I do not agree 9.4 4.3 6.7

I am not sure 10.9 1.4 6.0

Total 100.0 100.0 100.0

I brush teeth regularly to 
keep them healthy

I agree 87.5 97.1 92.5 0.075

I do not agree 4.7 0.0 2.2

I am not sure 7.8 2.9 5.2

Total 100.0 100.0 100.0

Dental esthetics influences 
the way others see us

I agree 84.4 92.9 88.8 0.129

I do not agree 1.6 2.9 2.2

I am not sure 14.1 4.3 9.0

Total 100.0 100.0 100.0

Table  3   Frequency of tooth brushing

Technical
studies (%)

Nursing  
program (%)

Total (%) p-Value (0.002)

How often do 
you brush your 
teeth?

Never 1.6 0.0 0.7 Once a month

0.0 0.0 0.0 2–3 times a week 6.2

0.0 3.0 Once a week 0.0 0.0

0.0 2–6 times a 
week

7.8 4.3 6.0

Once a day 37.5 17.1 26.9 Twice a day or more

46.9 78.6 63.4 Total 100.0

100.0 100.0



106 Behavior of Nursing and Technical Students in Croatia  Cabov et al.

European Journal of  Dentistry  Vol. 16  No. 1/2022  ©  2021. The Author(s).

students. For comparison, Gopikrishn23 showed that 73% of 
the engineering students and 74.8% of their nursing counter-
parts consider dental health as an important factor in general 
health. As for the question whether tooth decay and peri-
odontal diseases are preventable, 98% of nursing students 
said “yes” versus 81.2% of technical students. Furthermore, 
94.3% of students attending nursing programs think that reg-
ular dental check-ups can prevent tooth decay, while 79.7% of 
the students from technical programs gave the same answer. 
Similar data were obtained by Jaramillo24 who showed that 
the nursing students had superior knowledge on oral health 
compared to the students from technical faculties. Nursing 
students are the future promoters of the importance of health 
maintenance and oral health knowledge is implemented in 

their study programs. Finally, the available results demon-
strate that nursing students have more positive attitudes 
towards the importance of oral health compared to the tech-
nical ones.

►Table  3 presents data related to oral habits. Based on the 
acquired knowledge, one develops habits performed daily 
usually without thinking. The question (“how often do you 
brush your teeth?”) showed significant differences between 
the observed study programs, 46.9% of students from tech-
nical programs stated that they brushed twice a day or 
more, compared to 78% of those from nursing program who  
provided the same answer. There are 37.5% of technical stu-
dents who brush only once a day versus 17.1% of the nurs-
ing ones, this difference is significant. Kaira et al25 tested 

Table  4   Comparison between the means for oral health maintenance

Do you use any of the following to 
clean your teeth?

Technical
studies (%)

Nursing
program (%)

Total (%) p-Value

Toothbrush Yes 100.0 100.0 100.0

No 0.0 0.0 0.0

Total 100.0 100.0 100.0

Wooden toothpicks Yes 37.5 27.1 32.1 0.200

No 62.5 72.9 67.9

Total 100.0 100.0 100.0

Plastic toothpicks Yes 9.4 8.6 9.0 0.871

No 90.6 91.4 91.0

Total 100.0 100.0 100.0

Dental floss Yes 34.4 54.3 44.8 0.021

No 65.6 45.7 55.2

Total 100.0 100.0 100.0

Chewstick/miswak Yes 3.1 1.4 2.2 0.507

No 96.9 98.6 97.8

Total 100.0 100.0 100.0

Other Yes 10.9 8.6 9.7 0.644

No 89.1 91.4 90.3

Total 100.0 100.0 100.0

Table  5   Alcohol consumption in the past 30 days

During the past 30 days, on the days you drank 
alcohol, how many drinks did you usually drink 
per day?

