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Abstract: Construction is one of the leading sectors in occupational accidents. In this study occupational accidents in construction
sector, their causes and suggestions for prevention are discussed. Five different occupational groups working in construction area
including labour-skilled labour, technical staff, occupational safety staff, building inspection staff and senior executives were
investigated for their opinions on occupational health and safety applications in Turkey. In the survey study, the causes of occupational
accidents and the suggestions for prevention were evaluated using the data obtained by a questionnaire survey apllied to a total number
of four hundred and eighty workers from all of the above-mentioned groups.
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1. Introduction

It is very difficult to fulfill occupational safety requirements
in construction sector due to the fact that different teams
come together for a specific project and separate from each
other at the end of the project. Relationships are project
based, staff turnover is very high and risks related to work
are constantly changing because of the constant change of
organizational structure. In order to ensure occupational
safety in construction works, types of occupational accidents
and the factors that cause these accidents should be
determined first. Prevention of accidents and safety assurance
can then be achieved by taking these into consideration.

2. Previous Studies
2.1. Types of Occupational Accidents

When studies on the types of occupational accidents are
examined, the most common types of accidents in
construction industry are determined to be ‘falling from
height’ [1-13]. According to the literature findings, other
common types of occupational accidents are; ‘being struck
by an object’ [1,4,7,8,9,10,11,12,13], ‘electric shock’
[4,7,10,11,12], ‘accidents caused by construction machines
and engineering vehicles’ [7,9,10,11] and ‘being stabbed by
an object, being cut by an object’ [4,9,11].

2.2. Causes of Occupational Accidents

According to literature findings, causes of occupational
accidents are generally ‘lack of occupational safety training’
[13,15,16,17,19,20] and ‘unsafe work environment’
[14,2,17,18,20]. Other causes are ‘management policy of the
company’ [15], failure in implementing the occupational
safety system’ [16] and ‘the lack of occupational safety
specialist’ [17].

2.3. Order of Priority While Working

Order of priority while working in construction companies is
determined as: Quality, cost, time, occupational safety; and in
government agencies: cost, quality, time, occupational safety
[21]. Occupational safety is the last priority for the
companies.

2.4. Implementations to Ensure that Employees Comply
with the Occupational Safety

Literature suggests that the most effective way to ensure that
the employees in construction works comply with the
occupational safety regulations is to provide occupational
safety training to employees [6,16,22,24,25,26,27,28,29,31].
Other effective methods are seen as the establishment and
implementation of the occupational safety system
[16,22,24,31] and active control [1,25,32].

While there are many studies on types of construction
accidents, their causes and the solution suggestions; this
study focuses on differences of approaches, practices and
expectations of and the differences between five different
groups of workers in construction industry. The solution
suggestions for ensuring occupational safety are also
discussed by considering the data/information obtained by a
questionnaire survey.

3. Material and Method

People working in construction in Turkey were divided into
five different occupational groups including labour-skilled
labour, technical staff, occupational safety staff, building
inspection staff and senior executives. Considering the
findings of previous studies, a questionnaire survey was
conducted in order to determine the opinions of the
employees in construction works related to occupational
safety implementations. Survey questions were prepared for
each group separately and questionnaires were distributed
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throughout Turkey. Survey findings were evaluated together
with literature review findings.

4. Findings and Discussion
4.1 Profile of Participants

The distribution of participants according to task groups they
undertake in construction works is shown in Table 1.
According to the table a total of 480 workers including 234
(48,95%) from labour-skilled labour group, 99 (20,71%)
from technical staff, 30 (6,28%) from occupational safety
staff, 69 (14,02%) from building inspection staff and 48
(10,04%) from senior executives.

Table 1: Distribution of Survey Groups

4.2 Number and Types of Occupational Accidents

Encountered

When the number of occupational accidents encountered
and/or witnessed by the participants of the survey are
examined by groups, it is determined that 57,26% of the
employees including 35.71% of the occupational safety staff
group and 60.42% to 65.22% of the other groups have not
encountered and/or witnessed any occupational accidents
(Table 2). And the most common types of occupational
accidents are falling, being pricked by an object, being cut by
an object, being crushed by an object and being struck by a
falling object (Table 3).

