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ABSTRACT
Background: Construction is a dangerous industry, with high rates of fatal and non-fatal injuries. Although, safety climate has been linked with safety performance and work-related accidents, yet it is scarcely studied and considered in
injury prevention programs in developing countries. So, the objectives of this study are to find out the magnitude, pattern and risk factors of non-fatal occupational injuries among a sample of construction building workers and to explore
the level of safety climate and its relationship with occupational injuries. Methods: A cross-sectional study was conducted on 91 workers, who fulfilled the inclusion criteria, in 18 large construction sites in Mit-Ghamr city, Dakahlia
Governorate. Data about socio-demographic and occupational characteristics, description of occupational injuries, and
work-related and behavioral risk factors were collected using a structured questionnaire. Results: Occupational injuries
in the past 12 months were reported by 46.2% of workers. The most common body parts injured were upper and lower
limbs (31.0% and 26.2%). The majority of injuries were cuts/lacerations (30.9%) and contusions (28.6%). Falls (47.6%)
and injuries by manual tools (23.8%) were the main causes of injuries. The majority of injured workers (90.5%) reported complete recovery after the most serious injury. The average of working days was lost per year due to occupational injuries (18.6 ± 7.8 days/year). None of the injured workers reported receiving sufficient first-aid treatment at
worksite or filling an accident notification form. Extended working hours, poor safety climate, short duration of work,
job dissatisfaction, young age, and job stress were significant risk factors of occupational injuries. Conclusion:
Non-fatal occupational injuries are common among this sample of construction workers with significant relation to extended working hours and poor safety climate and other risk factors. So, it is important to build upon this research in
order to help develop successful policies to prevent work-related injuries and promote safer work practices for construction building workers.
Keywords: Occupational Injuries; Occupational Accidents; Construction Building Workers; Safety Climate; Risk
Factors

1. Introduction
Construction industry is both economically and socially
important. It involves many other types of activities aside
from the building process, such as painting, landscaping,
electrical supply, telecommunications, plastering, and
paving [1,2].
The construction sector in Egypt is a major contributor
to the country’s economy and one of its fastest-growing
sectors. It is fueled by the continuously increasing demand for housing and by the country’s large infrastructure projects [3]. It makes up at least 70% of casual wage
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workers in urban areas and constitutes the largest share
of employment growth and absorbs many of the poor
workers [4].
Construction industry is one of the most hazardous and
accident prone occupations as reported by the International Labor Organization, which is because several potential hazards are present in the construction sites that can
lead to serious injury or death [3]. Construction workers
face a risk of fatal and non-fatal injuries higher than any
other groups of workers [5]. Although countries differ
substantially in their structural industrial distribution or
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level of occupational health and safety, the construction
workers’ injuries are the major occupational injuries in
many countries [6]. Moreover, the rate of death of workers is higher in construction industry than in any other
industry [3].
Globally, 17% of all work-related fatalities are in the
construction sector [7]. In Egypt, about 13% of workrelated deaths and 18% of occupational injuries were
recorded among construction workers [8]. The number of
reported occupational injuries in governmental, public
and private sectors of the construction industry with
more than 50 workers in Egypt was 790 in the year 2010
and 677 in the year 2011 [9]. Statistics showed that about
90% of the fatalities in two large construction companies
in the USA and Egypt resulted from four major causes;
falls from heights (33%), being struck by an object
(22%), being caught in-between two objects (18%), and
contact with an electric current (17%) [3]. Similar Egyptian study found that lower and upper limbs (35.3% and
32.9%, respectively) were the most injured body parts,
mostly in the form of contusions (29.4%) and cuts
(22.4%), followed by head and eye injuries (14.1%) [10].
Several researches show that the major causes of accidents are related to the unique nature of the construction industry, human behavior, difficult worksite conditions, and poor safety management [11]. The concept of
safety climate attracts much attention across a broad
number of industries and sectors [12]. Safety climate generally refers to workers’ perceptions regarding managements’ attitudes towards occupational safety and health.
A recent hypothesis links safety climate with workers’
behavior at work. It is suggested that more favorable
safety climate perceptions are related to safer behavior
and consequently less occupational accidents happen
[13].
In developing countries, safety consideration during
different construction activities is not given a priority and
the employment of safety measures during construction
is considered a burden [14]. Although dramatic improvements have taken place in recent decades, the safety
record in the construction industry continues to be one of
the poorest [15]. Moreover, workers’ perceptions and experience in relation to occupational health and safety are
scarcely considered in programs for the prevention of
work-related injuries and diseases [13]. So, the main objectives of this study are; 1) to find out the magnitude,
pattern and risk factors of non-fatal occupational injuries
among a sample of construction building workers and 2)
to explore the level of safety climate and its relationship
with occupational injuries.

