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Abstract  

The use of new machines in production lines due to technological developments makes business 

ecosystems more complex every day. In parallel with the changes experienced, the diversity and 

impact level of risks pose serious threats to employees, businesses, and the environment. Ensuring 

the sustainability of production can be achieved through effective and comprehensive occupational 

health and safety practices. Risk assessments, checklists and emergency plans are some of these 

practices.  This study is a study conducted to reveal the impact levels of practices aimed at improving 

occupational health and safety. Meta-analysis method was used in the study. The data used in the 

analysis were obtained by searching Web of Science, Google Scholar, YÖK (The Council of Higher 

Education), PubMed, EBSCOhost databases without any time limitation until 31.01.2024.  As a result 

of the comprehensive search, it was determined that 20 studies were suitable for the analysis. These 

studies were then included in the analysis and synthesized by meta-analysis. As a result of this meta-

analysis, it was determined that occupational health and safety practices for employees were 

effective (SMD: 0.924, 95% CI:-0.494-1.354, Z=4.214, p=0.000, I2= 98.670%, Q=1428.054). The analysis 

results revealed that the variance between the studies was statistically significant (p<0.05). 

Additionally, occupational health and safety practices were found to enhance employees' sense of 

security and productivity, reduce workplace accidents and occupational diseases, and make a 

significant contribution to the development of a safety culture. 
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İşyerlerinde Çalışanlara Yönelik İş Sağlığı ve Güvenliği Uygulamalarının 

Etkinliği: Bir Meta Analiz Çalışması 

Onur Doğan1

Öz  

Teknolojik gelişmelere bağlı olarak üretim bantlarında yeni makinelerin kullanılması işletme 

ekosistemlerini her geçen gün daha karmaşık hale getirmektedir. Yaşanan değişime paralel olarak 

risklerin çeşitliliği ve etki düzeyi, çalışan, işletme ve çevre için ciddi tehlike oluşturmaktadır.  

Üretimin sürdürülebilirliğinin sağlanması etkin ve kapsamlı şekilde hazırlanmış iş sağlığı ve 

güvenliğine yönelik uygulamalar ile sağlanabilir. Risk değerlendirmeleri, kontrol listeleri ve acil 

durum planları bu uygulamalardan bazılarıdır. Bu çalışma, iş sağlığı ve güvenliğini geliştirmeye 

yönelik uygulamaların etki düzeylerini ortaya koymak amacıyla yapılmış bir çalışmadır. Çalışmada 

meta-analiz yöntemi kullanılmıştır. Analizde kullanılan veriler, 31.01.2024 tarihine kadar, Web of 

Science, Google Scholar, YÖK (Yükseköğretim Kurulu), PubMed, EBSCOhost veri tabanlarında 

herhangi bir süre sınırlaması yapılmaksızın tarama yapılarak elde edilmiştir.  Yapılan kapsamlı 

tarama sonucu analiz kullanılmak üzere 20 araştırmanın uygun olduğu tespit edilmiştir. Daha sonra 

bu çalışmalar analize dahil edilerek meta-analiz ile sentez edilmiştir. Bu meta-analiz sonucunda 

çalışanlara yönelik, iş sağlığı ve güvenliği uygulamaların etkin olduğu tespit edilmiştir (SMD:0,924, 

%95 CI:-0,494-1,354, Z=4,214, p=0.000, I2= %98,670, Q=1428,054). Analiz sonuçları, çalışmalar 

arasındaki varyansın istatistiksel olarak anlamlı olduğunu ortaya koymuştur (p<0.05). Ayrıca, iş 

sağlığı ve güvenliği uygulamalarının çalışanların güvenlik hissini ve verimliliğini artırdığı, iş 

kazalarını ve meslek hastalıklarını azalttığı ve iş güvenliği kültürünün gelişimine güçlü bir katkı 

sağladığı tespit edilmiştir. 

Anahtar Kelimeler: İş sağlığı ve güvenliği, Güvenlik kültürü, İş sağlığı ve güvenliği uygulamaları, 

Meta analiz. 
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Introduction 

Occupational diseases and injuries are critical global health issues (Konijn et al., 2018, 

p.91), prompting the implementation of the ILO's  2024-2030 Global Strategy. This 

strategy aims to improve workplace safety worldwide. It encourages ILO members to 

take action in three key areas: enhancing national OSH frameworks, strengthening 

coordination, and adapting workplace OSH management systems to sector-specific 

hazards (ILO, 2023). To achieve these goals, employers must implement effective safety 

measures and provide additional training to enhance workers’ competencies (Ricci et al., 

2016, p.3). Moreover, in addition to internal services, employers can hire external services 

to improve employees’ skills. Occupational health and safety is a multidisciplinary 

concept, and its core aim is to create a healthy working environment by minimizing safety 

risks (Väyrynen, 2015, p.8). At this point, the impact of occupational health and safety 

practices on employees gains importance. Getting feedback from the implemented 

activities is also vital for the development of such studies in the future. In particular, 

employees should be included in practices that affect the business ecosystem, such as risk 

assessment and emergency action plan, and their opinions and suggestions should be 

taken. Workplace satisfaction surveys should be conducted periodically to determine the 

impact of the practices on employees. In addition, the most appropriate and efficient 

occupational health and safety practices can be determined by considering the studies in 

the literature comprehensively. Issues such as hazard class of workplaces, type of work, 

demographic structure of employees, technological infrastructure may be the 

determining constraints of occupational health and safety practices.  For example, Jozan 

et. al., (2023) evaluated the effect of e-trainings in occupational health and safety. As a 

result of the study, they found that e-training is effective in improving the knowledge 

and skill levels of employees and is also effective in reducing occupational accidents . The 

technologies and methods used in today's world appear as elements that support this 

process. Virtual reality and security training is one of the most serious developments in 

this field. Studies have shown that virtual reality application increases the effectiveness 

of security training (Lovreglio, 2020, p.5).  

Unlike traditional training methods, these trainings are given in the form of videos, online 

courses, safety manuals (Feng et al., 2018). Studies have shown that this type of practice 

is better than traditional training performance (Scorgie et al. 2024). Of course, protecting 

workers' health and improving their well-being in workplaces does not only depend on 

processes and norms. If interventions are to reduce injury and mortality rates, then it is 

necessary to go beyond the technical aspects of the work. At this point, organisational 

communication, adequacy of work processes and contributions to social areas are among 

the factors that affect the occupational health and safety process (Reason, 2008). These 

findings are some of the issues that clearly show the importance of occupational accidents 

and occupational diseases and the need for appropriate management (Mohammadfam et 

al., 2017, p.156). 