4.3 Causes of Occupational Accidents

Seq. Survey Groups Number of |Rate (%) The opinions of the participants on the main causes of
No Participants occupational accidents are given in Table 4. Lack of training
1 Labour-Skilled Labour 234 48,75 comes to the forefront at the rate of 79,95%. After training,
2 Technical Staff 99 20,63 lack of control is seen as the main cause at the rate of 68,07%
3 Occupational Safety Staff 30 6,25 and the unsafe working conditions at the rate of 53,77%
4 Building Inspection Staff 69 14,38 (Table 4).
5 Senior Executive - Employer 48 10,00
TOTAL 480 100,00
Table 2: Number of Occupational Accidents Encountered/Witnessed by Employees
Sequence| Number of Occupatio_nal Accidents Lsi?ﬁgé- Technical Occupational Insp?eucltli(:;rrllztaﬁ Eisngj(t)i:/e General
No Encountered/Witnessed Labour (%) Staff (%) | Safety Staff (%) %) %) Average (%)
1 0 64,35 60,61 35,71 65,22 60,42 57,26
2 1 20,00 12,12 17,86 13,04 14,58 15,52
3 2 8,70 13,13 10,71 8,70 12,50 10,75
4 3 2,17 5,05 3,57 7,25 2,08 4,03
5 4 2,17 0,00 14,29 - 2,08 3,71
6 5 1,30 3,03 10,71 4,35 - 3,88
7 6 0,00 1,01 0,00 - 2,08 0,62
8 7 0,00 0,00 3,57 0,00 - 0,71
9 8 and above 1,30 5,05 3,57 1,45 6,25 3,53
Table 3: Types of Occupational Accidents Encountered/Witnessed by Employees
Sequence Type of Occupation_al Accidents Labour-Skilled Technical Staff| Occupational Insr?eljzltli(llr?gtaﬁ Eisgllj(t)i:/e General
No Encountered/Witnessed Labour (%) (%) Safety Staff (%) %) %) Average (%)
1 Falling 19,83 26,26 43,33 32,61 27,08 29,82
2 Being Pricked by an Object 13,22 19,19 33,33 19,57 18,75 20,81
3 Being Cut by an Object 20,66 15,15 36,67 10,87 14,58 19,59
4 Being Crushed by an Object 13,22 6,06 36,67 8,70 6,25 14,18
5 Being Struck by a Falling Object 14,88 11,11 16,67 6,52 12,50 12,34
6 Vehicle Accident 6,61 3,03 10,00 8,70 6,25 6,92
7 Caused by Machines 9,92 13,13 13,33 8,70 14,58 11,93
8 Elecktric Shock 0,83 1,01 0,00 4,35 0,00 1,24
9 Fire 0,83 0,00 0,00 0,00 0,00 0,17
Table 4: Main Causes of Occupational Accidents According to Employees
Main Cause of Occupational | Labour- Technical | Occupational Building Senior General
Sequence Accidents According to Skilled Staff Safety Staff | Inspection staff| Executive | Average
No Employees Labour (%) (%) (%) (%) (%) (%)
1 Lack of Training 74,43 83,84 90,01 71,01 80,44 79,95
2 Lack of Control 48,45 71,72 80,00 59,73 80,44 68,07
3 Unsafe Working Conditions 40,37 59,60 66,67 43,49 58,70 53,77
4 Fate 22,91 - - 2,17 5,02
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4.4 Priorities While Working

The order of employees’ priorities while working is
determined as finishing the work; accident free 79,83%,
accurately 74,09%, in time 58,61% and economically
51,09% (Table 5).

4.5 Implementations that Ensure Compliance with
Occupational Safety Regulations

Inspection, with the rate of 61, 84%, is stated to be the most
effective implementation for ensuring compliance with
occupational safety regulations. Occupational safety training
at the rate of 61,84% and education at the rate of 58,68%
follow inspection. It is seen that the wage and time given to
the employee are not effective in ensuring compliance with
occupational safety regulations (Table 6).

