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Abstract

Construction is one of the riskiest professions and unfortunately, every year a large
number of deaths and injuries are reported during the performance of work tasks. Legal
regulations mandate that all workers undergo mandatory occupational safety and health
training, but there is still a certain number of workers who are untrained and without
adequate knowledge and skills to perform the given work. Working at height in the
construction industry is one of the most dangerous professions and must not be performed
without proper equipment or without the use of protective devices. Occupational safety
and health training reduces accidents and fatalities and should be designed and
implemented in a way that enables employees to identify and effectively eliminate hazards.
In this paper; research was carried out, in which 7 questions were asked to two groups of
workers about: safety knowledge, safety behavior, self-confidence and safety awareness,
commitment, risk acceptance, work practices, and risk and accident reduction and it was
concluded that workers with training showed a higher perception of safety and health at
work compared to those workers without training.
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YTHIAJ MEHAIIMEHTA OBYKE 3AIITUTE HA PAAY
HA INTPEIENIINJY BE3BEJHOCTHU MEBY
I'PABEBUHCKHUM PAJTHULIUMA

ArqncTpakT

I'pahesunapcmeo je jeona 00 Hajpusuunujuux npogpecuja u, Hadx3caiocm,
ceaxe 200uHe ce Npujasu GenuKu OPoj NOGUHYIUX U NOEPEHeHUX PAOHUKA MOKOM
0basmara padnux zadamaxa. 3aKoHCKa pezyramusa Hauaxce 0a C8U PAoHUYU
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npoly obasesny obyky us obnacmu bez3bedHocmu u 30passa Ha paoy, anu U Odbe
nocmoju o0pehenu 6poj paonuka Koju cy HeobyueHu u Hemajy oozoeapajyha 3narba
u gewmuHe 3a obasmare 0amoe nocia. Pao na eucunu y epahesunapcmasy je jeona
00 HajonacHujux npogecuja u He cme ce obaswamu bes oozosapajyhe onpeme unu
be3 ynompebe 3awmumnux cpeocmasa. Obyka o b6e3dpednocmu 1 30pasnvy Ha paoy
cmarvyje Hecpehe u cupmue cyuajege u mpeba 0a 6yoe OCMUULbEHA U CNPOBedeHd
Ha HA4UH Koju omo2yhasa 3anocieHuma 0a u0eHmu@uKyjy u epukacHo enumMuHuLy
onacuhocmu. Y 06om pady cnposedero je ucmpaxcusarse y Kome je nocmaeneHo 7
NUMarLa 08ema pynama paoHukd o. 3Hary o bezbeoHocmu, 6e30e0HOM NOHAULA)),
camonoy3oary u ceecmu o be3bedHocmu, nocsefieHocmu, npuxeamarby pusuxd,
PAOHO] NPAKCU U CMAFerY PUUKA U He3200d U 3aKbYUeHO je 0d paoHuyu ca
obykom nokasyjy eehy nepyenyujy 6ezdoeonocmu u 30pasmsa Ha paoy y nopehersy
ca paonuyuma b6e3 oobyxe.

Kuwyune peuu: Usepaora, 3auumuma na paoy, nepyenyuja b6e3oeonocmu

Introduction

Considering that work is a significant part of people’s lives and that people spend
a large part of their time at work, occupational health and safety in any industry is of
paramount importance (Gjorgjev & Byanov, 2022; Christian et al., 2009). Like some
other professions, construction is a very risky profession and unfortunately, a large
number of deaths and injuries are reported each year while performing work tasks
(Dodoo & Al-Samarraie, 2019).

Although legal regulations require all workers to undergo mandatory training on
occupational safety, there are still a certain number of workers who are untrained and
lack the appropriate knowledge and skills to perform the given job (Taylor, 2015). For
these reasons, in some industries and branches of industry there are still a significantly
high number of accidents and deaths to this day (Ricci et al., 2016).

