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Abstract
Introduction. Nurses, who constitute the largest part of the healthcare team, 
start to encounter many occupational exposures from the beginning of their 
education and this exposure continues throughout their professional lives.
Aim. The aim of the study is to evaluate the effect of occupational health and 
safety education on the knowledge levels of second year nursing students. 
Materials and Methods. The sample of the quasi-experimental research with 
a single-group pre-test post-test design consisted of 261 second-year nursing 
students. The data of the research were collected with the “Descriptive Cha-
racteristics Questionnaire” and the “Occupational Health and Safety Training 
Questionnaire” between March-June 2018. 
Results. The average age of the students participating in the research is 
20.87±1.31. When the pre-test and post-test occupational health and safety 
knowledge levels of nursing students were compared, it was found that the 
rates of knowing the occupational health and safety law correctly, knowing the 
responsibilities of the employees, knowing the occupational hazards for the 
health workers, and knowing what to do to prevent the sharps injuries were 
statistically significant. level was found to increase (p <0.05). 
Conclusion. In the study, in which the effect of occupational health and safety 
education given to second-year nursing students on occupational health and 
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safety knowledge levels was evaluated, it was determined that the education pro-
vided an increase in the students’ knowledge of occupational health and safety 
law, occupational hazards and protection from occupational hazards for heal-
thcare workers, notification of occupational accidents and waste management.
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Streszczenie
Wstęp. Pielęgniarki, które stanowią największą część zespołu opieki zdrowot-
nej, zaczynają stykać się z wieloma narażeniami zawodowymi od początku 
swojej edukacji i narażenie to trwa przez całe życie zawodowe
Cel. Celem badania jest ocena wpływu edukacji w zakresie bezpieczeństwa 
i higieny pracy na poziom wiedzy studentów drugiego roku pielęgniarstwa. 
Materiały i metody. Próba w badaniu quasi-eksperymentalnym z jednogru-
powym projektem pre-test post-test składała się z 261 studentów drugiego 
roku pielęgniarstwa. Dane badawcze zostały zebrane za pomocą „Kwestiona-
riusza charakterystyki opisowej” i „Kwestionariusza szkolenia w zakresie bez-
pieczeństwa i higieny pracy” w okresie od marca do czerwca 2018 roku. 
Wyniki. Średnia wieku studentów biorących udział w badaniu wynosi 20,87±1,31. 
Kiedy porównano poziom wiedzy studentów pielęgniarstwa na temat bezpieczeń-
stwa i higieny pracy przed testem i po nim, stwierdzono, że wskaźniki prawidło-
wej znajomości prawa dotyczącego bezpieczeństwa i higieny pracy, znajomości 
obowiązków pracowników, znajomości zagrożeń zawodowych dla pracowników 
służby zdrowia oraz wiedzy na temat tego, co należy zrobić, aby zapobiec zranie-
niom ostrymi narzędziami, były statystycznie istotne. poziom wzrósł (p <0,05).
Wnioski. W badaniu, w którym oceniano wpływ edukacji w zakresie bez-
pieczeństwa i higieny pracy prowadzonej dla studentów drugiego roku pie-
lęgniarstwa na poziom wiedzy w zakresie bezpieczeństwa i higieny pracy, 
stwierdzono, że edukacja zapewniła wzrost wiedzy studentów na temat prawa 
w zakresie bezpieczeństwa i higieny pracy, zagrożeń zawodowych i ochrony 
przed zagrożeniami zawodowymi dla pracowników służby zdrowia, powiada-
miania o wypadkach przy pracy i gospodarki odpadami.