5. Conclusion and Suggestions

In this study, the types and causes of occupational accidents
that took place in the construction works and requirements
for ensuring the occupational safety are tried to be
determined directly from the point of view of employees in
construction sector in order to minimize occupational
accidents and minimize losses that may occur as a result of
the accidents. For that purpose, a survey was conducted to
the employees of five different occupational groups in the
sector, including labour-skilled labour, technical staff,
occupational safety staff, building inspection staff and senior
executives. Findings both from previous studies and survey

are summarized below.

The most common type of the occupational accident
encountered both in the literature and during the
questionnaire survey is falling from height. Other types of
occupational accidents that employees encounter are related
to objects and listed as being pricked by an object, being cut
by an object, being crushed by an object and being struck by
a falling object. About half of the employees has encountered
at least one occupational accident.

Literature findings showed that project based production
causing problems related with safety training, safe working
conditions and inspection is the most important reason for
occupational  accidents in  construction  industry.
Questionnaire survey findings also supported this fact by
showing that employees found training and lack of inspection
to be the most important reasons of construction accidents.

While literature showed that occupational safety is the last
priority of construction companies, survey findings displayed
that it is the first priority for employees.

According to both the literature and the survey findings, the
most effective implementation to ensure occupational safety
is occupational safety training. Establishment and
implementation of an occupational safety system and active
occupational safety inspection are seen as other effective
methods.

Table 5: Priorities While Working

Sequence Priorities_WhiIe Labour-Skilled | Technical Staff| Occupational Inspizliltli((j)lr?gtaff Ef::l:?i(/e Esgggé
No Working Labour (%) (%) Safety Staff (% (%) %) (%)
1 Accident Free 79,07 79,80 93,33 59,69 87,24 79,83
2 Accurately 62,33 78,78 66,67 77,61 85,07 74,09
3 in Time 40,49 63,63 63,33 44,77 80,85 58,61
4 Economically 29,33 61,61 59,99 34,32 70,21 51,09
Table 6: Implementations to Ensure Compliance with Occupational Safety Regulations
Sequence| Implementation that
No Ensures Complaince | Labour-Skilled | Technical | Occupational Building Senior General
with Occupational Labour Staff Safety Staff Inspection Executive Average
Safety Regulations (%) (%) (%) staff (%) (%) (%)
1 Inspection 57,96 66,33 70,37 58,82 70,83 64,86
2 OHS Training 50,00 61,22 77,78 51,47 68,75 61,84
3 Education 56,64 61,22 55,56 47,06 72,92 58,68
4 Punishment 10,62 44,90 22,22 33,82 37,50 29,81
5 Firing the employees 13,72 28,57 14,81 17,65 37,50 22,45
6 Wage 11,06 2,04 18,52 8,82 25,00 13,09
7 Time 9,73 5,10 18,52 1,47 12,50 9,47
8 None of Them 0,44 - - - - 0,09

5.1. Suggestions

By considering the current research findings, occupational
safety can be ensured and occupational accidents can be
prevented by ;

e Giving proper ocuupational safety training to every

employee on site in accordance with the risk assessment of
the project and legal legislations.

e Ensuring a safe working environment in accordance with
the risk assessment of the project and ensuring safety of
each employee by providing appropriate personal
protective equipment.

o Keeping records related with the experiences of the
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companies related to occupational accidents, additional
precautions must be taken for the environment safety
according to the evaluation results of these experiences,
and the employees should be provided additional
occupational safety trainings appropriate to the
occupational accident types.

o Performing active occupational safety inspection on site.

References

[1] H. Laitinen, I. Ruohomaki, “The Effects of Feedback
and Goal Setting on Safety Performance at Two
Construction Sites”, Safety Science, Vol. 24, No. 1, pp.
61-73, 1996.

[2] S. Ural, M.E. Ocal, H. Atilgan, A. Kaya, “Insaat
Islerinde Is Guvenligi Acisindan Risk
Degerlendirmesi”, Ankara Is Saghg ve Giivenligi
Sempozyumu, pp. 223-232, 2007.

[3] H.J. Im, Y.J. Kwon, S.G. Kim, Y.K. Kim, Y.S. Ju, H.P.
Lee, “The Characteristics of Fatal Occupational Injuries
in Korea’s Construction Industry, 1997-2004, Safety
Science 47, pp. 1159-1162, 2009.

