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ABSTRACT 

Introduction: Nosocomial infections are a global problem in the health care system, but they more affect low- and middle-
income countries. Educating healthcare professionals about nosocomial infections and prevention strategies to have a 
significant impact on reducing the number of infections. 
Aim: To determine and compare students' knowledge and attitudes about nosocomial infections and prevention strategies 
at the Faculty of Nursing and Sanitary Engineering from the Faculty of Health Studies and the School of Medicine. 
Method: This is a cross-sectional study. The sample consisted of 150 students of third and fourth academic years, both 
sexes, from the Department of Nursing (n = 50), Department of Sanitary Engineering (n = 50) of Faculty of Health Studies 
and the School of Medicine (n = 50). The survey was conducted using a self-designed survey questionnaire, divided into 
three sections: knowledge of nosocomial infections, knowledge of hand hygiene, beliefs, and attitudes about the effect of 
education on nosocomial infections. Each unit had 5 statements, and the possibility of answering with "YES" or "NO".  
Result: Students of all three studies showed, on average, good knowledge of the occurrence and prevention of nosocomial 
infections. The post-hoc comparison showed significantly higher knowledge of students from the School of Medicine and 
Sanitary Engineering compared to the knowledge of students from the Department of Nursing (p <0.005), but not in the 
hand hygiene test. In the hand hygiene test, a significant difference in overall knowledge was found between the School of 
Medicine and Sanitary Engineering, in favor of the School of Medicine (p = 0.037). Most students from all faculties are 
convinced that knowledge of nosocomial infections and adherence to prevention measures is an important strategy in their 
prevention. 
Conclusion: The knowledge of the health-oriented faculties of the University of Mostar is satisfactory. Nevertheless, many 
students at all faculties consider that education at faculties is insufficient. 
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INTRODUCTION 

Nosocomial infections are a global public health 
problem associated with significant morbidity, 
mortality, as well as the burden and cost of the health 
system (1, 2). The burden of nosocomial infections 
particularly affects countries with low and middle 
economic development. According to global burden 
estimates, prevalence rates in low and middle-income 
countries are between 5.7% - 19.1%, and in high-
income countries between 5.7% - 7.5% (1, 3). A 
literature review (2017) conducted by the European 
Center for Disease Prevention and Control reported 
that over 3.2 million patients acquire at least one 
nosocomial infection in Europe each year with 16 
million extra days of hospitalization and 37 000 
attributable deaths (4).  

Nosocomial infections or Hospital-acquired 
infections are defined as infections acquired in a 
hospital by a patient admitted for another health 
reason, not for that infection. Also, nosocomial 
infections are infections developed by health 
professionals as a result of their daily work (5, 6). The 
development of an infectious within 48 to 72 hours 
after admission or within 10 days after discharge from 
hospital treatment is considered nosocomial 
infection(6, 7). In most cases, nosocomial infections 
are caused by bacteria, but the cause can also be 
viruses and fungi. The most common nosocomial 
infections in patients are urinary tract infections, 
lower respiratory tract infections, circulatory 
infections, post-operative infections (surgical site 
infections), and other bacterial infections (1, 3, 8). In 
hospital settings, intensive care units are most 
susceptible to the development of nosocomial 
infections(9). 

 A significant number of nosocomial infections, as 
well as consequent morbidities and mortality, can be 
prevented. The health and safety of patients or 
employees in the workplace should be an important 
strategy of any healthcare organization. Knowledge 
and application of prevention strategies in healthcare 
institutions by health professionals is a key element in 
maintaining the safety and well-being of patients, but 
also themselves (2, 8). In this process, the significant 
impact has the quality of education about prevention 
strategies on the facilities where health professionals 
have been educated. According to a study from 2007 
conducted at the University Hospital of Geneva 
(n=2000 health professionals), the poor level of 
knowledge affects the implementation and 
enforcement of prevention strategies for nosocomial 
infections(10). A study conducted at 31 of the 38 

Schools of Medicine in the United Kingdom and the 
Republic of Ireland found that the issue of nosocomial 
infections was present in only 60 % of the faculties (11). 
Data on the quality of education and the level of 
knowledge about nosocomial infections and their 
prevention strategies at the faculties of the University of 
Mostar where future health professionals are educated 
are not found. 

Thus, we conducted the current study to determine the 
knowledge of future health professionals about 
nosocomial infections and prevention strategies at the 
faculties of the University of Mostar. 