The aim of this study is to determine the level of impact of practices to improve 

occupational health and safety on employees. Occupational health and safety is a 

phenomenon that closely concerns and affects not only working individuals but also the 

whole society. For this reason, all kinds of studies used or developed related to 

occupational health and safety are important in providing a safe work environment. 
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Based on this determination, some comparisons and various suggestions were made by 

taking into account the data obtained from the analysis and the literature.  

Materials And Methods 

This study is a meta-analysis type study.  The analysis was prepared according to the 

checklist (Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

Protocols (Checklist) (Moher et al., 2009, p.875). In order to minimise the possibility of 

bias in the meta-analysis study, literature search, article identification and data extraction 

procedures were performed and reviewed repeatedly by the researcher. Quality 

assessments of the studies used in the analysis were also performed by the researcher. 

Inclusion and Exclusion Criteria 

The studies used in this study were screened according to PICOS or inclusion criteria; 

✓ Study group (P: Patient): Employees or those who will start the study 

✓ Intervention (I: Intervention): Interventions for occupational safety and employee 

health  

✓ Comparison (C: Comparison): Non-implementation of interventions for 

occupational health and safety 

✓ Outcomes (C: Outcomes): Employees' level of knowledge on occupational health and 

safety 

✓ Study design (S: Study design): Experimental, quasi-experimental studies published 

in English and Turkish.  

Editorial letters, traditional studies and systematic studies were not included in the study 

(CRD, 2008; Gerrish & Lacey, 2010). 

Search Strategy 

The data used in the analysis were obtained by screening the Web of Science, Google 

Scholar, The Council of Higher  Education (YÖK), PubMed and EBSCOhost databases up 

to January 31, 2024, without any time restrictions. The searches were conducted in English 

and Turkish using keywords such as "occupational health and safety training or activity," 

"risks faced by employees," or "practices for occupational safety of employees and occupational 

safety culture." All intervention or application studies related to occupational health and 

safety practices for employees were reviewed, including bibliographies of selected 

studies. 

Selection of Studies  

13034 records were accessed to be used in the study. After the duplicate studies were 

removed, 12942 records were examined in order to make a selection in the title and 

abstract. In the review, 92 studies were identified as full text. The 92 full-text studies were 

examined according to the inclusion and exclusion criteria, and 20 studies were included 

in the analysis to be conducted in this context in terms of occupational health and safety 

in workplaces. The studies selected within the scope of the study were conducted as 

shown in Figure 1. 
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Data Extraction 

In order to reach the data obtained within the scope of the study, a data extraction tool 

was developed and this data tool was used. With the data extraction tool, data such as 

author and publication dates of the studies included in the systematic review and meta-

analysis, data collection tool, study design, date of the study, study area and country, 

intervention method/type, sample size, ages of the participants, group nature, hazard 

class were collected (Table 1). 

Research Ethics 

This study is a meta-analysis type study based on the studies published in the literature. 

Within the scope of the study, it is not necessary to obtain permission from individuals 

or ethics committee approval.  

Assessment of Methodological Quality of Studies 

The quality assessment of the data used in the study was made with quality assessment 

tools prepared by the Joanna Briggs Institute according to the research design (The Joanna 

Briggs Institute Critical Appraisal Tools for Use in IBI Systematic Reviews, 2021).  In this 

study, the evaluation tool was selected according to the designs of the studies included 

in the meta-analysis. In the study, evaluation tools consisting of 13 questions for 

randomised controlled trials (The Joanna Briggs Institute Critical Appraisal Tools for Use 

in IBI Systematic Reviews, 2021) and 9 questions for quasi-experimental studies 

(Tufanaru et al., 2017) were used.  These evaluation tools include questions such as "Yes, 

No, Uncertain, Not Applicable" and are answered with these options. The evaluation 

results for each study used in our study are shown in Table 1 as "Quality score" As (Uzun 

and Ozmaya, 2022, p.2453).  

Data Synthesis 

CMA Ver 2. was used in the statistical calculation of the study. When the studies were 

analysed, heterogeneity between them was evaluated with Cochrane Q and Higgins I² 

tests. I2 being more than 50% is an important indicator for heterogeneity. SMD 

(Standardised Mean Difference) was calculated for each variable of the study at 95% 

confidence interval (CI).  Some of the data examined in the meta-analysis were made by 

taking into account the quality-of-life performance score and the subscales of the relevant 

scales.  In the analysis, the subscale scores of these data were combined with the CMA 

program meta-analysis during the creation of the data set.  In the analysis, only one score 

for each data was obtained and used in the meta-analysis. In all tests, p<0.05 was 

considered statistically significant. 

Findings 

In this meta-analysis study, 13034 studies were reached as a result of the screening 

performed in the first step. After removing the repetitive studies, 92 full texts were 

selected according to the abstract and title. Then, after re-examining these full texts 

according to the inclusion criteria, 20 studies were selected to be included in the analysis 

(Figure 1). 
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Figure 1. Selection of studies according to PRISMA flow diagram 

Twenty of the studies included in the study were post-test-pre-test and control groups 

and quasi-experimental (Table 1). 

Table 1. Characteristics and results of the included studies 
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Almos 

et al. 

2019 

Hospital 

staff 

 

Semi- 

experimenta

l 

(OHSMS) 

leading 

indicator 

assessme

nt tool 

Pre 

Interve

ntion:2

70 

Last 

Interve

ntion  

Test:28

6 

2017 
6 

Week 

Leading 

indicators in 

occupational 

health and 

safety 

health 

management 

systems 

Yes:8/9 

No:3/9 

Uncertain:

1/9 

Not 

applicable 

:1/9 

Lary et 

al. 2019 

Hospital 

Staff 

 

Semi-

Experiment

al 

McNamar

a training 

program 

70 

 
2016 

8 

Week 

The Effect of 

Stress 

Management 

Program on 

the Stress 

Response of 

Nurses in 

Neonatal 

Intensive Care 

Units 

Yes:5/9 

No:2/9 

Uncertain:

1/9 

Kaushik 

and  

Jyoti 

2015 

Hospital 

Staff 

 

Semi-

Experiment

al 

Informati

on survey 

and 

preventio

n (SOP) 

procedur

es 

150 2015 
10 

Week 

Operating 

procedures for 

needlestick 

prevention 

and 

management 

Yes:5/9 

No:2/9 

Uncertain:

1/9 
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Khashab

a et al. 

2023 

Hospital 

Staff 

 

Semi-

Experiment

al 

Refresher 

training 
133 2022 

20 

Week 

Impact of a 

waste 

management 

intervention 

program on 

knowledge, 

attitudes and 

practice 

(CONTAINER

) 

Yes:9/9 

No:2/9 

Uncertain:

1/9  Not 

applicable 

:1/9 

Lapkin 

et al.  