Słowa kluczowe: Bezpieczeństwo i higiena pracy; szkolenie; studenci pielę-
gniarstwa



Innowacje w Pielęgniarstwie i Naukach o Zdrowiu 1(9)/2024

9

Introduction
Healthcare institutions provide treatment and care services for pa-

tients and are a workplace for healthcare workers. Healthcare workers 
are one of the riskiest groups in terms of injuries and diseases due to 
the nature of their work [1]. The Occupational Safety and Health Ad-
ministration (OSHA) defines the occupational hazards faced by health-
care workers as pathogens and biological hazards transmitted by blood 
and blood products, drugs and chemicals, waste anesthetic gases, re-
spiratory hazards, ergonomic hazards related to lifting and repetitive 
movements, laser hazards, workplace violence, hazards encountered 
in the laboratory, hazards associated with radioactive substances and 
x-rays [2]. The health sector is one of the sectors with the highest ac-
cident and disease rates in terms of occupational accidents and occu-
pational diseases when compared with other sectors [2], and health 
services and nursing are classified in the group of very dangerous and 
dangerous services in our country [3]. Nurses, who constitute the larg-
est part of the healthcare team, start to encounter many occupation-
al exposures from the beginning of their education and this exposure 
continues throughout their professional lives [4-6]. Studies have shown 
that nursing students are at least as much at risk as nurses in terms 
of occupational hazards [7-9] and are exposed to many occupational 
risks including sharps injuries, contact with blood and blood products, 
musculoskeletal disorders, violence, stress, burnout, and dermatitis 
[10-12]. Nursing students are exposed to occupational hazards due to 
reasons such as lack of clinical experience, inadequate use of personal 
protective equipment, inadequate compliance with the necessary pre-
cautions to prevent occupational accidents and occupational hazards 
(not completing vaccinations before practice, not acting in accordance 
with standard precautions, trying to close needle caps, etc.) [7,13]. It is 
thought that occupational health and safety trainings for nursing stu-
dents are needed to prevent and minimize these exposures [7].

According to the International Labor Organization (ILO), occupational 
health and safety aims to improve and maintain the physical, mental and 
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social well-being of workers in all occupations; to prepare and maintain 
conditions that reduce or prevent the possibility of injury in the workplace; 
to prevent health problems related to working conditions; to protect work-
ers from occupational risks that adversely affect their health in the work-
place environment where they work; and to employ them in a job and work 
environment suitable for their physical and mental capacities [14].

With the occupational health and safety law in force in our country, 
employers are held responsible for the training of employees.  The con-
tent of occupational health and safety trainings is also determined by 
laws and regulations [15,16]. Occupational health and safety trainings 
are provided to all nursing students by their own schools or practice in-
stitutions before practical training [16]. Evaluation of the effectiveness 
of occupational health and safety trainings given to nursing students is 
very important in terms of reducing the exposure of nursing students, 
patients, and other healthcare workers to health risks.

Aim
The aim of this study was to evaluate the effect of occupational 

health and safety training on the knowledge levels of second-year nurs-
ing students.

Material and Methods
Participants

The study was conducted with second-year nursing students study-
ing at a nursing faculty in Turkey.  Since applied education starts in the 
second year in the nursing curriculum, 261 second-year nursing stu-
dents who will receive this education for the first time were included in 
the study. This study was the quasi-experimental study with a one-group 
pre-test post-test design. Inclusion criteria: being a second-year nursing 
student, volunteering to participate in the study, not having been involved 
in any clinical practice before, and not having received any previous train-
ing on occupational health and safety. The study was conducted between 
March and June 2018 at a Faculty of Nursing in  Turkey.
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Intervention
Since nursing students start their first clinical practice in the sec-

ond year, all students are given occupational health and safety training 
before starting clinical practice. The training content was prepared in 
line with the Occupational Health and Safety Regulation and consist-
ed of Occupational Health and Safety Law, Immunization, Occupational 
Risks for Healthcare Workers, Occupational Accidents and Occupation-
al Diseases, Prevention of Occupational Accidents and Occupational 
Diseases, Use of Personal Protective Equipment, Hospital Infections, 
Sterilization, Disinfection, Waste Management [16].  The trainings were 
divided into two days and lasted approximately 12 hours. For students 
who could not attend the training, the training was repeated on a dif-
ferent day, and it was ensured that all students received occupational 
health and safety training before practical training.

Data Collection Tools
The data of the study were collected with the “Descriptive Charac-

teristics Questionnaire” and “Occupational Health and Safety Education 
Questionnaire”.

The Descriptive Characteristics Questionnaire consists of four 
questions assessing the age and gender of the students and whether 
occupational health and safety training is necessary and useful.