SUBJECTS AND METHODS 

This was a cross-sectional study. The total sample 
consisted of 150 participants of both sexes and the 
average age of the participants was 22 (95% CI = 22 to 
23) years. The study was conducted at two health-
oriented faculties of the University of Mostar, in the 
third and fourth years of study. The sample of 
participants was distributed in a ratio of 1: 1: 1, that is 
the School of Medicine (n = 50) and two departments of 
the Faculty of Health Studies: Nursing (n = 50) and 
Sanitary Engineering (n = 50).

The study was conducted in March 2018. Participation 
in the study was voluntary, participants have included 
in the study after the explanation of the study aims. 
Refusal to participate had no adverse consequences for 
the students. Data collection was completely 
anonymous. This study was approved by the Ethics 
Committee of both faculties on March 19, 2018. 

Questionnaire 

The questionnaire was self-designed for this study. The 
survey consisted of three parts: i) assessment of 
knowledge on the occurrence of nosocomial infections, 
ii) the effect of hand hygiene on the occurrence and 
prevention of nosocomial infections, and iii) attitudes 
and beliefs of students on the adequacy of teaching in 
universities regarding nosocomial infections. Each of 
these sections consisted of 5 statements, with the option 
of "Yes" or "No" answers (Supplementary file 1).

Statistical analysis 

Descriptive and inferential statistical methods were used 
in data analysis. Categorical data are presented in 
frequencies, and the significance analysis of the 
difference between categorical variables was performed 
by the Chi-Square test. The distribution of quantitative 
variables deviated from normal (analyzed by 
Kolmogorov-Smirnov test); thus, descriptive data were 
presented by nonparametric methods. Quantitative data 
were presented by the median and interquartile range 
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(25 to 75 percentile).In both tests (determination of 
knowledge about NI and hands hygiene) was 
determined the level of knowledge; poor knowledge 
was <3 correct answers and good knowledge was ≥3 
correct answers. The difference in knowledge between 
the three study programs was tested by the Kruskal-
Wallis test. Post-hoc analysis of the significance of the 
effect between groups was tested by Dunn's multiple 
comparisons with Bonferroni correction of the 
Kruskal-Wallis test. Differences in the knowledge 
according to study years and sex were analyzed by the 
Mann-Whitney U test. In all tests (two-sided), the 
significance level was p<0.05. Statistical software IBM 
SPSS Statistics 23 (Armonk, NY: IBM Corp.) was used 
for data analysis.  

RESULTS
 The total sample consisted of 150 participants. Women 
were more represented than men (n = 112, 74.7%). The 
average (median, 95% confidence interval) age in the 
total sample was 22 (22 to 23). 
Knowledge of nosocomial infections and hand hygiene 
The frequency of correct answers from the test of risk 
factors for nosocomial infections and hand hygiene test 
are shown in Table 1. Several statements revealed a 
significant difference in correct and incorrect answers 
between faculties, but in the final sum of correct 
answers, there was no difference between the knowledge 
on both the nosocomial infections test and the hand 
hygiene test. 

Table 1. Comparison of knowledge of students of Medicine (n=50), Nursing (n=50), and Sanitary Engineering 
(n=50) at the test of the risk factors for the development of nosocomial infection and the effect of hand hygiene 

Test statements 

No. (%) of students who correctly responded  to the 

statement* per faculties; (Total n=150) 

P†
Medicine Nursing Sanitary 

engineering 

Nosocomial infections test 

Older age or extremely young age (children and the elderly) 

increase the risk of nosocomial infections.  43 (86) 30 (60) 47 (94) <0.001 

All patients can be a source of infection regardless of the 

medical diagnosis. 37 (74) 49 (98) 45 (90) 0.001 

All body fluids (except sweat) should be considered a possible 

source of infection. 45 (90) 47 (94) 47 (94) 0.675 

The environment (air, water, inert surfaces) is the main source 

of bacteria that cause nosocomial infection.  14 (28) 11 (22) 12 (24) 0.778 

Standard work precautions apply only to healthcare workers 

exposed to body fluids. 

34 (68) 10 (20) 27 (54) <0.001 

Hand hygiene test 

 Personal hygiene of health care professionals is an important 

factor in the prevention of nosocomial infection 45 (90) 49 (98) 48 (96) 0.180 

 Hand hygiene is the most effective, simplest and most 

economical way to prevent nosocomial infection 49 (98) 48 (96) 50 (100) 0.360 

 Liquid soap and water are sufficient to remove 98% of 

transient microbial flora on the hands. 17 (34) 16 (32) 12 (24) 0.513 
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The effect of hygienic hand washing depends on the length of 

washing time and hand movements 

41 (82) 42 (84) 48 (96) 0.075 

Before disinfecting your hands with alcohol, it is necessary to 

wash your hands hygienically. 27 (54) 9 (18) 3 (6) <0.001 

*Option of "Yes" or "No" answers 

†Chi-Square statistical significance of comparison of the frequency of correct answers, by faculty groups; Statistical significance is in bold.