2014 

Health 

Professio

nal 

students 

Semi-

Experiment

al 

Theory of 

Planned 

Behaviou

r 

Medicatio

n Safety 

Survey 

320 2014 
1 

Week 

Evaluating the 

effectiveness 

of learning 

modules 

Yes:6/9 

No:2/9 

Uncertain:

1/9 

Lee and 

Dâhinse

n 2023 

Hospital 

Staff 

 

Semi-

Experiment

al 

Patient 

Safety 

Attitude 

scale 

107 2020 
8 

Week 

Evaluation of 

the patient 

safety course 

Yes:9/9 

 

Moham

madi et 

al. 2023 

Hospital 

Staff 

 

Semi-

Experiment

al 

Health 

Action 

Model 

45 2023 
12 

Week 

Health-based 

education 

intervention 

action model 

to promote 

safe 

Behaviour 

Yes:7/13 

No:6/13 

Uncertain:

7/13 

Navidia

n et al.  

2017 

Hospital 

Staff 

 

Semi-

Experiment

al 

Health 

and 

Safety 

Manager 

Occupati

onal 

Stress 

Survey 

80 2017 
4 

Week 

Effectiveness 

of stress 

vaccination 

Yes:2/9 

No:4/9 

Uncertain:

5/9  Not 

applicable 

:1/9 

Othman 

et al. 

2023 

Hospital 

Staff 

 

Semi-

Experiment

al 

Maslach 

Burnout 

Inventory

, Five-

Factor 

Mindfuln

ess  

Question

naire 

(FFMQ), 

and Self-

Compassi

on Scale 

60 2023 
8 

Week 

Mindfulness-

based 

effectiveness 

interventions 

on burnout 

and self-

compassion 

Yes:7/9 

No:2/9 

Uncertain:

3/9  Not 

applicable 

:1/9 

 

Otu et 

al. 2021 

Hospital 

Staff 

 

Semi-

Experiment

al 

InStrat 

COVID-

19 

training 

app 

627 2020 
12 

Week 

E-health 

interventional 

study 

Yes:13/13 
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Saleh et 

al.  2023 

Hospital 

Staff 

 

Semi-

Experiment

al 

Occupati

onal 

Safety 

Scale 

42 2018 
3 

Week 

Occupational 

Safety 

Perception 

and Green 

Management 

Practices 

Yes:7/13 

No:6/13 

Uncertain:

4/13 

 

Sarbaz 

et al. 

2017 

Hospital 

Staff 

 

Semi-

Experiment

al 

Data are 

descriptiv

e statistics 

and chi-

square 

test. 

60 2017 
12 

Week 

Effectiveness 

of Preventive 

Nursing 

Program in 

Multidrug 

Resistant 

Patients 

Yes:7/13 

No:6/13 

Uncertain:

4/13 

Wang et 

al.  2020 

Hospital 

Staff 

 

Semi-

Experiment

al 

BBP 

preventio

n 

program 

106 2000 
8 

Week 

An 

educational 

program to 

prevent 

occupational 

exposure 

Yes:7/9 

 

Park et 

al.. 2023 

Hospital 

Staff 

 

Semi-

Experiment

al 

Analysis, 

Design, 

Develop

ment, 

Impleme

ntation 

and 

Evaluatio

n 

(ADDIE) 

step 

process 

69 2021 
16 

Week 

Cyber 

Bullying 

Cognitive 

Rehearsal 

Mobile 

Learning 

Program 

 

Yes:13/13 

 

Nicolett

a and 

Alessan

dra 2010 

Private 

Sector 

Employe

es 

 

Semi-

Experiment

al 

Theory of 

Planned 

Behaviou

r 

345 2010 
3 

Day 

The impact of 

security 

training 

programs on 

employees 

Yes:7/9 

No:2/9 

Uncertain:

4/9  Not 

applicable 

:1/9 

Yıldırım

, 2020 

Hospital 

Staff 

 

Semi-

Experiment

al 

Complian

ce with 

Standard 

Precautio

ns Scale 

50 2019 
2 

Week 

Employee 

Health and 

Safety 

Improvement 

Program 

Yes:6/9 

No:2/9 

Uncertain:

5/9 

Bayram, 

2020 

Academi

c and 

Adminis

trative 

Staff 

Semi-

Experiment

al 

Satisfactio

n scale 

from 

distance 

OHS 

trainings 

490 2019 
1 

Week 

Quality of 

Remote 

Occupational 

Health and 

Safety 

Training 

Yes: 8/9 

No:2/9 

Uncertain:

4/9  Not 

applicable 

:3/9 
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As a result of the study, occupational health and safety practices for employees are 

important in terms of being effective for employees. In all of the studies used in the meta-

analysis, it was determined that the quality of evidence met more than half (50%) of the 

items of the evaluation tool (Table 1).  Accordingly, it is important in terms of basing the 

evidence quality of the information presented in the meta-analysis on studies with 

acceptable quality. 

Meta-analysis results on the effectiveness of occupational health and safety 

practices for employees 

In the study, two methods were used to check for publication bias. These are: (a) funnel 

scatter plot, (b) Egger's Regression Test (Egger et al., 1997, p.629).  Funnel plot is an 

important method used to detect publication bias. The fact that the studies in the data set 

show a symmetrical distribution and are above the funnel shows us that the study has no 

publication bias.  

Egger's method was used for publication bias among the studies used in the data set. 

According to this method, the cut-off point (B0) is 1.958, 95% confidence interval (-6.967, 

10.883), t=0.4609, df=18 and two-way p value is 0.6503. This result shows that the study 

publication bias is not statistically significant (p=0.6503). 

Table 1 … 
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Sen, 

2019 

Clothing 

Industry 

Workers 

 

Semi-

Experiment

al 

OHS 

practices 

evaluatio

n form 

83 2007 
4 

Week 

The 

Relationship 

between 

Occupational 

Health and 

Safety 

Practices and 

Quality 

Yes: 9/9 

No:2/9 

Uncertain:

2/9  Not 

applicable 

:3/9 

Sahmara

n and 

Kar, 

2023 

Hospital 

Staff 

 

Semi-

Experiment

al 

OHS 

Knowled

ge Score 

702 2022 
2 

Week 

Occupational 

Health and 

Safety 

Training 

Given to 

Hospital 

Personnel 

Yes:8/9 

 

Ulfiye et 

al. 2017 

Nursing 

Students 

Semi-

Experiment

al 

ISG 

informati

on score 

82 2015 
8 

Week 

ISG 

educational 

information 

Yes: 9/9 

No:2/9 

Uncertain:

2/9   

Not 

applicable 

:3/9 
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Figure 2. Funnel plot of the studies 

The effect sizes of occupational health and safety practices applied to employees, 

standard error and lower and upper limit values according to 95% reliability interval are 

given in Table 2. 