Technical
studies (%)

Nursing  
program (%)

Total (%) p-Value

Less than one 12.5 38.6 26.1 0.000

1 drink 10.9 12.9 11.9

2 drinks 10.9 11.4 11.2

3 drinks 10.9 10.0 10.4

4 drinks 3.1 10.0 6.7

5 or more drinks 45.3 17.1 30.6

I have not been drinking any alcohol for the past 30 
days

6.2 0.0 3.0

Total 100.0 100.0 100.0
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the knowledge, attitudes, and behavior among the nursing  
students at the Medical School in India, and they published 
the results of 111 participants, 48.7% of students brush their 
teeth twice a day and 28.9% of students brush once a day. 
Results of the investigation presented hereby demonstrate 
more nursing students brush twice a day compared to the 
nursing students in India. In another investigation from 
Lithuania by Pacauskien,26 92% students from biomedical 
colleges brush their teeth twice a day, whereas 73.3% of 
technical students reported the same habit. If we should 
compare these results to those hereby presented, students 
from Croatia demonstrated poorer oral hygiene maintenance 
habits compared to those from Lithuania.

Dental floss is a valuable addition to oral hygiene main-
tenance, and it is used by 34.4% of the students from tech-
nical study programs compared with 54.3% of the students 
from nursing program. This difference is statistically signif-
icant. For comparison, in Lithuania 44.6% of the biomedical 
and 17.3% of the technical final year students use dental 
floss.26 We may conclude that students from the Bjelovar 
University of Applied Science used dental floss more often.

The question (when did you last visit your dentist?) shows 
a marking difference between the observed study groups: 
32.8% of the students from technical study programs state less 
than 6 months compared to 50% of the students from nursing 
students. Similarly, very interesting results were obtained by 
Gopikrishna,23 showing that dental check-ups fail to follow 
the trends. For example, 28.05% never visit their dentists, 
while 38.7% visit the dentist only when they feel the pain. 
Distribution among the students show that 39.1% technical 
students and 34.3% nursing students visited their dentists 
only when in pain. As reported in the investigation by Kaira,25 
19.8% of the nursing students visit their dentists twice a year. 
It has been widely accepted that regular dental check-ups are 
necessary every 6 months, therefore this reported behavior 
obviously fails to follow these recommendations.

Considering the observed study programs, there are sig-
nificant differences regarding dietary habits. The data show 
that—surprisingly—nursing students have poorer dietary 
habits. Beside playing an important role in maintaining 
the general health, healthy and balanced diet may have an 
important effect on one's intellectual achievements, empha-
sizing the importance of the right choice of nutrients in 
everyday life.27 It also important that all future health pro-
fessionals have a healthy diet and promote healthy lifestyles. 
Smoking poses a risk factor for development of numerous 
oral diseases. According to the available data, the percent-
age of students who smoke varies significantly from 2.4 to 
37%.28 Pacauskiene et al26 found that 26.7% of technical stu-
dents smoke, compared with 9% of biomedical sophomores 
and 12% of final year students in biomedical programs. 
Our results showed no differences between students. 
Another problem among students is alcohol consumption.  
Changes in life circumstances, lack of parental surveillance, 
and increased stress lead to an increased intake of alco-
holic beverages, leading to many undesired consequences.  
This investigation found significant differences regarding the 

observed study groups. Regarding the number of drinks per 
day, 12.5% of technical students say less than one per day 
versus 38.6% of nursing ones. This may at least partially be 
explained by the fact that nursing study programs are more 
frequently attended by female students.29

Conclusion

Results obtained and presented in this paper show better 
knowledge and more favorable habits and behaviors among 
the students from nursing study program compared with 
the technical ones. One of the possible reasons in the fact 
that nursing study program offer more educational subjects 
focusing on health and disease prevention, including oral 
health. Students are therefore educated on the right approach 
to health and disease, and analyze public health issues.

Oral health is an integral part of the overall health main-
tenance. Tooth decay is one of the most common oral prob-
lems and is considered as a huge public health problem in 
the whole world. Taking into account a high occurrence of 
tooth decay in the population, a more intensive general edu-
cation should be deemed necessary. Students are particu-
larly vulnerable groups, and they should be further educated 
through workshops. Furthermore, public actions should be 
taken more frequently, being provided with a greater media 
access, particularly for the oral health experts. Mandatory 
routine check-ups must be introduced for the most vulner-
able groups, and dental examination should become an inte-
gral part of the standard medical examination.
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