Working at height in the construction industry is one of the most dangerous
professions, and one of the main hazards is falling. Current knowledge shows that falls
from height are a problem that is encountered worldwide, with the construction industry
being the one in which this risk is most often present (Guo et al., 2016; Evanoff et
al., 2016). However, workers in other industries, such as the electrical industry, who
are entrusted with installing, testing, repairing, monitoring and maintaining electrical
equipment, are also at risk of falling from height. In addition, utility pole workers and
communication tower technicians work at height, performing various tasks. Workers
involved in commercial buildings, such as window cleaners, also have to work at
significant heights (Dodoo & Al-Samarraie, 2019). Also, mountaineering instructors
work at considerable heights and are exposed to the risk of falling, as are workers
involved in forestry (Barling et al., 2003).

In addition to the loss of life and permanent disability, falls from height also affect
the economic plan of countries and companies, all of which contributes to the prevention
of falls becoming a top priority for company managements around the world (Borger et
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al., 2011). Hence, we can say that there are many professions that require knowledge of
safe working at height. Some of the construction site tasks associated with a high risk of
causing injuries are (Sokas et al., 2009):

erecting steel frames on large buildings

erecting and dismantling scaffolding

working on ladders that are not properly secured
roofing

dismantling machinery on the roof of a building
welding carried out at height

fixing pipes and painting at height.

Previous research suggests that occupational safety and health training reduces
accidents and fatalities due to falls from height (Amde et al., 2019; Floyde et al., 2013;
Nkomo et al., 2018; Vignoli et al., 2015; Taylor, 2015). During training, workers acquire
knowledge such as (Leiter et al., 2009):

recognition of dangerous situations and tasks where there is a risk of falling
from a height

correct selection of protective equipment for working at height

method of checking the correctness of the equipment for working at height
correct selection of the rope attachment points

correct use of protective equipment

understanding the limitations of protective equipment

recognition of other hazards that may have an impact, such as slippery floors,
toxic and suffocating gases, electrical hazards, etc.

determination and reduction of the free fall distance

interpretation of the evacuation plan.

Research also suggests that training should be repeated periodically.

Safety when working at height

Any work in which the performer could fall from one level to another and be
injured is classified as work at height, which includes work (Ai Lin et al., 2005):

above ground or floor level

at an edge where a worker could fall through an opening or fragile surface
above ground or floor level

at ground level where a worker could fall through a hole or opening.

Working at height is very common in the construction industry and is classified
as a very high-risk job. The largest number of fatal injuries at construction sites occur
precisely due to falls from height and it is responsible for 28% of fatal and 7% of non-
fatal injuries to workers worldwide (Edvards & Holt, 2008).

Work at height must not be performed without appropriate equipment or without
the use of protective devices such as: safety baskets, platforms, safety nets, etc. In the
event that the use of such equipment or devices is not possible due to the nature of the
work, appropriate safety should be ensured in another way and by other means. The most
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important factors for the successful and safe performance of work at height are compliance
with the basic rules for safety at work and possession of the necessary equipment, use of
personal protective equipment, training of workers and compliance with the prescribed
measures during design, supervision and execution of the work. In this regard, the
obligations and responsibilities fall on both the employer and the worker (Guo et al., 2016).
The division of protection systems, according to the technique of working with equipment
is: access restriction, work positioning, rope access and fall arrest.

Health and safety training is one way to enable employees to recognize and
eliminate hazards in order to control risks in the workplace (Gjorgjev, 2023). To achieve
this goal, training programs should be designed and implemented in such a way that
they enable employees to identify hazards and effectively eliminate them through the
successful involvement of employers, government and unions, if necessary. Health and
safety training programs, which are designed according to legislation, help employees
take action and reduce the risks that come with work (Mustard, 2019). Hence, occupational
safety and health training provides an essential basis for educating employees about the
risks in their workplaces.