Table 2. Effect sizes of occupational health and safety practices applied to employees 

Study name 
Effect 

size (d) 

Standard 

error 

Variance 

 

Lower 

limit 

Upper limit 

 

Z-

Value 

 

P-Value 

 

Almos at 

al., 2019 
0,154 0,085 0,007 -0,013 0,320 1,811 0,070 

Lary at al., 

2019 
0,425 0,171 0,029 0,090 0,760 2,486 0,013 

Kaushik 

and  Jyoti 

2015 

-0,198 0,116 0,013 -0,425 0,029 -1,709 0,087 

Khashaba et 

al., 2023 
-0,833 0,128 0,016 -1,084 -0,582 -6,516 0,000 

Lapkin et 

al., 2014 
0,189 0,079 0,006 0,034 0,344 2,385 0,017 

Lee and 

Dâhinsen 

2023 

1,513 0,163 0,027 1,513 2,152 11,250 0,000 

Mohammad

i et al., 2023 
-0,115 0,211 0,045 -0,528 0,299 -0,545 0,586 

Navidian et 

al., 2017 
2,280 0,203 0,041 1,882 2,678 11,227 0,000 

Othman et 

al., 2023 
-0,204 0,183 0,034 -0,562 0,155 -1,112 0,266 

Otu et al., 

2021 
1,640 0,065 0,004 1,512 1,768 25,117 0,000 

Saleh et al., 

2023 
4,379 0,402 0,162 3,591 5,167 10,888 0,000 

Sarbaz et 

al., 2017 
0,044 0,183 0,033 -0,314 0,402 0,243 0,808 

Wang et al., 

2020 
1,359 0,152 0,023 1,061 1,658 8,919 0,000 

Park et al., 

2023 
-0,123 0,170 0,029 -0,457 0,211 -0,720 0,472 

Nicoletta 

and 

Alessandra 

2020 

-0,290 0,077 0,006 -0,440 -0,140 -3,793 0,000 

-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6

0,0

0,1

0,2

0,3

0,4

0,5

S
ta

nd
ar

d
 E

rr
o

r

Std diff in means

Funnel Plot of Standard Error by Std diff in means



2247  •itobiad -Araştırma Makalesi 

İnsan ve Toplum Bilimleri Araştırmaları Dergisi | ISSN: 2147-1185|www.itobiad.com 

 

 

Table 2…        

Study name 
Effect 

size (d) 

Standard 

error 

Variance 

 

Lower 

limit 

Upper limit 

 

Z-

Value 

 

P-Value 

 

Yıldırım, 

2020 
-0,032 0,200 0,040 -0,424 0,360 -0,159 0,874 

Bayram, 

2020 
0,172 0,064 0,004 0,047 0,298 2,692 0,007 

Sen, 2019 1,955 0,189 0,036 1,585 2,325 10,361 0,000 

Şahmaran 

and Kar, 

2023 

1,480 0,060 0,004 1,362 1,598 24,563 0,000 

Ulfiye et al. 

2017 
5,185 0,326 0,106 4,546 5,825 15,899 0,000 

 

In Table 2, the weights of the studies on the effect of employees on occupational health 

and safety practices are analysed. It was observed that the effect sizes of the 20 studies 

used in the analysis were close to each other.  According to the random and fixed effects 

model, the average effect size of occupational health and safety practices applied to 

employees on employees was 0.000 according to the meta-analysis result. According to 

this value, it can be said that occupational health and safety practices are an effective 

variable on employees. 

In the calculation of effect size, standardised effect sizes specified as Cohen's d or 

Hedges's g are used (Grissom & Kim, 2005). In the study, the effect size was calculated 

using Cohen's d, and the statistical significance level was 95%.  In interpreting the effect 

sizes, the effect size classification determined by Cohen (1988) was taken into account. 

According to the analysis, the value between 0.15 and 0.40 indicates a small effect, while 

the value between 0.40 and 0.75 indicates a medium effect. The value between 0.75-1.10 

indicates a large effect, the value between 1.10-1.45 indicates a very large effect, and the 

value greater than 1.45 indicates an excellent effect.  

In the study, according to the effectiveness of occupational health and safety practices, 

the average effect size value (SMD) according to the effects model was calculated as ES= 

0.258 (Table 2). In the calculations made, the data of 20 studies included in the meta-

analysis, according to the random effects model, occupational health and safety practices 

were found to have an effect on employees (Cohen, 1988). The forest plot of the 20 studies 

included in the study is shown in Figure 2. 

 
Figure 3. Forest plot of the studies 
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In 20 studies selected to be used in the meta-analysis, it was determined that occupational 

health and safety practices had an effect on employees. Figure 3 shows the standard error, 

effect sizes, lower-upper limits, variance and forest plot of occupational health and safety 

practices applied to employees. The forest plot in Figure 3 shows that the studies used in 

the analysis; those with positive values above 0.000, i.e. above 0.000, have a positive effect 

on occupational health and safety practices, while those with negative values, i.e. below 

this value, do not have a positive effect. In the meta-analysis based on the findings of 

these studies, it was determined that occupational health and safety practices applied to 

employees were statistically significant (SMD-Point Estimate: 0.358, 95% CI: -0.279-0.996, 

Z=1.101, p=0.000, I2=99%; Figure 3). 

When the studies included in the meta-analysis are homogenous, the fixed effects model 

is applied. In case of heterogeneity, instead of the fixed effects model, random effects 

model or subgroup analyses, which assume that the size varies from study to study, are 

used. For this reason, heterogeneity-homogeneity test was performed before deciding 

which model to use in the study. A significant difference was found between the effect 

sizes of occupational health and safety practices on employees in the homogeneity test 

(Q=1287,389; p<.05). This result shows that the distribution is not homogeneous. In this 

study, I2 is accepted as highly heterogeneous with a value of 99%. The effect size averages 

of the studies used in the study and included in the analysis are far from each other. 

Therefore, since there is a heterogeneous distribution in the study, it was concluded that 

it would be correct to use the random effects model as a model (Table 3). 