The Occupational Health and Safety Education Questionnaire is 
a form created by the researchers, consisting of five sections and 14 
questions, including “Occupational Health and Safety Law (three ques-
tions)”, “Occupational Hazards (four questions)”, “Protection from Oc-
cupational Hazards (three questions)”, “Occupational Accidents (three 
questions)”, and “Waste Management (one question)”.

Data Collection
The students in the study were administered pre-tests (descriptive 

characteristics questionnaire, occupational health, and safety education 
questionnaire) before occupational health and safety education. Three 
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months after the training, post-tests were administered to the students 
again at the end of their practical training. 

Data Analysis
The data of the study were evaluated in IBM SPSS Statistics 25 pro-

gram. Descriptive analyses such as number, percentage, mean, and stan-
dard deviation were used to analyze descriptive information. McNemar 
test was used to compare the responses of the students to the occupa-
tional health and safety education questionnaire before and after the 
training. For all analyzes, significance was accepted at p<0.05 level.

Research Ethics
Permission was obtained from Ege University Faculty of Nursing 

Scientific Ethics Commission for the research to be conducted. Written 
permission was also obtained from the institution where the research 
would be conducted.

Results
The mean age of the students participating in the study was 

20.87±1.31 years. 84.7% of the students were female and 15.3% were 
male (Table 1).  When the opinions of the students about occupational 
health and safety education were evaluated, 99.2% thought that occu-
pational health and safety education was necessary and 98.1% thought 
that occupational health and safety education was useful (Table 2).

Table 1. Socio-Demographic Characteristics of Nursing Students

N %

Age [x±SS] 20,87±1,31

Gender
Female
Male

221
40

84,7
15,3

Total 261 100
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Table 2. Students’ Views on Occupational Health and Safety Education

N %

Occupational Health and Safety Training is necessary.
Yes 
No

259
2

99,2
0,8

Occupational Health and Safety Training is usefull.
Yes 
No

256
5

98,1
1,9

Total 261 100

The pre– and post-test Occupational Health and Safety knowledge 
levels of the students are shown in Table 3. In the pre-test, the rate of 
correct knowledge of the occupational health and safety law in force 
in our country was 80.6%, while this rate increased to 99.6% in the 
post-test and it was found that the rate of students’ knowledge of the 
occupational health and safety law increased statistically significantly 
(χ2=46.17, p=0.00).  In the pre-test, the rate of students knowing the 
responsibilities of the employee correctly according to the Occupational 
Health and Safety Law was 42.1%, while this rate increased to 56.7% in 
the post-test (χ2=13.16, p=0.00). The percentage of students who cor-
rectly knew which hazard class nursing services and inpatient hospital 
services were in increased from 36.4% in the pre-test to 72.8% in the 
post-test, and a statistically significant difference was found between 
the percentage of students correctly knowing the hazard class in the 
pre-test and post-test (χ2=74.25, p=0.00).
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Table 3. Comparison of Occupational Health and Safety Knowledge Levels of 
Students Before and After Occupational Health and Safety Education

Pre-Test Post-test

N % N % x2 p

Occupational Health and Safety Law [3 questions]

What is the Occupational Health 
and Safety Law in force in our 
country?
Correct answer
Incorrect answer

210
51

80,5
19,5

260
1

99,6
0,4

46,17 0,00*

According to the Occupational 
Health and Safety Law, which is 
one of the responsibilities of the 
employee?
Correct answer
Incorrect answer

110
151

42,1
57,9

148
113

56,7
43,3

13,16 0,00*

What is the hazard class 
of “Nursing Services” and 
“Inpatient Hospital Services”?
Correct answer
Incorrect answer

95
166

36,4
63,6

190
71

72,8
27,2

74,25 0,00*

Occupational Hazards [4 questions]

Which is one of the biological 
hazards for health workers?
Correct answer
Incorrect answer

210
51

80,5
19,5

256
5

98,1
1,9

36,16 0,00*

Which is one of the chemical 
hazards for health workers?
Correct answer
Incorrect answer

243
18

93,1
6,9

247
14

94,6
5,4

0,32 0,57
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What is the most common type 
of occupational accident in 
health workers?
Correct answer
Incorrect answer

