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Abstract
Introduction: Construction and building work includes many hazardous tasks and 

conditions such as working with height, excavation, noise, dust, power tools, and equipment. 

Risk assessments help to ensure the health and safety of workers by identifying potential 

hazards for better working conditions and outcome. Aim of Work: To assess the magnitude 

and types of occupational health hazards among construction and building workers and 

to carry out risk assessment for occupational health hazards to which construction and 

building workers are exposed. Materials and Methods: Two hundred and eight workers 

participated in a cross sectional study conducted at El-Alamein city. A semi-structured 

questionnaire was used to assess sociodemographic, occupational history and occupational 

health hazards among workers. A classical Risk Formula was used to identify occupational 

health hazards perceived by workers. Results: Physical hazards reported by workers were 

noise (72.1%), broken floor and slippery floors (64.9%, 59.1%) respectively. The majority 

of chemical hazards were cement, sand dust (88.5%), concrete (62%), toxic gases and 

solvent paints (23.6%, 13%) respectively, and 40.8% exposed to biological hazards. The 

most common mechanical hazards group were trauma and injuries (46.6%), varicose veins 

(33.6%), friction and trapping (19.2), hitting by rapidly moving equipment (17.3%). The 

most common ergonomic hazards were inappropriate working posture (82.7%), prolonged 

standing and trunkal twisting (76%). Noise, slippery floors, broken falls, cement, concrete, 

sand dust, heavy tools and inappropriate working posture ranked the highest risk by 

classical risk formula. Conclusion and Recommendations: Construction and building 

workers are exposed to occupational hazards, and safety precautions are recommended.

Keywords: Risk assessment, Occupational health hazards, Construction and Building 

workers. 
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Introduction
Construction is one of the 

fastest expanding sectors, employing 
around 180 million people, or 7% of 
the worldwide workforce. Egypt’s 
construction sector is one of the 
country’s largest and fastest growing 
industries, employing around 70% of 
casual wage workers (Sehsah et al., 
2020).

Risk assessment is a critical step 
in any construction project. A risk 
assessment analyzes and assesses the 
potential hazards and risks associated 
with a specific undertaking or activity. 
It entails determining the probability 
and severity perceived from harm or 
injury to individuals, property damage, 
and severe environmental consequences 
(Hegde and Rokseth, 2020).

The coordination of actions to guide 
and regulate an organization with respect 
to risk is known as risk management. 
In general, risk management refers to 
all of the choices that must be made in 
order to identify, evaluate, and quantify 
risks. Efficient risk management can 
enhance an organization’s operational 
performance, competitive value, and 
reputation in addition to lowering 
losses, expenses, and social resource 
waste ( Liu et al., 2023).

To continuously  improve risk 
assessments in projects, 3x3, 4x4, 
and 5x5 risk matrices are the most 
commonly used sizes. Three likelihood 
levels (Improbable, Occasional and 
probable) and three severity levels 
(Marginal, Moderate, and Critical) 
make up a 3x3 risk matrix. You can 
determine the acceptable level of a 
risk by multiplying the probability and 
severity values of the hazard. The 3×3 
matrix is prone to mistakes due to its 
simplistic design. A 4×4 or 5×5 matrix 
can be utilized for intricate tasks or risks. 
Second, there are four probability levels 
in the 4x4-risk matrix. Compared to the 
3×3 template this is simpler. For many 
projects, a 4x4 matrix is “just right” 
since a matrix that is too big or tiny 
might not provide an adequate or precise 
assessment. Occupational professionals 
may conduct risk assessments with the 
greatest clarity and detail when they 
use a 5 x 5-risk matrix. Some contend 
that using a 5x5 matrix for smaller 
projects is excessively labor-intensive 
and complex. It becomes debatable for 
some tasks if this degree of granularity 
is actually required (Forteza et al., 
2016).

Aim of Work

   To assess the magnitude and types 
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of occupational health hazards among 
construction and building workers 
and to carry out risk assessment for 
occupational health hazards to which 
construction and building workers are 
exposed.

Materials and Methods

Study design: Cross-sectional 
study was carried out.