Differences in overall knowledge 

According to the results of the overall success of the 
surveys, a statistically significant difference in 
knowledge was found between the three faculties in 

nosocomial infections and hand hygiene tests. 
However, the average level of knowledge in both tests 
was good (≥ 60 %) in all faculties (Table 2).

Table 2. Comparison of knowledge of students of Medicine (n=50), Nursing (n=50), and Sanitary Engineering 
(n=50) at the Nosocomial infections test 

Level of knowledge 
No. (%) of students per faculty who responded  to the test per 
faculty(Total n=150) 

χ
2 

P Medicine Nursing Sanitary 
Engineering 

Nosocomial infections test 

None  1 (2) - (-) 1 (2) 

2
6
.

5 

0.00
3 

1 (20 %) 1 (2) 3 (6) 1 (2) 
2  (40 %) 6 (12) 14 (23) 2 (4) 
3 (60 %) 13 (26) 22 (44) 19 (38) 
4 (80 % ) 25 (50) 8 (16) 19 (38) 
5 (100 % ) 4 (8) 3 (6) 8 (16) 

Average knowledge %* 80 (60 to 
80) 

60 (60 to 60) 80 (60 to 80) 1
6
.
1 

<0.0
01 

Hand hygiene test 
None - (-) - (-) - (-)

2
4
.
8 

0.00
2 

1 (20 % ) 2 (4) - (-) - (-) 
2  (40 %) 4 (8) 3 (6) 3 (6) 
3 (60 % ) 17 (34) 32 (64) 34 (68) 
4 (80 %) 17 (34) 14 (28) 12 (24) 
5 (100 % ) 10 (20) 1 (2) 1 (2) 

Average knowledge %*  80 (60 to
80) 

60 (60 to 60) 60 (60 to 60) 7
.

5 

0.02
4 

*Average knowledge was determined on number of correct answer: 1 (20 % knowledge); 2 (40 % knowledge); 3 (60 % knowledge; 4 (80 %
knowledge); 5 (100 % knowledge). 
χ2 – Chi-Squared test; Df- Degrees of freedom;
* Data is presented with Median (95 % Confidence Interval); Difference was tested with Kruskal-Wallis test. Statistical significance is in bold.
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Post-hoc analysis showed that students of the School of 
Medicine and students of Sanitary Engineering have a 
higher level of knowledge about risk factors for 
developing a nosocomial infection compared to nursing 
students. In the hand hygiene test, a significant 

difference in students' level of knowledge was found 
only between the School of Medicine and Sanitary 
Engineering, in favor of the School of Medicine (Table 
3). 

Table 3. Post-hoc comparison of the level of knowledge in nosocomial infections and hand hygiene tests 

Faculty group 

Nosocomial infections test Hand hygiene test 

Test 
statistics* 

P-
value 

Test 
statistics* 

P-value

Medicine vs Nursing -26.79 0.004 -17.04 0.087 

Medicine vs Sanitary Engineering -3.60 1.000 -19.56 0.037 

Nursing vs Sanitary Engineering -30.39 0.001 2.52 1.000 

In the Nursing program, a significant difference in the 
level of knowledge in the nosocomial infections test 
was found between the third and fourth study years. 
Third-year students of Nursing showed average poor 

knowledge of nosocomial infections. All other students 
showed good knowledge of nosocomial infections and 
prevention strategies (Figure 1). 

Figure 1.The level of knowledge students of the School of Medicine and the Faculty of Health Studies from the 
University of Mostar about risk factors for the development of nosocomial infections. 

In the hand hygiene test, there was no difference in the 
level of knowledge between study years in any faculty 
group. Students from both academic years at all 
faculties have a good level of knowledge about hand 
hygiene as a preventive strategy (≥3 correct answers) 
(Figure 2). The majority of fourth-year Nursing 
students (68%) and third-year Sanitary Engineers 

students (72%) correctly answered 3 of the 5 offered 
claims in the hand hygiene test, with an established 
average of 3 (95% CI = 3 to 3) correct answer (Figure 2, 
Table 2). 
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Figure 2. The level of knowledge students of the School of Medicine and the Faculty of Health Science from the 
University of Mostar at the hand's hygiene test. 