2. Subjects and Methods
2.1. Study Design and Setting
This cross-sectional study was conducted in 18 large
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construction sites in Mit-Ghamr city during the period
from January to April 2013. Mit-Ghamr is a famous industrial overpopulated city in Dakahlia Governorate (Total population = 116,593) [16].

2.2. Sample Size Determination and Sampling
Method
The estimated sample size was 107 workers. It was calculated using EPI-INFO program version 6 [17]; taking
into account the total number of construction building
workers in the 18 selected large construction sites (n =
1100 workers) and the prevalence of occupational injuries among construction workers from a previous study
(44.7%) [10], and assuming 95% confidence interval and
80% power of the test. Workers were selected using simple random sampling technique. The selected workers
were interviewed by the investigators, where they were
recruited in the study according to the following inclusion criteria; working in the same construction company
for at least 2 consecutive years, with no past history of
chronic diseases or disability on joining the current job,
and their body mass index is lower than 30 Kg/m2 [18].
Thus, 98 workers were invited by the investigators to an
interview, where they were asked to give their consent
after explaining the purpose and the steps of the study.

2.3. Ethical Issues
Proposal acceptance was obtained from the Research
Ethics Committee of the Faculty of Medicine; Zagazig
University. Moreover, informed consent was obtained
from all participants after explaining the aim of the study
and confidentiality of the information was assured.

2.4. Data Collection and Measures
Data were collected using a pre-tested and structured
questionnaire that was translated into Arabic. It was
based on those of other relevant studies [2,19-22]. The
questionnaire focused on four main parts:
Part one: included socio-demographic and occupational data as: age, marital status, education, residence,
job category, duration of work in years, working hours
per week, and shift work. For the purpose of this study,
extended working hours were referring to working more
than 48 hours per week [23]. Moreover, a skilled worker
was defined as any worker who has some special skill,
knowledge, or ability in the work. A skilled worker may
have attended a college/university or technical school or,
may have learned skills on the job. An unskilled worker
is a person lacking skill or technical training [24].
Part two: included description of the pattern of occupational injuries. At first, participants were asked about
their involvement in an occupational accident in the past
12 months and if this accident was associated with injury
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or not. Then, they were also asked to describe their workrelated injuries according to the most common type (nature), causes, and anatomical location and body part injured. Moreover, data about injury management at worksite, working days lost, the outcome of the most serious
injury, and filling an accident notification form were obtained.
Part three: Included information about common
work-related determinants of injuries such as regular
workplace supervision, machinery design and maintenance, and health and safety training.
Part four: Included a list of common behavioral risk
factors such as using personal protective equipment, substance abuse, smoking, sleeping disturbance, job satisfaction, job stress, and safety climate (Appendix).
Job stress was measured using the workplace stress
scale. It included five negative statements and three positive statements. Job stress was categorized according to
the calculated score into; yes (16 to 40) and no (lower
than or equal 15) [25].
Job satisfaction was measured using the generic job
satisfaction scale. It is a valid and reliable scale that is
short and easily administered in the workplace. It included ten statements. The degree of agreement ranged from
1 = strongly disagree to 5 = strongly agree, thus the total
estimated score = 50. Job satisfaction was categorized
according to the calculated score into; yes (32 - 50) and
no (10 - 31) [26].
Items in the safety climate questionnaire included one
general item and 10 specific items with a scale from 0 to
10 for each item. A safety climate index (SCI) was then
calculated by adding accorded scores for each specific
item (items 2 - 11). As these 10 items were each answered on a scale of 0 - 10, the SCI range was 0 - 100.
For the purpose of this study, SCI was categorized into
poor (SCI less than 50) and good (SCI equal or more
than 50) [13].

2.5. Pilot Study
A pilot study was done on 4 workers before the main
study and they were not included in the main survey.
Some changes were done to the questionnaire following
the pilot study to improve clarity and convenience.

2.6. Data Management
Data were coded and statistically analyzed using SPSS
version 19 [27]. Comparison between group means was
done using student’s t test and comparison between categorical variables was done by x2 test. Bivariate analysis
was carried out to identify risk factors in terms of unadjusted odds ratios (OR) with their 95% confidence intervals (CIs). Subsequently, stepwise multiple logistic regression analysis was carried out to identify independent
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determinants whilst adjusting results by potential confounders. A P-value < 0.05 was considered statistically
significant.