Table 3. Homogeneity test results of the effect size distribution of occupational 

health and safety practices on occupational health and safety 

Q value df (Q) p I2 value 

1428,054 19 0.000 98,670 

 

Table 4. Moderator results regarding the impact of occupational health and safety 

practices applied to employees on employees 

Moderator 

Number 

of 

studies 

Effect 

size 

Standard 

error 

lower 

limit 

 

Upper 

limit 
p 

Measuring tool used       

OHSMS) leading indicator 

assessment tool 
1 0,154 0,085 -0,013 0,320 0,070 

McNamara training 

program 
1 0,425 0,171 0,760 2,486 0,013 

Information survey and 

prevention (SOP) 

procedures 

1 -0,198 0,116 0,425 0,029 0,087 

Refresher training 1 -0,833 0,128 -1,084 -0,582 0,000 

Theory of planned 

behaviour medication 

safety survey 

1 0,189 0,079 0,034 0,344 0,017 

Patient safety attitude scale 1 1,833 0,163 1,513 2,152 0,000 

Health action model 1 -0,115 0,211 -0,528 0,299 0,586 

Health and safety manager 

occupational stress survey 
1 2,280 0,203 1,882 2,678 0,000 

Maslach burnout inventory, 

five-factor mindfulness 

questionnaire (ffmq), and 

self-compassion scale 

1 -0,204 0,183 -0,562 0,155 0,266 
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Table 4…       

Moderator 

Number 

of 

studies 

Effect 

size 

Standard 

error 

lower 

limit 

 

Upper 

limit 
p 

InStrat COVID-19 training 

app 
1 1,640 0,065 1,512 1,768 0,000 

Occupational safety scale 1 4,379 0,402 3,591 5,167 0,000 

Data are descriptive 

statistics and chi-square 

test. 

1 0,044 0,183 -0,314 0,402 0,808 

BBP prevention program 1 1,359 0,152 1,061 1,658 0,000 

Analysis, design, 

development, 

implementation and 

evaluation (ADDIE) step 

process 

1 -0,123 0,170 -0,457 0,211 0,472 

Theory of Planned 

Behaviour 
1 -0,290 0,077 -0,440 -0,140 0,000 

Compliance with standard 

precautions scale 
1 -0,032 0,200 -0,424 0,360 0,874 

Satisfaction scale from 

distance OHS trainings 
1 0,172 0,064 0,047 0,298 0,007 

OHS practices evaluation 

form 
1 1,955 0,189 1,585 2,325 0,000 

OHS knowledge score 1 3,319 1,853 -0,313 6,950 0,073 

Total 20 0,451 0,027 0,399 0,504 0,000 

Year the study was 

conducted 
      

2010 1 -0,290 0,077 -0,440 -0,140 0,000 

2014 1 0,189 0,079 0,034 0,344 0,017 

2015 1 -0,198 0,116 -0,425 0,029 0,087 

2017 3 1,691 1,385 -1,022 4,405 0,222 

2019 3 0,835 0,515 -0,174 1,845 0,105 

2020 3 0,501 0,404 -0,290 1,293 0,214 

2021 1 -0,204 0,183 -0,562 0,155 0,266 

2023 7 0,547 0,764 -0,950 2,044 0,474 

Total 20 -0,052 0,047 -0,144 0,041 0,273 

Country where the 

research was conducted 
      

Australia 1 0,189 0,079 0,034 0,344 0,017 

Canada 1 0,154 0,085 -0,013 0,320 0,070 

China 1 1,359 0,152 1,061 1,658 0,000 

Egypt 3 1,067 1,023 -0,939 3,072 0,297 

India 1 -0,198 0,116 -0,425 0,029 0,087 

Iran 4 0,657 0,523 -0,368 1,683 0,209 

Nıgeria 1 1,640 0,065 1,512 1,768 0,000 

South Korean 2 0,856 0,978 -1,061 2,772 0,381 

Italy 1 -0,290 0,077 -0,440 -0,140 0,000 

Türkiye 5 1,709 0,512 0,705 2,713 0,001 

Total 20 0,531 0,035 0,001 0,463 0,000 
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Table 4…       

Moderator 

Number 

of 

studies 

Effect 

size 

Standard 

error 

lower 

limit 

 

Upper 

limit 
p 

Duration of applications       

3 Day 1 -0,290 0,077 -0,440 -0,140 0,000 

1 Week 2 0,179 0,050 0,081 0,276 0,000 

2 Week 2 0,736 0,756 -0,745 2,217 0,330 

10 Week 1 -0,198 0,116 0,425 0,029 0,087 

12 Week  3 0,533 0,663 0,767 1,834 0,422 

16 Week 1 -0,123 0,170 -0,457 0,211 0,472 

20 Week 1 -0,833 0,128 -1,084 -0,582 0,000 

24 Week 1 -5,279 0,260 -5,788 -4,770 0,000 

3 Week 1 4,379 0,402 3,591 5,167 0,000 

4 Week 1 2,280 0,203 1,882 2,678 0,000 

4 Week  1 1,955 0,189 1,585 2,325 0,000 

6 Week 1 0,154 0,085 -0,013 0,320 0,070 

8 Week 5 1,695 0,643 0,435 2,955 0,070 

Total 20 0,124 0,032 0,061 0,188 0,000 

Hazard Class       

Less dangerous 4 2,262 0,837 0,621 3,903 0,007 

Dangerous 15 0,665 0,245 0,185 1,144 0,007 

Very dangerous 1 -0,290 0,077 -0,440 -0,140 0,000 

Total 20 -0,187 0,073 -0,329 -0,044 0,010 

*p < .05 

The average effect size of the measurement tools used in the studies was found to be 0.451 

(CI=0.399-0.504, p<.05). The variance between the studies for the moderator related to the 

measurement tools was statistically significant (p=0.000). It was determined that the 

occupational health and safety measurement tools used in the study changed the effect 

size on employees (Table 4). The effect size values for the year interval in which 

occupational health and safety practices were performed in the study were found to be -

0.052 (CI=-0.144-0.041, p>.05). It was determined that time moderator did not change the 

effect size in occupational health and safety practices applied to employees (Table 4). In 

the study, the average size values of occupational health and safety practices for countries 

were found to be 0.531 (CI=0.001-0.463, p<.05). The variance between the studies for the 

countries moderator was found to be statistically significant (p=0.000). 