Given the importance of occupational safety and health training, the most
important question is what medium of instruction should be used to train employees.
Some research has shown that the training program should be designed taking into
account the level of education of the employees and the teaching should be at that level in
order to be effective (Ricci et al., 2016). Research also shows that training of workers by
colleagues achieves the best effectiveness. This type of training encourages and supports
collective learning through problem solving, discussion and can sometimes give workers
the knowledge and confidence to negotiate with employers to implement a workplace
safety system (Slatin, 1995).

Statement of the problem, objective and task of the study

The main problem addressed by this research is whether occupational safety
training in construction is effective in improving various aspects of safety when working
at height and does it determine the impact of barriers and facilitating factors for the
implementation of acquired occupational safety knowledge.

The aim of the research is to gain insights into the effectiveness of occupational
safety training in construction, i.e., its impact on improving various aspects of safety
when working at height, as well as the perception of obstacles and factors that hinder or
facilitate the implementation of acquired occupational safety knowledge. In this regard,
the differences between construction workers who have undergone training and those
who have not undergone occupational safety training have been investigated in terms of
safety knowledge, safety behavior, self-confidence and awareness, commitment to OSH,
risk acceptance, work practices and the reduction of risks and accidents. The research
also investigates the effectiveness of training in reducing or increasing the impact of
hindering factors and facilitating factors for the application of the knowledge acquired
from it.
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Results and analysis

In order to observe the impact of construction workers’ training on their perception
of safety, research was conducted using survey questionnaires on two groups of workers
of 30 respondents each, one with and the other without training. Seven questions were
asked about: safety knowledge, safety behavior, self-confidence and safety awareness,
commitment, risk acceptance, work practices, and risk and accident reduction. The
collected data were processed using the SPSS software package and inferential statistics
were applied, with a t-test for independent samples used to determine the statistical
significance of differences between the arithmetic means of two groups of respondents.

Table 1 contains the result of the t-test for the statistical significance of the obtained
difference in the arithmetic means between the two groups of workers, in terms of safety
knowledge, proving that there is a statistically significant difference between workers who have
OSH training compared to their colleagues who have no training, at a level of less than 0.01.

Table 1: Difference between workers with and without OSH training in terms

of safety knowledge
Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of th
Sig. Mean Std. Error " eArva orthe
Difference
F Sig. t df (2-tailed) Difference Difference Lower Upper
Equal 3,906 ,053 8,428 58 ,000 4,667 ,554 3,558 5,775
variances
assumed
Equal 8,428 52,767 ,000 4,667 ,554 3,556 5,777
variances not
assumed

Table 2 contains the result of the t-test for the statistical significance of the obtained
difference in the arithmetic means between the two groups of workers, in terms of safety
behavior, proving that there is a statistically significant difference between workers who have
OSH training compared to their colleagues who have no training, at a level of less than 0.01.

Table 2: Difference between workers with and without occupational safety and health
training in terms of safety behavior

Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of th
Sig. Mean Std. Error " e}'va orthe
Difference
F Sig. t df (2-tailed) | Difference | Difference | Lower Upper
Equal variances ,531 ,469 7,434 58 ,000 3,767 ,507 2,752 4,781
assumed
Equal variances 7,434 57,667 ,000 3,767 ,507 2,752 4,781
not assumed

EXEIEKOHOMUKA 17




http://www.ekonomika.org.rs

Table 3: Difference between workers with and without OSH training in terms

of self-confidence and safety awareness

Levene's Test

for Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference

F Sig. t df (2-tailed) Difference Difference Lower Upper
Equal 1,503 ,225 2,591 58 ,012 1,133 ,437 ,258 2,009
variances
assumed
Equal 2,591 56,345 ,012 1,133 ,437 ,257 2,009

variances
not assumed

Table 3 contains the result of the t-test for the statistical significance of the
obtained difference in the arithmetic means between the two groups of workers, in terms
of self-confidence and safety awareness, proving that there is a statistically significant
difference between workers who have OSH training compared to their colleagues who
have no training, at a level less than 0.05 (p = 0.012).