221
40

84,7
15,3

258
3

98,9
1,1

33,23 0,00*

What is the most common 
occupational hazard to which 
nurses are exposed?
Correct answer
Incorrect answer

107
154

41
59

148
113

56,7
43,3

17,20 0,00*

Protection from Occupational Hazards

Which is one of the vaccines 
included in the immunization 
program for health workers?
Correct answer
Incorrect answer

189
72

72,4
27,6

228
33

87,4
12,6

23,67 0,00*

Which should be done to prevent 
needle stick sharps injuries?
Correct answer
Incorrect answer

136
125

52,1
47,9

166
95

63,6
36,4

12,37 0,00*

What is the “White Code”? 
Correct answer
Incorrect answer

200
61

76,6
23,4

247
14

94,6
5,4

35,86 0,00*

Occupational Accidents [3 questions]

What is a work accident? 
Correct answer
Incorrect answer 

147
114

56,3
43,7

190
71

72,8
27,2

18,57 0,00*

What is the official notification 
period for a work accident?
Correct answer
Incorrect answer

98
163

37,5
62,5

197
64

75,5
24,5

88,11 0,00*
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To which organization should 
employees report the work 
accident?
Correct answer
Incorrect answer

68
193

26,1
73,9

112
149

42,9
57,1

22,55 0,00*

Waste Management [1 question]

Which waste should go in which 
waste bag?
Correct answer
Incorrect answer

231
30

88,5
11,5

243
18

93,1
6,9

4,65 0,03*

* p<0.05
† McNemar Testi

The effect of the occupational health and safety education given 
to the students on their knowledge of occupational hazards for health 
workers was evaluated with four questions. It was found that while the 
rate of students’ correct knowledge of biological hazards was 80.5% in 
the pre-test, this rate increased to 98.1% in the post-test and the rate 
of students’ knowledge of biological hazards increased statistically sig-
nificantly (χ2=36.16, p=0.00). When the knowledge of chemical hazards 
for healthcare workers was evaluated, no statistically significant dif-
ference was found between the rate of correct knowledge of chemical 
hazards in the pre-test and post-test (χ2=0.32, p=0.57). When the stu-
dents’ knowledge of the most common occupational accidents in health 
workers before and after the training was compared, it was found that 
the rate of correct knowledge of the most common occupational acci-
dents in health workers increased statistically significantly in the post-
test (χ2=33.23, p=0.00). While the rate of students knowing the most 
common occupational hazard to which nurses are exposed was 41% 
in the pre-test, this rate increased to 56.7% in the post-test and it was 
found that the rate of students knowing the most common occupational 
hazard to which nurses are exposed increased statistically significantly 
(χ2=17.20, p=0.00).
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The effect of the occupational health and safety education given to 
the students on their protection from occupational hazards was eval-
uated with three questions including the immunization program for 
healthcare workers, strategies to prevent sharps injuries and the white 
code. While 72.4% of the students knew about the immunization pro-
gram for healthcare workers before the training, this rate increased to 
87.4% in the post-test. There was a statistically significant difference 
between the pre-test and post-test knowledge of the immunization pro-
gram for healthcare workers (χ2=23.67, p=0.00). In the pre-test, the rate 
of students’ correct knowledge of what to do to prevent sharps injury 
was 52.1%, while this rate increased to 63.6% in the post-test and the 
rate of correct knowledge of what to do to prevent sharps injury in-
creased statistically significantly (χ2=12.37, p=0.00). When the percent-
ages of students knowing the white code correctly before and after the 
training were compared, a statistically significant difference was found 
between the pre-test (76.6%) and post-test [94.6%] (χ2=35.86, p=0.00).