It was determined that the effect size values of the countries changed the effect size on 

the practices for occupational health and safety. In the study, the mean magnitude values 

of the duration of occupational health and safety implementation were found to be 0.124 

(CI=0.061-0.188, p<. 05). The variance between the studies for the moderator of the 

duration of implementation of occupational health and safety was found to be statistically 

significant (p=0,000). It was determined that the effect size values of the duration of 

occupational health and safety implementation changed the effect size of the employees 

on the practices given for occupational health and safety. In the study, the effect size of 

the hazard class of occupational health and safety practices was found to be -0.187 (CI=-

0.329--0.044, p=0.010). The variance between the studies for the hazard class moderator 

was statistically significant (p=0,010). Accordingly, it was determined that hazard class 

changed the effect size on occupational health and safety practices (Table 4). 
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In light of these findings, it can be concluded that various factors such as the 

measurement tools, country context, duration of implementation, and hazard class 

significantly influence the effectiveness of occupational health and safety practices. The 

statistical significance of these moderators suggests that tailoring interventions to specific 

contexts, such as country-specific practices or the nature of hazards, can enhance their 

impact on employee outcomes. Future research should explore the interaction of these 

moderators and develop strategies to further optimize occupational health and safety 

practices in different work environments. 

Conclusion and Recommendations 

It has been determined that practices for occupational safety in workplaces are effective 

on individuals' occupational health and safety knowledge and awareness levels. In the 

study, it was determined that the satisfaction of distance occupational health and safety 

trainings was effective on the employees' satisfaction with occupational safety practices 

in workplaces. Similar to the study in the literature, Hutchinson et al. (2022) conducted a 

meta-analysis study on the effects of industry risk level on safety training outcomes. As 

a result of the meta-analysis, it was determined that safety training interventions had a 

positive effect on employees in terms of safety compliance and safety.  Among similar 

studies in the literature in terms of content, Wong et al. (2019) conducted a meta-analysis 

study on the occupational health of long working hours and overtime. According to the 

results of the analysis, they found that workers working long hours are vulnerable to 

occupational health problems.  Peng and Chan (2019) conducted a meta-analysis study 

on the relationship between ageing and occupational health and safety. According to the 

results of the analysis, they found that older workers are more vulnerable than younger 

workers, and that older workers have twice as many fatal work accidents as younger 

workers. Hargreaves et al. (2019) conducted a systematic meta-analysis of occupational 

health outcomes among international migrant workers. They made recommendations to 

meet the needs of this group of workers, such as meeting their needs, affordable and 

appropriate health services, as well as improving occupational health and safety 

practices. Temisola et al. (2021) conducted a scientometric review and meta-analysis of 

occupational health and safety of women workers in construction. According to the 

results of the study, they found that the main factor faced by women in the construction 

sector is stress or biological hazards. The moderator of the measurement tools used in the 

study was significant. Significant results were obtained in the study conducted on the 

scale of compliance with standard measures (p<0.000). However, when the literature was 

examined, no study was found in which measurement tools were used in the applications 

made for occupational safety in workplaces. It is thought that the use of measurement 

tools in similar studies may be a variable that should not be ignored. The country-

continent moderators used in the study yielded significant results (p<0.000). However, 

when the literature related to the content of the study was examined, no study addressing 

the country-continent moderator was found. It is thought that this situation is due to the 

lack of studies conducted to evaluate the effectiveness of interventions for occupational 

safety in workplaces. 

The hazard class moderator used in the study was significant (p<0.000). However, when 

the literature related to the content of the study was examined, no study addressing the 

hazard class moderator was found. This situation shows that there are few studies 

conducted to evaluate the effectiveness of interventions for occupational safety in 
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workplaces. It is thought that hazard class is an important variable that should be taken 

into consideration in future studies. The line of work moderator used in the study was 

significant (p<0.000). However, there is no study in the literature in which the line of work 

moderator is included. It is thought that the line of work is an important variable that 

should be included in future studies. 

It was determined that occupational health and safety practices were effective on 

individuals' occupational health and safety knowledge and awareness levels. At the same 

time, the measurement tool used in the study, the country-continent where the research 

was conducted, hazard class, working year, implementation period and line of work 

moderators were found to be effective on the occupational health and safety knowledge 

and awareness levels of individuals. Occupational health and safety is a multidisciplinary 

field. It is vital in terms of ensuring employee, business and environmental safety in 

almost every field. The study is important in terms of examining the changes in 

individuals caused by occupational health and safety practices applied in different 

business lines. 

 

Peer-Review Double anonymized - Two External 

Ethical Statement 
*This study is a meta-analysis based on studies published in the literature. 
Within the scope of the study, it is not necessary to obtain permission from 
individuals or ethics committee approval. 

Plagiarism Checks Yes - Ithenticate 

Conflicts of Interest There are no conflicts of interest among the author(s)." 

Complaints itobiad@itobiad.com  

Grant Support 
The author(s) acknowledge that they received no external funding in support 
of this research. 

Değerlendirme İki Dış Hakem / Çift Taraflı Körleme 

Etik Beyan 

Bu çalışma, literatürde yayınlanan çalışmalar temel alınarak yapılan bir meta-
analiz türü çalışmadır. Çalışma kapsamında bireylerden izin alınması veya etik 
kurul onayı alınması gerekli değildir. Çalışmamız Helsinki Bildirgesi'nin 
ilkelerine uygun olarak gerçekleştirilmiştir. 

Benzerlik Taraması Yapıldı – Ithenticate 

Etik Bildirim itobiad@itobiad.com  

Çıkar Çatışması Yazarlar arasından herhangş bir çıkar çatışması bulunmamaktadır. 

Finansman Bu araştırmayı desteklemek için dış fon kullanılmamıştır. 

 

mailto:itobiad@itobiad.com
mailto:itobiad@itobiad.com


2253  •itobiad -Araştırma Makalesi 

İnsan ve Toplum Bilimleri Araştırmaları Dergisi | ISSN: 2147-1185|www.itobiad.com 

 

 

References / Kaynakça 

Almost JM, VanDenKerkhof EG, Strahlendorf P, Caicco Tett L, Noonan J, Hayes T, Van 

Hulle H, Adam R, Holden J, Kent-Hillis T, McDonald M, Paré GC, Lachhar K, Silva E 

Silva V. (2018). A study of leading indicators for occupational health and safety 

management systems in healthcare. BMC Health Serv Res. 23, 18(1), 296. doi: 

10.1186/s12913-018-3103-0.  

Barati Jozan, M.M., Ghorbani, B.D., Khalid, M.S. et al. (2023). Impact assessment of e-

trainings in occupational safety and health: a literature review. BMC Public 

Health, 23,1187. https://doi.org/10.1186/s12889-023-16114-8. 

Bayram, M. (2020). The Effect of Remote Occupational Health and Safety Training Quality 

on Participants' Satisfaction Perceptions. The Journal of Social Science, 4(7), 110-120. 

https://Doi.Org/10.30520/Tjsosci.658516. 

Cavazza, N. & Serpe, A. (2010). The impact of safety training programs on workers' 

psychosocial orientation and behaviour. Revue internationale de psychologie sociale, 23, 

187-210. https://www.cairn.info/revue--2010-2-page-187.htm. 