Place and duration of the study: 
This study was conducted at El-
Alamein City, Matrouh Governorate 
from August 2022 to August 2023.

Study sample:

The study was conducted on 
208 workers. Assuming that the total 
number of construction workers was 
4000, and the estimated frequency of 
varicose vein was 17.2% (Mohamed, 
2017). (We selected the varicose veins 
as the sample was calculated according 
to the least possible effect according to 
the reference).  At 95% CI and effect 
size =1, the estimated sample was 208 
workers using OPEN-EPI Program. The 
sampling was multi-stage (Firstly; there 
were ten companies and, one company 
was selected randomly. Number of 
construction workers at this company 
was 350, samples (208) were taken 
by simple random sample. Inclusion 

criteria was; building and construction 
workers above 18 years old, at least 
one year of work in the current job and 
workers were working at all processes 
of building were included. Exclusion 
criteria were; building and construction 
workers below 18 years old, females 
and less than one year of work .

Study methods

    A semi-structured questionnaire 
was adapted from previous studies 
(Mohamed, 2017, Nirmala and Prasad, 
2019, Ellaban et al., 2020). The questions 
covered the following sections:   

Section I:  socio-demographic data 
and occupational history of workers: 
age, Body Mass Index (BMI) (It was 
assessed by measuring weight and 
height), marital status, educational 
level, smoking status, drug abuse, past 
medical history residence, income, 
previous work, work another job, 
employment pattern, shift work, type 
of job, duration of employment and 
number of worked hours/day, type of 
task and personal protective equipment 
(PPE) used.                                            

Section II:  Occupational health 
hazards and difficulties as seen by the 
studied workers: physical, chemical, 
biological, mechanical and ergonomic 
risk. 
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Section III: Risk assessment 
of health hazards reported 
by workers using the classic 
Risk formula: Risk = P * S  (P; 
probability, S; severity) (Antonucci et 
al., 2010, Chan et al., 2011, Flammini 
et al., 2011, Ellaban et al., 2020 ). 
The probability (x-axis) represents the 
degree of likelihood that the risk will 
materialize.  The 5-risk rating are as 
follows:

•	 Rare – unlikely to occur and/or have 
minor or negligible outcome (score 
1)

•	 Unlikely – possible to occur and/or 
to have moderate outcome (score 2).

•	 Moderate – likely to occur and/or to 
have serious outcome (score 3).

•	 Likely – almost sure to occur and/
or to have major outcome (score 4).

•	 Almost certain – sure to occur and/
or have major outcome (score 5).

Impact; called also, severity or 
consequences, the Impact (y-axis) 
seeks to identify the level of potential 
effects that the hazard can have on 
occupational health and safety. The 
following characterize the general 
expressions used to describe the 5 levels 
to determine the impact of risk:

•	 Insignificant –will not cause 
severe damages or illnesses (score 1).

•	 Minor – can cause mild damages 
or illnesses (score 2).

•	 Significant – can cause damages 
or illnesses that may need medical 
intervention but limited treatment 
(score 3).

•	 Major – can cause irreversible 
damages or illnesses that need 
continuous medical intervention (score 
4).

•	 Severe – can cause mortality 
(score 5). Then, the risk perception 
was categorized as: (1 - 4) Acceptable/
NO risk, (5 - 9) Low risk, (10 - 15) 
Medium risk, (16 -25) High risk.

Validation

A pilot study was conducted one 
month prior to the start of the current 
study in order to identify potential 
issues with data collection, evaluate 
the validity and reliability of the 
questionnaire following translation, 
and ascertain the duration required for 
data collection. The questionnaire was 
translated into Arabic by linguistic 
specialists, and then back into English. 
The questions› Cronbach›s alpha was 
0.753. These findings demonstrated the 
intrinsic consistency and dependability 
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of every item. It took the participants 
close to twenty minutes to complete the 
questionnaire. The pilot data were not 
included in the final analysis. 

Consent

   Informed consent was taken from 
all the studied participants after telling 
them the aim of the study and that the 
information would be for scientific 
purposes.