The effect of occupational health and safety training on occupa-
tional accident reporting was evaluated with three questions includ-
ing the definition of occupational accident, duration of occupational 
accident reporting and where the occupational accident was reported. 
While 56.3% of the students knew the definition of occupational acci-
dent before the training, this rate increased to 72.8% in the post-test. 
There was a statistically significant difference between the students’ 
knowledge of the definition of occupational accident in the pre-test and 
post-test (χ2=18.57, p=0.00). A statistically significant difference was 
found between the pre-test (37.5%) and post-test (75.5%) when the 
students’ correct knowledge of the duration of occupational accident 
notification was compared (χ2=88.11, p=0.00). In the pre-test, the rate 
of students knowing where the occupational accident notification was 
made correctly was 26.1%, while this rate increased to 42.9% in the 
post-test and it was found that the rate of knowing where the occupa-
tional accident notification was made correctly increased statistically 
significantly (χ2=22.55, p=0.00).
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While the rate of students’ correct knowledge of which bags to put 
waste in was 88.5% in the pre-test, this rate increased to 93.1% in the 
post-test, and the rate of students’ correct knowledge increased statis-
tically significantly in the post-test (χ2=4.65, p=0.03).

Discussion
In this study, second year nursing students were given occupa-

tional health and safety training and the effect of this training on their 
occupational health and safety knowledge levels was evaluated. When 
the knowledge levels of the students about the occupational health and 
safety law in force in our country were evaluated, it was found that 
the rates of students knowing the occupational health and safety law 
correctly, knowing the responsibilities of the employee correctly, and 
knowing the hazard class in which nursing services-inpatient hospital 
services are located increased statistically significantly in the post-test 
(p<0.00). The knowledge of the Occupational Health and Safety Law, 
which regulates working life and secures the rights of employees and 
employers, is very important for students to be aware of their legal ob-
ligations.  Although there is a significant difference between the pre-test 
and post-test mean scores of the students in terms of knowing the re-
sponsibilities of the employees, it is seen that 43.3% of the students do 
not know their responsibilities sufficiently in the post-test. Despite the 
positive effect of occupational health and safety training, it is seen that 
the responsibilities of the employees need to be emphasized more in 
the content of the training.  Nursing services are classified as hazardous 
services according to the Communiqué on Workplace Hazard Classes 
Regarding Occupational Health and Safety [3]. It is very important for 
students to know the hazard class of nursing services both now and 
throughout their professional life in terms of understanding the impor-
tance of occupational health and safety trainings, job entry, periodic ex-
aminations, and regular participation in them.

When the effect of occupational health and safety education on the 
students’ knowledge of occupational hazards for healthcare workers 
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was evaluated, it was found that the knowledge levels of the students 
increased significantly in the post-test in the other three questions ex-
cept for the knowledge of chemical hazards. Healthcare workers are ex-
posed to biological risks such as viruses (such as Hepatitis B, Hepatitis 
C), bacteria (such as Tuberculosis), fungi or parasites, chemical risks 
such as disinfectants, sterilization materials, ergonomic risks that cause 
musculoskeletal disorders, psychosocial risks such as stress and burn-
out, as well as safety hazards and risks such as electricity, fire, explosion, 
contact with very hot or very cold objects, falls and bumps, and sharps 
injuries [17]. In the study, the level of nursing students’ knowledge of 
biological hazards, the most common type of work-accident in health-
care workers and the most common occupational hazard to which nurs-
es are exposed increased significantly after the training, while no differ-
ence was found in the level of knowledge of chemical hazards. Although 
the most common occupational hazard to which nurses and even stu-
dent nurses are exposed is sharps injuries [7,18,19], 43.3% of nursing 
students did not know that the most common occupational hazard to 
which nurses are exposed is sharps injuries after education. Therefore, 
there is a need to include more occupational hazards to which nurses 
are exposed in occupational health and safety trainings.