Cohen, J. (1988). Statistical power analysis for the behavioural sciences (2nd ed.). New 

Jersey: Lawrence Erlbaum Associates, Inc. Retrieved from http://books.google.com.tr/  

Centre for Reviews and Dissemination. (2008). Systematic reviews: CRD’s guidance for 

undertaking reviews in health care. University of York, 2008 Published by CRD, 

University of York: York Publishing Services Ltd, ISBN 978-1-900640-47-3. 

D. Scorgie, Z. Feng, D. Paes, F. Parisi, T.W. Yiu , R. Lovreglio (2024). Virtual Reality for 

Safety Training: A Systematic Literature Review and Meta-Analysis. Safety Science (171), 

106372. https://doi.org/10.1016/j.ssci.2023.106372. 

Düzen, E.B. (2008). The Relationship between Occupational Health and Safety Practices 

and Quality in the Ready-made Clothing Industry, T.R. Dokuz Eylül University, Institute 

of Social Sciences, Department of Labor Economics and Industrial Relations, Human 

Resources Master's Thesis, İzmir. 

Egger, M., Smith, G. D., Schneider, M., Minder, C. (1997). Bias in meta-analysis detected 

by a simple, graphical test. British Medical Journal, 315(7109), 629. 

Grissom, R. J., & Kim, J. J. (2005). Effect sizes for research: A broad practical approach. 

Lawrence Erlbaum Associates Publishers. 

Hargreaves S, Rustage K, Nellums LB, McAlpine A, Pocock N, Devakumar D, Aldridge 

RW, Abubakar I, Kristensen KL, Himmels JW, Friedland JS, Zimmerman C. (2019). 

Occupational health outcomes among international migrant workers: a systematic review 

and meta-analysis. Lancet Glob Health, 7(7), 872-882. doi: 10.1016/S2214-109X (19)30204-

9.  

Occupational health and safety (2023). Approximately 3 million people  lose their lives 

due to work accidents and occupational diseases. Access Link: 

https://www.ilo.org/tr/resource/news/yakla%C5%9F%C4%B1k-3-milyon-ki%C5%9Fi-

i%C5%9F-kazalar%C4%B1-ve-meslek-hastal%C4%B1klar%C4%B1-nedeniyle. 

https://doi.org/10.1186/s12889-023-16114-8
https://doi.org/10.30520/Tjsosci.658516
https://www.cairn.info/revue--2010-2-page-187.htm
https://doi.org/10.1016/j.ssci.2023.106372


2254  • itobiad - Araştırma Makalesi 

Journal of the Human and Social Science Researches | ISSN: 2147-1185 |www.itobiad.com 

 

 

Hutchinson D., Luria G., Pindek S., Spector P. (2022). The Effects Of İndustry Risk Level 

on Safety Training Outcomes: A Meta-Analysis Of İntervention Studies, Safety Science, 

(152), 105594. https://doi.org/10.1016/j.ssci.2021.105594 

Kaushik, A., & Jyoti, S. (2017). A quasi experimental study to assess the effectiveness of 

standard operating procedures on prevention and management of needle stick injury in 

a teaching hospital of Haryana, India. International Journal of Research in Medical 

Sciences, 3(11), 3069–3073. https://doi.org/10.18203/2320-6012.ijrms20151125 

Khashaba E, El-Gilany AH, Denewar K. (2023). Effect of a waste management 

intervention program on knowledge, attitude, and practice (KAP) of nurses and 

housekeepers: a quasi-experimental study, Egypt. J Egypt Public Health Assoc. 4, 

98(1),15. doi: 10.1186/s42506-023-00140-w.  

Konijn AM, Lay AM, Boot CRL, Smith PM. (2018). The effect of active and passive 

occupational health and safety (OHS) training on OHS awareness and empowerment to 

participate in injury prevention among workers in Ontario and British Columbia 

(Canada), 108, 286–91. 

L. Peng, A.H.S. Chan, (2019). A Meta-Analysis of The Relationship Between Ageing and 

Occupational Safety and Health, Saf. Sci., 112, 162–172, 

https://Doi.Org/10.1016/J.Ssci.2018.10.030 

Lapkin, S., Levett-Jones, T., & Gilligan, C. (2014). The effectiveness of web-based 

interprofessional learning modules on health professional students’ behavioural 

intentions in relation to medication safety: A quasi- experimental study. Focus on Health 

Professional Education: A Multi-Professional Journal, 16(1), 46–58. 

https://doi.org/10.11157/fohpe.v16i1.45 

Lary A, Borimnejad L, Mardani-Hamooleh M. (2019). The Impact of a Stress Management 

Program on the Stress Response of Nurses in Neonatal Intensive Care Units: A Quasi-

Experimental Study. J Perinat Neonatal Nurs. 33(2), 189-195. doi: 

10.1097/JPN.0000000000000396.  

Lee, S. E. and Dahinten, V.S. (2023). Evaluating a patient safety course for undergraduate 

nursing students: A quasi-experimental study. Collegian Journal, Volume 30, Issue 1,  75-

83. 

Lovreglio, R. (2020). Virtual and Augmented reality for human behaviour in disasters: a 

review. In: Fire and Evacuation Modeling Technical Conference (FEMTC) Online 

Conference. 

The Joanna Briggs Institute Critical Appraisal Tools Foruse in IBI Systematic Reviews. 

http://joannabriggs.org/research/critical-appraisal-tools.html, Access Date: 25.03.2024. 

Gerrish, K., & Lacey, A. (2010). The Research Process in Nursing, 79-92, 188-198, 284- 302. 

London: Wiley-Blackwell. 

Mariam, Akinlolu Temisola, Olalusi, Oladimeji Benedict, Haupt, Theo C. (2021). A 

Scientometric Review And Meta-Analysis of The Health And Safety of Women İn 

Construction: Structure and Research Trends, Journal of Engineering, Design and 

Technology, Volume 19, 446-466(21). 

https://doi.org/10.1016/j.ssci.2021.105594
https://www.sciencedirect.com/journal/collegian/vol/30/issue/1
http://joannabriggs.org/research/critical-appraisal-tools.html
https://www.ingentaconnect.com/search?option2=author&value2=Mariam,+Akinlolu+Temisola
https://www.ingentaconnect.com/search?option2=author&value2=Olalusi,+Oladimeji+Benedict
https://www.ingentaconnect.com/search?option2=author&value2=Haupt,+Theo+C.
https://www.ingentaconnect.com/content/mcb/jedt
https://www.ingentaconnect.com/content/mcb/jedt


2255  •itobiad -Araştırma Makalesi 

İnsan ve Toplum Bilimleri Araştırmaları Dergisi | ISSN: 2147-1185|www.itobiad.com 

 

 

Mohammadfam, I., Kamalinia, M., Momeni, M., Golmohammadi, R., Hamidi, Y., & 

Soltanian, A. (2017). Evaluation of the quality of occupational health and safety 

management systems based on key performance indicators in certified organizations. 