[4] A. Ercan, “Tiirkiye’de Insaat Sektdriinde Is Sagligi ve
Giivenligi”, 5. Yapt Isletmesi Yapim Yonetimi
Kongresi, pp.129-13, 2009.

[5] C.W. Cheng, S.S. Leu, C.C. Lin, C. Fan, “Characteristic
Analysis of Occupational Accidents at Small
Construction Enterprises”, Safety Science 48, pp. 698-
707, 2010.

[6] T. Metinsoy, U. Mingen, “insaat Sektdriinde Is
Giivenligi Yonetimi ve Genel Is Giivenligi Performansi
iligkisinin Degerlendirilmesi Yontemi”, 3. is¢i Saglig
ve Is Giivenligi Sempozyumu, pp. 143-156, 2011.

[71 U. Miingen, “insaat Sektdriimiizdeki Baslica Is Kazasi
Tipleri”, Turkiye Mihendislik Haberleri, VV.469, pp. 32
-39, 2011.

[8] A. Carbonari, A. Giretti, B. Naticchia, “A Proactive
System for Real-time Safety Management in
Construction Sites”, Automation in Construction, pp.
686-698, 2011.

[91 M. Naim, G.E. Giircanli, T. Celik, “KKTC Is¢i Sagh@
ve Is Giivenligi Sorunlarmin Tiirkiye ve AB ile
Kargilastirilmas1” 3. Is¢i Saghg ve Is Giivenligi
Sempozyumu, pp. 49-58, 2011.

[10] A.E. Karaman, T. Civici, S. Kale, “Is¢i Saghg ve Is
Giivenliginin Insaat Sektoriindeki Yeri ve Onemi”, 3.
Isci Saghpn ve Is Giivenligi Sempozyumu, pp. 85-95,
2011.

[11] G.E. Giircanli, “Yeni ve Zorunlu Bir Kavram Olarak Is
Giivenligi I¢in Tasarim” 3. Is¢i Saglig1 ve Is Giivenligi
Sempozyumu, pp. 133-141, 2011.

[12] G.E. Giircanli and U. Mingen, “Analysis of
Construction Accidents in Turkey and Responsible
Parties”, Industrial Health, pp. 581-595, 2013.

[13] U. Aydin, N.G. Karaca, V.C. Ozgiler, E. Karaca, “Is
Saghig1 ve Giivenligi Egitiminin I3 Kazalar1 ve Meslek
Hastaliklarinin ~ Onlenmesindeki ~ Rolii”, Cimento
Endiistrisi Isverenleri Sendikas1 Dergisi, pp. 24-45,
2013.

[14] A. Aybek, O. Guvercin, C. Hursitoglu, “Teknik
Personelin Is Kazalarinin Nedenleri ve Onlenmesine

Yonelik  Goriislerinin -~ Belirlenmesi  Uzerine  Bir
Arastirma”, KSU Fen ve Miihendislik Dergisi, pp. 91-
100, 2003.

[15] A.A.G. Hassanein and R.S. Hanna, “Safety Performance
in the Egyptian Construction Industry”, Journal of
Construction Engineering and Management © ASCE,
pp. 451-455, 2008.

[16] D.W.M. Chan, AP.C. Chan, T.N.Y. Choi, “An
Empirical Survey of The Benefits of Implementing Pay
for Safety Scheme (PFSS) in The Hong Kong
Construction Industry”, Journal of Safety Research, pp.
433-443, 2010.

[17] I.H. Gerek, E. Erdis, “Insaat Islerinde Teknik Personelin
Isin Tehlikeleri Konusunda Gériislerinin Belirlenmesi
Uzerine Bir Arastirma”, 3. Isci Saghg ve Is Giivenligi
Sempozyumu, pp. 213-221, 2011.

[18] M.N. Goriict, U. Miingen, “Yapr Is Kolunda Devletin Is
Saghgi ve Giivenligi Denetimi ve “Insaatlarda
Yiiksekten ~ Diismelerin ~ Onlenmesi  Projesinin
Degerlendirilmesi”, 3. Is¢i Saghign ve Is Giivenligi
Sempozyumu, pp. 97-108, 2011.