Table 4: Difference between workers with and without OSH training in terms of

commitment to occupational safety and health

Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Difference
Sig. Mean Std. Error

F Sig. t df (2-tailed) Difference Difference Lower Upper
Equal 1,398 ,242 4,545 58 ,000 2,067 ,455 1,157 2,977
variances
assumed
Equal 4,545 55,750 ,000 2,067 ,455 1,156 2,978
variances
not
assumed

Table 4 contains the result of the t-test for the statistical significance of the
obtained difference in the arithmetic means between the two groups of workers, in terms
of commitment to occupational safety and health, proving that there is a statistically
significant difference between workers who have OSH training compared to their
colleagues who have no training, at a level of less than 0.01.

18
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Table 5: Difference between workers with and without OSH training in terms of risk
acceptance at work

Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Difference
Sig. Mean Std. Error

F Sig. t df (2-tailed) Difference | Difference | Lower | Upper
Equal ,483 ,490 2,447 58 ,017 ,767 ,313 ,140 1,394
variances
assumed
Equal 2,447 57,799 ,017 ,767 ,313 ,140 1,394
variances not
assumed

Table 5 contains the result of the t-test for the statistical significance of the obtained
difference in the arithmetic means between the two groups of workers, in terms of risk
acceptance at work, proving that there is a statistically significant difference between
workers who have OSH training compared to their colleagues who have no training, at a
level less than 0.05 (p=0.017).

Table 6 contains the result of the t-test for the statistical significance of the obtained
difference in the arithmetic means between the two groups of workers, in terms of work
practices, proving that there is a statistically significant difference between workers who
have OSH training compared to their colleagues who have no training, at a level of less
than 0.01.

Table 6: Difference between workers with and without OSH training in terms

of work practices
Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) Difference | Difference | Lower | Upper
Equal ,053 ,820 4,559 58 ,000 3,467 ,760 1,945 4,989
variances
assumed
Equal 4,559 57,902 ,000 3,467 ,760 1,944 4,989
variances not
assumed
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Table 7: Difference between workers with and without OSH training in terms
of risk and accident reduction

Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Difference
Sig. Mean Std. Error

F Sig. t df (2-tailed) | Difference | Difference | Lower | Upper
Equal 1,401 ,241 6,323 58 ,000 2,567 ,406 1,754 3,379
variances
assumed
Equal 6,323 55,187 ,000 2,567 ,406 1,753 3,380
variances
not
assumed

Table 7 contains the result of the t-test for the statistical significance of the obtained
difference in the arithmetic means between the two groups of workers, in terms of risk
and accident reduction, proving that there is a statistically significant difference between
workers who have OSH training compared to their colleagues who have no training, at
a level of less than 0.01.

The results of the research show that across all questions, workers with training
showed a greater perception of occupational safety and health than those workers without
training.

Conclusion and recommendations

Construction is a very risky profession and unfortunately, a large number of
deaths and injuries are reported every year while performing work tasks. Although legal
regulations require all workers to undergo mandatory training on occupational safety,
there are still a certain number of workers who are untrained and lack the appropriate
knowledge and skills to perform the given work.

Working at height in the construction industry is one of the most dangerous
professions, and one of the main hazards is falling. Working at height must not be
performed without appropriate equipment or without the use of protective devices such
as: safety baskets, platforms, safety nets, etc.

Previous research suggests that occupational safety and health training reduces
accidents and fatalities due to falls from height. Health and safety training is one way
to enable employees to recognize and eliminate hazards in order to control risks in the
workplace. To achieve this goal, training programs should be designed and implemented
in such a way that they enable employees to identify hazards and eliminate them
effectively through the successful involvement of employers, government and unions,
if necessary.

In this paper, research was conducted using questionnaires on two groups of
workers of 30 respondents each, one with and the other without training. In doing so,
7 questions were asked about: safety knowledge, safety behavior, self-confidence and
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safety awareness, commitment, risk acceptance, work practices and risk and accident
reduction. The results show that in all questions, workers with training showed a greater
perception of safety and health at work compared to those workers without training.
Future research in this area could cover larger number of workers and other
variables, which would increase the possibility of generalization of research results.
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