Safety and Health at Work, 8(2), 156–161. https://doi.org/10.1016/j. shaw.2016.09.001 

Mohammadi M, Vahedian-Sharoodi M, Joghatei Z, Esmaily H, Tehrani H. (2023). 

Educational intervention based on health action model to promote safe behaviour of 

hospital service workers. BMC Health Serv Res. 24,23(1),1296. doi: 10.1186/s12913-023-

10267-3. PMID: 38001435. 

Mohammed Ali Saleh, N., Mahmoud Eldeep, N., & Mohammed Soliman, S. (2023). Effect 

of Green Management Training Program on Nursing Managers' Perception of 

Occupational Safety and Green Management Practices. Egyptian Journal of Health 

Care, 14(3), 381-395. doi: 10.21608/ejhc.2023.317241. 

Moher, D., Liberati, A., Tetzlaff, J., andAltman, D.G., (2009). PRISMA Group, 2009. 

Reprint—preferredReportingItemsforSystematicReviewsand Meta-Analyses: The 

PRISMA statement. PhysicalTherapy, 89, 873-880.  

Navidian A, Navaee M, Kaykha H. (2019). Effectiveness of stress inoculation training on 

occupational stress of midwives in healthcare centers of Zahedan in Health 

Transformation Plan in 2017. J Educ Health Promot. 14, 8, 66. doi: 

10.4103/jehp.jehp_264_18.  

Othman SY, Hassan NI, Mohamed AM. (2023). Effectiveness of mindfulness-based 

interventions on burnout and self-compassion among critical care nurses caring for 

patients with COVID-19: a quasi-experimental study. BMC Nurs. 6;22(1), 305. doi: 

10.1186/s12912-023-01466-8.  

Otu A, Okuzu O, Effa E, Ebenso B, Ameh S, Nihalani N, Onwusaka O, Tawose T, 

Olayinka A, Walley J. (2021). Training health workers at scale in Nigeria to fight COVID-

19 using the InStrat COVID-19 tutorial app: an e-health interventional study. Ther Adv 

Infect Dis, 23,8. doi: 10.1177/20499361211040704.  

Uzun S, Ozmaya E. (2022). The effect of motivational interview conducted by nurses on 

quality of life: Meta-analysis. Perspect Psychiatr Care, 58(4), 2449-2459. doi: 

10.1111/ppc.13080.  

Park, Mijeong, Ok Yeon Cho, and Jeong Sil Choi. (2023). "A Pilot Study to Examine the 

Effects of a Workplace Cyberbullying Cognitive Rehearsal Mobile Learning Program for 

Head Nurses: A Quasi-Experimental Study" Healthcare 11, no. 14: 2041. 

https://doi.org/10.3390/healthcare11142041. 

Ricci, F., Chiesi, A., Bisio, C., Panari, C., & Pelosi, A. (2016). Effectiveness Of Occupational 

Health and Safety Training: A Systematic Review with Meta-Analysis. Journal Of 

Workplace Learning, 28, 355-377. Http://Dx.Doi.Org/10.1108/JWL-11-2015-0087 

S. Väyrynen, K. Hakkinen, T. Niskanen. (2015). Integrated Occupational Safety and Healt 

Management Solutions and Industrial Cases Springer, Switzerland, 7-15. 

Sarbaz M, Kimiafar K, Taherzadeh Z, Naderi H, Eslami S. (2016). Effect of modifying the 

information and training structure on the occupational safety of health care workers in 

https://doi.org/10.1016/j.%20shaw.2016.09.001
https://doi.org/10.3390/healthcare11142041


2256  • itobiad - Araştırma Makalesi 

Journal of the Human and Social Science Researches | ISSN: 2147-1185 |www.itobiad.com 

 

 

exposure to blood and body fluids: A quasi-experimental study. Am J Infect Control, 

1;45(1), 80-82. doi: 10.1016/j.ajic.2016.05.023.  

Sahmaran, T., & Kar, H. (2023). The Effect of Occupational Health and Safety Training 

Given to Hospital Personnel on their Knowledge Levels. Journal of Inönü University 

Vocational School of Health Services, 11(2), 1524-1537. 

https://Doi.Org/10.33715/İnonusaglik.1168180 

Şen, A. (2019). Development And Application of Safety Culture Matrıx for Underground 

Metal Mınes And Comparıson of two Companıes, A Thesıs Submıtted To The Graduate 

School Of Natural And Applıed Scıences Of Mıddle East Technıcal Unıversıty, Master of 

Science Thesis, Ankara. 

Tufanaru, C., Munn, Z., Aromataris, E., Campbell, J., and Hopp, L. (2017). Chapter 3: 

Systematic Reviews of Effectiveness. In: Aromataris E, Munn Z (Editors). Joanna Briggs 

Institute Reviewer’s Manual. The Joanna Briggs Institute.  

Wang H, Fennie K, He G, Burgess J, Williams AB. (2003). A training programme for 

prevention of occupational exposure to bloodborne pathogens: impact on knowledge, 

behaviour and incidence of needle stick injuries among student nurses in Changsha, 

People's Republic of China. J Adv Nurs, 41(2), 187-94. doi: 10.1046/j.1365-

2648.2003.02519.x.  

Wong K, Chan AHS, Ngan SC. (2019). The Effect of Long Working Hours and Overtime 

on Occupational Health: A Meta-Analysis of Evidence from 1998 to 2018. Int J Environ 

Res Public Health, 16(12), 2102. doi: 10.3390/ijerph16122102. PMID: 31200573. 

Yıldırım, M. (2020). The Effect of Employee Health and Safety Improvement Program on 

Employees' Perception of Health Behaviours and Safety Culture. T.R. Dokuz Eylül 

University Health Sciences Institute, Doctoral Thesis, İzmir. 

Z.A., V.A. Gonzalez, R. Amor, R. Lovreglio, G. Cabrera-Guerrero.(2018).Immersive 

virtual reality serious games for evacuation training and research: A systematic literature 

review Comput. Educ., (127), 252-266. 10.1016/j.compedu.2018.09.002 

https://doi.org/10.33715/İnonusaglik.1168180
https://doi.org/10.1016/j.compedu.2018.09.002