Ethical Approval

   The Institutional Review 
Board (IRB) of Zagazig University’s 
Faculty of Medicine approved the 
study protocol (#9628/2-7-2022). 
The study followed the Helsinki 
Declaration and its subsequent 

amendments’ ethical principles. 

Data Management

   Utilizing Microsoft Excel software, 
data gathered from the questionnaire 
is coded, inputted, and examined for 
outcome measures. The Statistical 
Package for the Social Sciences (SPSS 
version 26.0) software was used to 
import the data and analyze them (IBM, 
2020). Depending on the type of data, 
Mean ± SD was used to represent 
quantitative data while numbers and 
percentages were used to represent 
qualitative data. The coding system was; 
Yes and NO questions where NO=(0), 
Yes =(1). Other questions were coded 
from 0 to 1,2,3 …… from least to most.
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Results
Table 1: Sociodemographic data of the studied participants

Sociodemographic data (No = 208)
Age (years) Mean±SD 36.59 ± 12.07
BMI Mean±SD 27.31 ± 5.16

No %

 Education Illiterate 58 27.9
Write and read 44 21.2
Primary 22 10.6
Secondary 60 28.8
University 24 11.7

 Marital status Married 149 71.6
Unmarried 59 28.4

 Tobacco smoking non-smoker 60 28.8
Ex-smoker 35 16.8
Current smoker 113 54.3

Drug abuse Yes 10 4.8
Past medical history Diabetes 12 5.8

Atopic history 36 17.3
Hypertension 12 5.76

 Residence Urban 82 39.4
Rural 126 60.6

 Monthly income Not enough 101 48.6
 Enough 97 46.6
More than enough 10 4.8

BMI: Body mass index

Table 1 showed that the mean age of workers was 36.59±12.07, and the mean 
of BMI was 27.31±5.16. More than half of workers were married, lived in rural and 
current smokers.
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Table 2: Occupational history of the studied participants. 
 Occupational history (No = 208)

No %
Working previous job NO 208 100.0

Yes 0 0.00
 Work another job NO 208 100.0

Yes 0 0.00
Employment pattern  Permanent 21 10.1

 Temporary 187 89.9
Shift work  Day 186 89.4

 Night 22 10.6
Type  of Job  Concrete formation 63 30.28

 Building 38 18.26
 Black smith workers 15 7.21
 Scaffolding 14 6.73
 Construction 12 5.76
 Plastering 12 5.76
 Driving 11 5.28
 Painting 11 5.28
 Carpentering 8 3.84
 Electricians 6 2.88
 Laborers 5 2.40
 Plumbing 5 2.40
 Ceramic worker 4 1.92
 Digging 4 1.92

Duration of working (years) Mean ±SD 16.17 ± 4.31
 Number of working hours/day Mean ±SD 9.19 ± 2.57

Table 2 showed that the studied participants had neither previous jobs 
nor another one. Their daily shift was 89.4% with mean duration of work was 
16.17±4.31 years and the mean number of working hours/day was 9.19±2.57.  The 
most common tasks of the studied workers were concrete formation (30.28%), 
building (18.26%), blacksmithing and installation of scaffolding worker (7.21%) 
and (6.73%) respectively. The most common used PPE was steel toe and steel hats 
(95.7%) followed by boats and gloves (92.3% - 74%) respectively (results were 
not tabulated).
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Table 3: Occupational hazards and problems among the studied participants.
Occupational hazards (No = 208)