3. Results
Ninety one construction workers agreed to participate in
the present study out of 94 workers who met the inclusion criteria, with a response rate of (96.8%). Respondents had an age range of (23 - 48 years) with a mean of
(33.4 ± 8.6 years). The majority of them was from rural
areas (65.9%) and was married (78.0%). Those with basic education constituted (43.9%); while illiterates constituted 23.1%, and those graduated from college/technical institutes constituted (33.0%). Most of the participants were unskilled workers (62.6%) and only (37.4%)
were skilled workers. The average duration of work was
(13.8 ± 6.5 years) (range 4 - 21 years). Their average
working hours per week (48.2 ± 5.3) ranged from (42 54 hours/week). All participants were daytime workers
with no shift work (Table 1).
Occupational injuries in the past 12 months were reported by 42 out of 91 workers (46.2%). The most comTable 1. Socio-demographic and occupational characteristics of construction workers.
Demographic and
occupational variables
Age (years)

Construction workers (N = 91)
(Mean ± SD) and N (%)
(33.4 ± 8.6)
Range (23 - 48)

Marital status
Married

71 (78.0%)

Unmarried

20 (22.0%)

Residence
Urban

31(34.1%)

Rural

60 (65.9%)

Education
Illiterate

21 (23.1%)

Basic education

40 (43.9%)

College/technical diploma

30 (33.0%)

Job category
Unskilled workers

57 (62.6%)

Skilled workers

34 (37.4%)

Duration of work (Years)

(13.8 ± 6.5)
Range (4 - 21)

Working hours per week

(48.2 ± 5.3)
Range (42 - 54)
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mon body parts injured were upper and lower limbs
(31.0% and 26.2%, respectively). The most common
injuries were cuts and lacerations (30.9%), contusions
(28.6%) sprains/strains/musculoskeletal pain and multiple injuries (14.3% for each). Falls (47.6%) and in- juries
by manual tools (23.8%) were the main causes of injuries.
The vast majority of injured workers (90.5%) reported
complete recovery after the most serious injury; while
disability occurred in only (9.5%) of them. The average
of working days lost per year due to occupational injuries
was (18.6 ± 7.8 days/year) (range 7 - 31 days/year). None
of the injured workers reported receiving sufficient firstaid treatment at worksite or filling an accident notification form (Table 2).
Bivariate analysis showed that young age (workers
Table 2. Pattern of occupational injuries among construction workers.
Injury description

Workers with history of injury
(N = 42) (Mean ± SD) and N (%)

Body part injured
Upper limb

13 (31.0%)

Lower limb

11 (26.2%)

Head and neck

8 (19.0%)

Trunk/back

4 (9.5%)

Multiple locations

6 (14.3%)

Injury nature
Cuts and lacerations

13 (30.9%)

Contusions

12 (28.6%)

Sprains/strains/pain

6 (14.3%)

Fractures

3 (7.1%)

Burns

2 (4.8%)

Multiple injuries

6 (14.3%)

Cause of injury
Falls

20 (47.6%)

Manual tools

10 (23.8%)

Struck by

5 (11.9%)

Caught in/between objects

4 (9.5%)

Other causes

3 (7.2%)

Outcome of the injury
Recovery

38 (90.5%)

Disability

4 (9.5%)

Working days lost per year

Open Access
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younger than 30 years old) and short working duration
(less than 10 years) were significantly associated with
occupational injuries. Extended working hours (more
than 48 hours/week) and poor machinery design and
maintenance were also significantly associated with occupational injuries among this sample of construction
building workers (Table 3).
Moreover, sleeping disturbance, job dissatisfaction,
job stress, and poor safety climate were significantly associated with occupational injuries (Table 4). Multiple
logistic regression analysis of the significant risk factors
showed that extended working hours, poor safety climate,
short duration of work, job dissatisfaction, young age,
and job stress were significant risk factors of occupational injuries. While, sleeping disturbance and poor
machinery design and maintenance didn’t show significant association with occupational injuries among the
studied sample of construction workers (Table 5).
The mean score level of the general item of safety
climate was significantly higher among non-injured construction workers than that among injured workers (6.8 ±
1.7 Vs 3.2 ± 0.9) with a range of (3 - 8 Vs 1 - 6). Moreover, the mean score level of safety climate index (SCI)
was significantly higher among non-injured workers than
that among injured workers (69.6 ± 12.2 Vs 39.7 ± 11.3)
with a range of (41 - 78 Vs 16 - 52) (Table 6).