There was no significant difference between male and 
female students in level of knowledge in nosocomial 
infections test (U (1, n = 150) = 2.06; p = 0.747), as well 
as hand hygiene test (U (1; n = 150) = 2.05; p = 0.693). 

Students’ Attitudes and beliefs 

Attitudes and beliefs of students of the School of 
Medicine and the Faculty of Health Studies of the 
University of Mostar on the adequacy of education in 
the studied study programs, as well as its role in the 
prevention of nosocomial infections, are shown in 

Table 4. A significant difference in the answers of 
students by faculties and study program was found in 
all statements, except in satisfaction with the 
theoretical teaching of nosocomial infections. Most 
students are convinced that education at faculties is 
insufficient, except for students of the School of 
Medicine where more than half of the participants 
expressed satisfaction with practical education. 
However, a sufficient number of students of the School 
of Medicine and Sanitary Engineering believe that the 
provided knowledge is sufficient for future work. 

Table 4. Comparisons of positive and negative attitudes and beliefs of students of Medicine (n=50), Nursing (n=50), 
and Sanitary Engineering (n=50) about nosocomial infections 

Attitudes/Beliefs of students  

No. (%) of students who responded  
positively to the statement per faculties 
(Total n=150) 

Medic
ine 

Nursi
ng 

Sanitary 
Engineeri
ng χ

2 
p 

Transfer of the theoretical knowledge in the 
program was satisfactory 

20 
(40) 

16 
(32) 

14 (28) 1
.
6
8 

0.4
32 

Transfer of the practical knowledge in the 
program was satisfactory 

27 
(54) 

17 
(34) 

13 (26) 8
.
8
3 

0.0
12 
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Nosocomial infections are a result of 
insufficient knowledge of the staff 

30 
(60) 

38 
(76) 

42 (84) 7
.
6
4 

0.0
22 

Large number of nosocomial infections can 
be prevented 

34 
(68) 

38 
(76) 

46 (92) 8
.
9
0 

0.0
12 

The knowledge provided at the faculties is 
sufficient for future work 

35 
(70) 

23 
(46) 

32 (64) 6
.
5
0 

0.0
39 
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DISCUSSION 

The knowledge about nosocomial infections as well 
the importance of proper hand hygiene in their 
prevention by students of the University of Mostar is 
satisfactory; the average level of knowledge in both 
tests was 60%. The students of the School of Medicine 
showed the highest knowledge in both tests. In the test 
of nosocomial infections and the importance of 
prevention strategies, the least knowledge was showed 
students of the Nursing program from the Faculty of 
Health Studies (FHS); there was significantly less 
compared with other studies programs. In the Hand 
Hygiene test students of the study program of Sanitary 
Engineering showed the significantly least knowledge 
compared with students of the School of Medicine 
Medicine, but without a significant difference in 
knowledge in comparison of the studies programs 
from FHS, Sanitary Engineering and the Nursing. 

Similar findings as in our study were found in 
a study conducted in Osijek in 2016, which involved 
316 students from three study programs: Medicine, 
Nursing, and Medical Laboratory Diagnostics. 
Students showed an adequate level of knowledge on 
the prevention of nosocomial infections and an 
insufficient level of knowledge on the proper 
implementation of hand hygiene was observed, more 
precisely on the indications for hand disinfection with 
alcoholic preparations (antiseptics). Students of 
Medical Laboratory Diagnostics showed greater 
knowledge of nosocomial infections compared with 
other study programs (12).  

On the other side, knowledge of nosocomial 
infections among our students is greater than 
knowledge of students from two studies conducted in 
Italy in 2011 and 2015. In a 2011 study (Colosi and 
colleagues), the level of knowledge about nosocomial 
infections was surveyed on a sample of 117 students of 
Medicine and Nursing, while in a 2015 study 
(Pasquarella and colleagues), the sample consisted of 
510 dental students from seven Italian universities. In 
both studies were determined sufficient knowledge in 
the field of standard precautions at work, while the 
results in the field of hand hygiene were somewhat 
weaker, and knowledge of nosocomial infections 
themselves was classified as insufficient (13, 14). 