No %

 *Physical hazards

Noise 150 72.1

Poor illumination 81 38.9

Electricity 55 26.4

Fire 15 7.2

Slippery floors 123 59.1

Broken stairs 135 64.9

Vibration 53 25.5

 *Chemical hazards

Cement, sand dust 184 88.5

 Concrete 129 62

Toxic gases and chemicals# 49 23.6

Solvents paints 27 13

*Biological hazards ##

NO 123 59.1

Yes 85 40.9

 Mechanical*

 Trauma and injuries 97 46.6

 Friction and trapping 40 19.2

Hit by rapidly moving equipment 36 17.3

Varicose veins 70 33.6

Ergonomic risk*

Prolonged standing and trunk twisting 158 76

Inappropriate working posture 172 82.7

#:Toxic gases and chemicals: as Volatile Organic Compounds (VOCs), lead, asbestos, silica.      
##:Biological hazards: as stray animal bite, snake, scorpion and mosquito bite and rodent exposure.
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Table 3 showed that physical hazards which were reported by the studied 
workers were noise (72.1%), broken floor and slippery floors (64.9%, 59.1%) 
respectively. The majority of chemical hazards reported were cement, sand dust 
(88.5%), concrete (62%), toxic gases and solvent paints (23.6%, 13%) respectively, 
and also showed that 4.8% were exposed to biological hazard. The most common 
mechanical hazards reported were trauma and injuries (46.6%), varicose veins 
(33.6%), friction and trapping (19.2), hitting by rapidly moving equipment (17.3%). 
The most common ergonomic risk reported was inappropriate working posture 
(82.7%), prolonged standing and truncal twisting (76%). 

Steps for risk assessment;

a) For each identified hazard; risk matrix was conducted one by one. The risk 
matrix for our studied population was reported in Table (4).

b) After application of all hazards by risk matrix, the most common, predominant 
hazards were tabulated with risk index (15-25) which is danger stages, solutions 
must be found immediately as in Table (5). The highest matrix index in the present 
study were noise, slippery floor, broken floor, cement, concrete, sand dust, heavy 
tools and inappropriate working posture.
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a)	 Table 4: Identified hazards with their risk indices.

Hazards        Probability
(P)

  Severity
(S)

 Risk Index
(PxS)

 Noise 5 4 20

 Slippery floors 5 4 20

 Broken floors 5 4 20

Cement, concrete, sand dust 5 4 20

 Heavy tools 5 4 20

 Slippery floors 5 4 20

 Broken floors 5 4 20

 Inappropriate working posture 5 4 20

Prolonged walking, standing 4 4 16

 Hit by rapidly moving equipment 3 5 15

Varicose veins 3 5 15

Fire 3 5 15

 Electricity 3 4 12

Toxic gases, chemicals 3 4 12

 Defective equipment 3 4 12

 Vibration 3 3 9

 Solvent paints 2 4 8

Biological hazards 1 3 3
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Discussion

Due to the constant moving of 
workers and equipment, construction 
sites are prone to accidents (Rafindadi 
et al., 2022). Risk assessment and 
identification have a significant role in 
determining decisions about health and 
risk, including using personal protective 
equipment (PPE) and adopting healthy 
behaviors (Ellaban et a., 2020). 

   The present study was conducted 
on 208 construction workers; with 
mean age of 36.59±12.07. About 29% 

of workers were at secondary school 
and 27.9% were illiterate (Table 1). 
This was in agreement with an Egyptian 
study done by Abbas et al. (2013) but  
in contrast to an American study of 
Cavallari et al. (2019), where average 
workers ‘ age were 44 years old and 
all were graduated. These differences 
are due to different educational and 
job opportunities in developing versus 
developed countries.

  The current study showed that the 
mean duration of work was 16.17±4.31 

Table 5: The most prominent risk (15-25) in descending manner.
Hazards Matrix indices

1. Noise 20

2. Slippery floors 20

3. Broken floors 20

4. Cement, concrete, sand dust 20

5. Heavy tools 20

6. Inappropriate working posture 20

7. Prolonged waking, standing 16

8. Hit by rapidly moving equipment 15

9. Extreme heat, cold 15

10. Varicose veins 15

11. Fire 15
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years, mean number of working hours/
day was 9.19±2.57, the most common 
tasks were concrete formation (30.28%), 
building (18.26%), blacksmithing 
and installation of scaffolding worker 
(7.21%) and (6.73%) respectively 
(Table 2), but the Egyptian study done 
by Mohamed (2017) showed that 
average years of work was 11.10 ± 7.44 
years, and the types of works were 30% 
erection of steel, 19% digging, 18% 
construction, 17% builder, 16% painter, 
this may be explained different job 
tasks at different locations of buildings.