The effect of the occupational health and safety education giv-
en to the students on their protection from occupational hazards was 
evaluated with three questions including the immunization program 
for healthcare workers, strategies to prevent sharps injuries, and their 
knowledge of the white code. The Department of Vaccine-Preventable 
Diseases of the General Directorate of Public Health [HSGM] aims to 
prevent pertussis, diphtheria, tetanus, measles, rubella, mumps, tuber-
culosis, poliomyelitis, varicella, hepatitis A, hepatitis B, and invasive dis-
eases caused by Streptococcus pneumoniae and Haemophilus influen-
zae type b, as well as death and disability due to these diseases within 
the framework of the Expanded Program of Immunization (EP) [20]. 
It is aimed to vaccinate healthcare workers in risk groups, students of 
medical faculties, dental faculties, schools providing nurse/midwifery 
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education, health vocational colleges, etc. [20]. In this direction, nursing 
students are asked to complete their vaccinations before practice. How-
ever, studies have shown that 50.5% of nursing students have complete 
Hepatitis B vaccination [21], only 3.6% have influenza vaccination [22], 
measles antibody positivity rates are 70.6%, and 90.2% have sufficient 
immunity for tetanus [23].  After the training, the rate of nursing stu-
dents’ correct knowledge of the immunization program for healthcare 
workers increased statistically significantly. It is thought that this sit-
uation will contribute to the nursing students to have the necessary 
vaccinations before the practice. In the study conducted by Solak et al. 
(2021) [18], it was found that 50.4% of nursing students were exposed 
to sharp-piercing instrument injuries, and in the study conducted by 
Yıldız, Gemici, and Güzel (2021) [19], 68.7% of nursing students were 
exposed to sharp-piercing instrument injuries. In the study conducted 
by Kepenek, Şahin-Eker (2017) [7], it was found that nursing students 
ranked first among healthcare professionals exposed to sharps inju-
ries. These results make it even more important for nursing students 
to know the correct actions to be taken to prevent sharps injuries. As 
a result of the study, the rate of nursing students knowing what to do to 
prevent sharps injuries increased significantly. One of the dangers that 
nursing students are exposed to during clinical practice is violence. In 
the study conducted by Çakar, Şişman, Oruç (2019) [24], it was found 
that 13.3% of nursing students faced the threat of violence, and in the 
study conducted by Terkeş, Bedir, Değirmenci (2021)[25], it was found 
that one fourth of nursing students witnessed violence against health 
workers. Therefore, to prevent violence against healthcare workers, 
nursing students should know the code white application. In the study, 
it was found that the rate of nursing students knowing the white code 
increased statistically significantly after the training and that the train-
ing made a positive contribution.

The effect of occupational health and safety education given to the 
students on occupational accident reporting was evaluated with three 
questions including the definition of occupational accident, duration of 
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occupational accident reporting and where to report the occupational 
accident. Previous studies show that nursing students have low rates 
of reporting occupational accidents due to reasons such as not know-
ing the occupational accident reporting process and not having a con-
tagious accident [13, 26]. In this study, a significant increase was found 
in the rates of nursing students knowing the definition of occupational 
accident, knowing the duration of occupational accident notification, 
and knowing where to report the occupational accident correctly after 
occupational health and safety training. However, the fact that 42.9% of 
the students knew where to report an occupational accident correctly 
even after the training shows that more importance should be given to 
the occupational accident reporting system in trainings.

Since medical waste can be a source of transmission for many dis-
eases, it is very important to classify them correctly. In the study con-
ducted by Turan et al. (2019) [27], the knowledge levels of nursing stu-
dents regarding waste management were evaluated and it was found 
that 89.4% of the students knew the correct color of the medical waste 
bag. Similarly, in this study, it was found that 88.5% of the students 
knew the correct color of the waste bags before the training and this 
rate increased to 93% after the training.

Conclusions
In the study evaluating the effect of occupational health and safety 

training given to second year students of the Faculty of Nursing on occu-
pational health and safety knowledge levels, it was found that the training 
increased the students’ knowledge levels of occupational health and safety 
law, occupational hazards, and protection from occupational hazards for 
health workers, occupational accident notification and waste management.  
The results obtained from the study show that occupational health and 
safety trainings are necessary to increase the knowledge levels of students, 
but they need to be improved in the areas of knowing the legal respon-
sibilities of employees, knowing the occupational hazards that nurses are 
exposed to, and knowing where to report occupational accidents. 
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Recommendations for Nursing Practice
Although it is important for nursing students to participate in clin-

ical practice after receiving occupational health and safety education for 
all grades, this education becomes even more important for second year 
students because they will start clinical practice for the first time. The ef-
fectiveness of the trainings should be evaluated regularly for the students 
to use the information they have learned through occupational health and 
safety trainings and to maintain them throughout their professional life.
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