In a recently published study (Bayleyegn and 
colleagues, 2021) conducted at the University of 
Gondar Comprehensive Specialized Hospital, North 
West Ethiopia, and where the sample consisted of 236 
health care workers, is determined good knowledge 
about nosocomial infections (90%) and 57.2% of them 
have positive beliefs toward nosocomial infections 

prevention. However, only 36% of the health workers 
surveyed in this study had good practice in nosocomial 
infection prevention; the level of education and work 
experience was significantly related to the attitude and 
practice of NI prevention (p <0.005) (15). In our study, 
more than half of the surveyed students from the School 
of Medicine and the Department of Sanitary Engineering 
of the FHS believed that the education provided at the 
faculties was sufficient for future work (70% vs 64%), 
unlike the students of the Department of Nursing where 
less than half of the respondents (46%) had an attitude. 
However, less than half of the students at all faculties 
believe that theoretical teaching at the faculties is 
sufficient (Medicine 40% vs. Sanitary Engineering 28% 
vs. Nursing 32%). When it comes to practical teaching 
about nosocomial infections, the Students of the School 
of Medicine had more positive attitudes compared to 
theoretical teaching, while FHS students expressed 
positive attitudes in a sufficiently similar ratio as for 
theoretical teaching. However, most students of the 
School of Medicine and the Sanitary Engineering 
program, but not the Nursing program, are convinced 
that the education provided to them is sufficient for 
future work. Also, the results of our study and the 
established knowledge and attitudes are sufficiently 
comparable with previously established knowledge and 
attitudes in terms of disease prevention and better 
quality of work from similar studies conducted at the 
University of Mostar, among students and health 
professionals (16, 17). 

 It is quite clear that the knowledge of health 
professionals about nosocomial infections is a key 
strategy for their prevention, as well as that the basic 
knowledge about nosocomial infections is acquired 
during schooling or study (6, 11, 18, 19). In our study, 
students showed good knowledge about nosocomial 
infections, which assumes that the application of the 
same will have its benefits during implementing 
prevention strategies in the future work of our students. 
By applying the acquired knowledge about nosocomial 
infections, our students will protect themselves, patients, 
and the health care system in general. The obtained 
significant difference in answers between studies in 
terms of standard precautions gives us a new motive for 
additional education first in the study of nursing (most 
incorrect answers), but also the other two studies 
(uncertainty about the answers).  

The most important aspect of infection control 
and prevention of nosocomial infections is hand hygiene 
(20-22). In addition to importance, hand hygiene is also 
the simplest way to prevention strategy of nosocomial 
infections (23). Routine hand hygiene removed 
pathogenic microorganisms that are transiently on the 
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healthcare worker and in that way limits the risk of 
transmission to the patient. Hand hygiene also 
prevents colonization and infection in the healthcare 
worker and the contamination of the environment 
(20). The World Health Organization (WHO) has 
identified five moments in which hand hygiene should 
always be practiced: before touching a patient, before 
any clean or aseptic procedure, after exposure to body 
fluid, after touching a patient, and after touching 
patient surroundings (24). According to the WHO, in 
most situations, alcohol disinfectants should be used 
in the process of hand hygiene, while handwashing 
with soap and water is used for visible soiling of hands 
(eg. blood) and preparation for surgical procedures 
(25). Voss and colleagues (2006) state that cleaning 
hands with a disinfectant (eg. alcohol) is a simple and 
undemanding procedure; does not require prior 
thorough hand washing, lasts only a few seconds, and 
means a lot for the prevention of nosocomial 
infections (26). Our study indicated that knowledge of 
the importance of hand hygiene is not satisfactory in a 
sufficient number of students, especially from FHS. In 
addition, a sufficient number of FHS students did not 
know that the application of alcoholic disinfectants 
does not require prior handwashing with soap and 
water. However, in our study, the moments in which 
both handwashing methods were applied were not 
specified in detail, which could have had an impact on 
the obtained results of knowledge of FHS students. 
This is the limitation of this study. The limitation of 
this study is certainly an applied questionnaire 
prepared only for the purposes of this study; In 
addition to being able to influence the biased 
knowledge of our students, it is not standardized, but 
self-designed. 

In addition to the above limitations, this study 
has several strengths. First, this is the first study to 
indicate the level of knowledge about nosocomial 
infections among students of our University. The 
results of this study should in any case be an incentive 
to include additional education (both theoretical and 
practical) in faculties. Second, this study indicates 
what this additional education should contain; pay 
more attention to hand hygiene with a more detailed 
explanation of the same. Finally, this study should be 
an incentive to conduct a new, methodological of 
better quality study. 

CONCLUSION 

Knowledge and beliefs about nosocomial infections 
among students from University in Mostar are 
satisfactory. Although satisfactory knowledge and 

positive beliefs are present in a larger number of students 
and the fact that most students are convicted that 
present knowledge is sufficient for future work, the 
results indicate the need for additional education on 
nosocomial infections. Additional education is especially 
needed in the area of hand hygiene. 
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