Noise was the most common 
physical hazard reported by workers 
(72.1%) (Table 3). According to a 
survey, compared to workers in other 
industries, construction workers in 
Washington state are five times as 
likely to file workers’ compensation 
claims for hearing loss (Department 
of Environmental and Occupational 
Health Sciences, 2024). 

In contrast an Italian study of 
Antonucci et al. (2010) and an Egyptian 
study of Ellaban et al. 20(  20) who 
reported a low percent of noise hazard 
at construction sites, and this may be 
due to safety isolation measures (as a 
protective equipment) taken by workers. 

 The most common mechanical 

hazards found in the studied group 
were trauma and injuries (46.6%) 
(Table 3) which agreed with the study 
done by Abbas et al. (2013), which 
revealed that 46.2% of workers had 
mechanical occupational injuries 
which were upper and lower limbs, 
cuts/lacerations contusions and falls. 
Antonucci et al. (2010) from Italy 
reported that only 28.3% of the workers 
reported mechanical injuries during 
their working life. Dong (2005) found 
that approximately 11.5% of the 
construction workers in Hong Kong 
had a work-related mechanical  injuries. 
These differences could be the result 
of stricter safety regulations, more 
stringent oversight of the workplace, 
and the use of personal protective 
equipment (PPE) in western nations. In 
the current study it could be the result 
of participants’ younger ages, which 
puts them at higher risk of accidents. 
Furthermore, it seems that in affluent 
nations, building sites considered the 
health risks to their workforce.

There was a high percent of 
chemical hazards from cement, sand, 
concrete and toxic gases among the 
studied group (Table 3) which agreed 
with the study of Zuo et al. (2017) 
which showed that there is a significant 
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chance that construction site workers 
will breathe in contaminated air and 
have serious health issues. 

  For each identified hazard in the 
study; risk matrix for eighteen hazards 
was conducted one by one and reported 
in Table 4, however, through the 
study of Almaskati et al.2024)), lesser 
construction hazards were reported and 
categorized, this may be due to different 
tools of data collection. 

The highest matrix indices in 
descending manner were for noise, 
slippery floors, broken floors, cement, 
concrete, sand dust, heavy tools and 
inappropriate working posture (Table 5).  

Construction often results in noise 
pollution, which is characterized by 
unexpected, unpredictable severe, and 
challenging-to-control sound outbursts. 
It is mostly caused by impact-producing 
machinery like combustion engines, 
pile drives, and earth augers (Mir 
et al., 2023). This was in agreement 
with an American study of Cavallari 
et al. (2019), showing that noise at 
construction sites is a highly ranked 
risk.

Falls were the primary risk for 
construction workers in many countries, 
including the United States, Singapore, 

New Zealand, Hong Kong, Taiwan, 
and Kuwait (Goh and Saadon, 2015). 
Regarding the current study, rank of 
both slippery floor and broken falls 
were high (Table 5), which was in 
accordance with  Anantharaman et al. 
2023) (who documented that falls are 
the most common type of construction 
accidents, with the majority of them 
happening at ground level (such as falls 
into holes and excavation pits) and from 
elevated positions (such as falls from 
scaffolding, roofs, ladders, and cranes). 

The primary cause of slips, trips, 
and falls on the same level is the 
minimal friction between the foot and 
the walking surface. Other risk factors 
include environmental, systemic, and 
human factors. Unstable or uneven 
surfaces, pollutants on the walking 
surface as a result of improper cleaning, 
insufficient lighting, inappropriate 
footwear, and the inability to see the 
hazard are additional contributing 
factors (Sanni-Anibire et al., 2020).

Sand dust was a highly ranked 
risk as detected in the present study  
(Table 5), in contrast; Almaskati et al. 
 )2024(found that asbestos dust was the 
highly ranked risk, the cause may be as 
in Egypt asbestos became prohibited in 
building industries.
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Repetitive motions, such as 
handling materials and equipment, 
are responsible for ergonomic hazards 
that heighten the risk of developing 
musculoskeletal disorders (Quesada 
et al., 2020). Heavy tools and 
inappropriate working posture was a 
highly ranked risk (Table 5), which 
inconsistent with Mohamed (2017), as 
construction equipment and material 
handling encompass the movement of 
materials manually or mechanically 
through lifting, lowering, pushing, 
pulling, holding, and carrying.