[19] G.E. Giircanh, “Kuralsiz ve Baskici Emek Rejimine
Bakarken: Ingaat Sektdrinde Is¢i Saghgn ve s
Giivenligi”, Egitim-Bilim-Toplum Dergisi, pp. 48-80,
2013.

[20] S. Demirkesen, D. Arditi, B. Ozorhon, “Insaat
Sektodriinde 1s Giivenligi Egitimi Uygulamalar1”, 4. Is¢i
Saghg ve Is Giivenligi Sempozyumu, pp. 15-27, 2013.

[21] K. Dorji, B.H.W. Hadikusomo, “Safety Management
Practices in the Bhutanese Construction Industry”,
Journal of Construction in Developing Countries, pp.
53-75, 2006.

[22] C.R.C. Hassan, O.J. Basha, W.H.W. Hanafi, ‘“Perfection
of Building Construction Workers Towards Safety,
Health and Environment”, Journal of Engineering
Science and Technology, pp. 271-279, 2007.

[23] R.M. Choudhry, D. Fang, J.J. Lew, P. E., J.L. Jenkins,
“Assessing Safety Climate in Construction: A Case
Study in Hong Kong”, Proceedings of Associated
Schools of Construction 43rd Annual Conference, 2007.

[24] Q. Zhou, D. Fang, X. Wang, “A Method to Identify
Strategies for The Improvement of Human Safety
Behavior by Considering Safety Climate and Personal
Experience”, Safety Science, pp. 1406-1419, 2008.

[25] F.K.W. Wong, A.P.C. Chan, M.C.H. Yam, E.Y.S.
Wong, K.T.C. Tse, K.K.C. Yip, E. Cheung, “Findings
From a Research Study of Construction Safety in Hong
Kong, Accidents Related to Fall of Person From
Height”, Journal of Engineering Design and
Technology, pp. 130-142, 2009.

[26] Q.J. Williams, M. Ochsner, E. Marshall, L. Kimmel, C.
Martino, “The Impact of a Peer-Led Participatory
Health and Safety Training Program for Latino Day
Laborers in Construction”, Journal of Safety Research
pp. 253-261, 2010.

[27] C.L. Ho, R.J. Dzeng, “Construction Safety Training Via
e-Learning:  Learning Effectiveness and  User
Satisfaction”, Computers & Education, pp. 858-867,
2010.

[28] S. Demirkesen, D. Arditi, “Yap: Sektoriinde Is
Giivenligi Egitimi”, Tirkiye Mihendislik Haberleri, pp.
49-55, 2011.

Volume 6 Issue 9, September 2017

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: 11091704

DOI: 10.21275/11091704 727


file:///D:\IJSR%20Website\www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391

[29] Z. Ismail, S. Doostdar, Z. Harun, “Factors Influencing
the Implementation of a Safety System for Construction
Sites”, Safety Science, pp. 418-423, 2012.

[30] insaat Miihendisleri Odasi, “Insaatlarda Is Giivenligi
Sorunlart Caligtayr Sonug¢ Bildirgesi”, IMO Calistay
Kitabi, pp.139-141, 2012.

[31] S.M. Zin, F. Ismail, “Employers’ Behavioural Safety
and Health Improvement in the Construction Industry”,
Procedia — Social and Behavioral Sciences, pp. 742-
751, 2012.

[32] H. Lingard, T. Cooke, N. Blismas, “Do Perceptions of
Supervisors’  Safety  Responses  Mediate  the
Relationship between Perceptions of the Organizational
Safety Climate and Incident Rates in the Construction
Supply Chain?”, Journal of Construction Engineering
and Management © ASCE, pp. 234-241, 2012.

Author Profile

Sahin Tolga Giivel received the B.S., M.S. and Ph.D.

degrees in Civil Engineering from Cukurova

University, Adana, Turkey in 1995, 2004 and 2016,

respectively. Since 1995, he works at several

companies in construction sector usually industrial
construction.

Volume 6 Issue 9, September 2017

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: 11091704 DOI: 10.21275/11091704

728


file:///D:\IJSR%20Website\www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