Conclusion and Recommendations

Noise, slippery floors, broken 
falls, cement, concrete, sand dust, 
heavy tools and inappropriate working 
posture ranked the highest risk among 
construction and building workers. 
We recommend enhancing workers’ 
interests in active safety management 
and implementation of awareness 
programs. An additional training 
for the workers, which could be 
provided by contractors about the use 
of protective equipment, would also 
would also help to minimize accidents.                                                                                                            
The suitable measures for prevention 
and control of the identified risk 
delivered to the project manager for 
monitoring and evaluation (the main 

aim of risk assessment).                                                                                                               

Conflict of Interest

The authors declared that they have 
no conflict of interest.

Funding

This research did not receive any 
specific funding .

Acknowledgement

   Authors would like to express 
their deep appreciation to participants 
of the study.

References
1.	 Abbas R , Zalat MM and Ghareeb NSE 

(2013): Non-Fatal Occupational Injuries and 
Safety Climate.  A Cross-Sectional Study of 
Construction Building Workers. Journal of 
Safety J.S.S.T; 3(12): 69-79. Available at: 
https://www.scirp.org/journal/paperinformatio
n?paperid=40737&btwaf=7604

2.	 Almaskati D, Kermanshachi S, Pamidimukkala 
A, Loganathan K and Zhe Yin A (2024): Review 
on Construction Safety: Hazards, Mitigation 
Strategies, and Impacted Sectors Buildings; 
14: 526. Available at: https://pure.psu.edu/en/
publications/a-review-on-construction-safety-
hazards-mitigation-strategies-and

3.	 Anantharaman V, Zuhary T, Ying H and 
Krishnamurthy N (2023): Characteristics of 
injuries resulting from falls from height in the 
construction industry. Singap Med J; 64: 237. 
Available at: https://pubmed.ncbi.nlm.nih.
gov/35139629/

4.	 Antonucci A, Di Giampaolo L, Zhang Q 
L, Siciliano E, D’abruzzo CC et al. (2010): 
Safety in construction yards: perception of 
occupational risk by Italian building workers. 



Occupational Health Hazards among Construction and Building Workers 75

Eur J Inflamm; 8 (2): 107-15. Available at: 
https://hero.epa.gov/hero/index.cfm/reference/
details/reference_id/2624369

5.	 Cavallari JM, Burch KA, Hanrahan J, Garza  
JL and Dugan AG (2019): Safety climate, 
hearing climate and hearing protection device 
use among transportation road maintainers. 
Am J Ind Med; 62: 590–9. Available at: https://
pubmed.ncbi.nlm.nih.gov/31104314/

6.	 Chan AP, Yeung JF, Yu CC, Wang SQ and Ke 
Y (2011): Empirical study of risk assessment 
and allocation of public-private partnership 
projects in China. J Manage Eng; 27(3): 136-48. 
Available at: https://scholars.hkbu.edu.hk/en/
publications/empirical

7.	 Department of Environmental and Occupational 
Health Sciences (2024): Construction Industry 
Noise Exposures, Construction workers, 
Technical Report published by, School of 
Public Health and Community Medicine, 
University of Washington. Available at: https://
www.google.com/url?sa=t&source=web&rct=j
&opi=89978449&url=https://depts.washington.
edu/occnoise/content/NIPTS_final

8.	 Dong X (2005): Long work hours, work 
scheduling and work-related injuries among 
construction workers in the United States. Scand 
J Work Environ; 31(5): 329-35. Available at: 
https://pubmed.ncbi.nlm.nih.gov/16273958/

9.	 Ellaban MM, Rady MH, Gabal HM and Mostafa 
NS (2020): Risk Perception and Occupational 
Accidents among a Group of Egyptian 
Construction Workers in a Construction 
Company in Cairo. QJM: Int J Med; 113(1): 
045-003. Available at: https://misrj.journals.
ekb.eg/article_12811.html

10.	 Flammini F, Gaglione A, Mazzocca N and  
Pragliola C (2011): Optimisation of security 
system design by quantitative risk assessment 
and genetic algorithms. IJRAM; 15(2-3): 205-21. 
Available at: https://www.inderscienceonline.
com/doi/abs/10.1504/IJRAM.2011.042117

11.	 Forteza FJ, Sesé A and Carretero-Gómez JM 
(2016): Construction sites risk assessment 

tool. Saf Sci; 89: 338-54. Available at: https://
www.sciencedirect.com/science/article/pii/
S0022437522000408

12.	 Goh YM and  Sa’adon N (2015): Cognitive 
Factors Influencing Safety Behavior at Height: 
A Multimethod Exploratory Study. J Constr 
Eng M; 141(6). Available at: https://espace.
curtin.edu.au/handle/20.500.11937/24281

13.	 Hegde J and Rokseth B (2020): Applications of 
machine learning methods for engineering risk 
assessment–A review.  Saf Sci; 122:104492. 
Available at:https://www.sciencedirect.com/
science/article/pii/S0925753519308835

14.	 IBM Crop Releases (2020): IBM SPSS statistics 
for windows, Version 27.0.Armonk,NY; 
IBM crop. Available at:https://www.ibm.
com/support/pages/downloading-ibm-spss-
statistics-27

15.	 Liu R, Liu HC, Shi H, and Gu X ( 2023); 
Occupational health and safety risk assessment: 
A systematic literature review of models, 
methods, and applications. Saf sci; 160:106050. 
Available at: https://www.sciencedirect.com/
science/article/abs/pii/ 

16.	 Mir M, Nasirzadeh F, Bereznicki H, Enticott P, 
Lee S, et al. (2023): Construction noise effects 
on human health: Evidence from physiological 
measures. Sustain. Cities Soc; 91: 104470. 
Available at: https://www.sciencedirect.com/
science/article/pii/S2210670723000811

17.	 Mohamed HA (2017): Occupational hazards 
and their relation with health problems among 
construction building workers at El Sherouk 
City. Am J Nurs; 5(3): 96-03.  Available at: 
https://www.sciepub.com/AJNR/abstract/7663

18.	 Nirmala CJ and Prasad SD (2019): Occupational 
hazards and public health concerns of migrant 
construction workers: an epidemiological 
study in southern India. IJCMPH; 6(2): 818-
22. Available at: https://www.academia.
edu/81312446

19.	 Quesada  JM, Lloves JM and Delgado DV 
(2020): Ocular chemical burns in the workplace: 
Epidemiological characteristics. Burns; 46: 



Zaitoun MF, et al.76

1212–8. Available at: https://pubmed.ncbi.nlm.
nih.gov/31791857/

20.	 Rafindadi AD, Napiah M, Othman I, Miki´c 
M, Haruna A, et al. (2022): Analysis of the 
causes and preventive measures of fatal fall-
related accidents in the construction industry. 
Ain Shams Eng J;13: 101712. Available at: 
https://www.safetylit.org/citations/index.
php?fuseaction

21.	 Sanni-Anibire   MO, Mahmoud AS, Hassanain 
MA and  Salami BA (2020): A risk assessment 
approach for Enhancing Construction Safety 
Performance. Saf Sci; 121:15–29. Available at: 
https://www.sciencedirect.com/science/article/

am/pii/S092575351731559X
22.	 Sehsah R, El-Gilany AH and Ibrahim AM 

(2020): Personal protective equipment (PPE) 
use and its relation to accidents among 
construction workers. La Medicina del lavoro; 
111(4): 285. Available at: https://pubmed.ncbi.
nlm.nih.gov/32869765/

23.	 Zuo J, Rameezdeen R, Hagger M, Zhou Z 
and Ding Z (2017): Dust Pollution Control 
on construction sites: Awareness and self-
responsibility of managers. J Clean Prod; 166: 
312–20. Available at: https://www.sciencedirect.
com/science/article/abs/pii/S0959652617317