4. Discussion
Nearly, 317 million accidents occur on the job annually
most of them occurred in low and middle income countries; many of these resulting in extended absence from
work or death. Every day, 6300 people die as a result of
occupational accidents or work-related diseases. The human cost of this daily adversity is vast and the economic
burden of poor occupational safety and health practices is
estimated at 4% of global Gross Domestic Product each
year [28]. Despite this, only 5% to 10% of the workforce
in developing countries has access to some occupational
health and safety services [29].
Construction is a dangerous industry with high rates of
both fatal and non-fatal occupational injuries. Till now it
continues to face serious challenges in safety and health
despite the declining rates of accidents over time [2]. In a
study of non-fatal occupational injuries among construction workers that was carried out in Kuwait, injured construction workers constituted more than half of the total
number of occupationally injured workers, (57.1%,
61.99% and 54.2%) in the years 2003, 2004 and 2005,
respectively. However, it should be noticed that countries
vary substantially in the education and training background of their workers [30]. Moreover, construction
workers are exposed to a wide variety of safety hazards,
this exposure differs according to the job demands [2].
In the current study, occupational injuries in the past
OJSST
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Table 3. Socio-demographic and work-related risk factors of occupational injuries among construction building workers: Results of bivariate analysis.
Risk factors of occupational injuries

Injured workers (N = 42) N (%)

Non-injured workers (N = 49) N (%)

Unadjusted OR (95% CI)

<30

31 (55.4%)

25 (44.6%)

2.7

≥30

11 (31.4%)

24 (68.6%)

(1.02 - 7.26)*

Unmarried

10 (50.0%)

10 (50.0%)

1.2

Married

32 (45.1%)

39 (54.9%)

(0.40 - 3.67)

Illiterate/basic education

29 (47.5%)

32 (52.5%)

1.2

College/technical diploma

13 (43.3%)

17 (56.7%)

(0.45 - 3.13)

Unskilled workers

27 (47.4%)

30 (52.6%)

1.2

Skilled workers

15 (44.1%)

19 (55.9%)

(0.45 - 2.92)

<10

28 (58.3%)

20 (41.7%)

2.9

>10

14 (32.6%)

29 (67.4%)

(1.13 - 7.52)*

>48

33 (62.3%)

20 (37.7%)

5.3

<48

9 (23.7%)

29 (76.3%)

(1.92 - 15.12)*

No

31 (47.0%)

35 (53.0%)

1.1

Yes

11 (44.0%)

14 (56.0%)

(0.41 - 3.15)

Poor

24 (60.0%)

16 (40.0%)

2.8

Good

18 (35.3%)

33 (64.7%)

(1.08 - 7.10)*

No

23 (53.5%)

20 (46.5%)

1.76

Yes

19 (39.6%)

29 (60.4%)

(0.70 - 4.40)

*

Socio-demographic:
Age group (years)

Marital status

Educational level

*

Work-related:
Job category

Duration of work (years)

Working hours/week

Workplace supervision

Machinery design and maintenance

Health and safety training

*

NB: Significant risk factors.

12 months were reported by 42 out of 91 construction
workers (46.2%). This finding wasn’t surprising, where
in most construction worksites, that were investigated by
a recent Egyptian study, no training programs for workers existed, no orientation for new workers has been conducted, hazards were not pointed out as safety meetings
were not held, inspection schedules and maintaining the
Open Access

equipment were often not fulfilled, and lack of workers’
compliance with safe work practices including negligence of wearing personal protective equipment were
noticed [3].
A very interesting finding was that all participants
with history of occupational injury didn’t fill an accident
notification form. This finding also was not surprising, as
OJSST

74

R. A. ABBAS

Table 4. Behavioral risk factors of occupational injuries
among construction building workers: Results of bivariate
analysis.
Behavioral
risk factors

ET AL.
Table 5. Risk factors of occupational injuries among construction building workers: Results of stepwise multiple
logistic regression analysis.

Injured workers Non-injured workers Unadjusted OR
(N = 42) N (%)
(N = 49) N (%)
(95% CI)

Risk factors of occupational injuries

Adjusted OR (95% CI)

Working hours/week (>48)

6.2 (1.99 - 9.24)*

Safety climate (Poor)

4.7 (1.91 - 8.78)*

Duration of work (<10 years)

3.1 (1.29 - 8.61)*

Job satisfaction (No)

2.9 (1.22 - 7.42)*

Age group (<30 years)

2.8 (1.32 - 8.83)*

Job stress (Yes)

2.4 (1.1 - 5.4)*

Sleeping disturbance (Yes)

1.7 (0.85 - 3.64)

Machinery design (Poor)

1.03 (0.42 - 2.53)

*

Behavioral:
Using PPE
No

18 (51.4%)

17 (48.6%)

1.4

Yes

24 (42.9%)

32 (57.1%)

(0.56 - 3.60)

Smoking
Yes

24 (46.2%)

28 (53.8%)

1.00

No

18 (46.2%)

21 (53.8%)

(0.40 - 2.50)

Substance abuse

*

Yes

13 (50.0%)

13 (50.0%)

1.2

No

29 (44.6%)

36 (55.4%)

(0.45 - 3.40)

Yes

19 (65.5%)

10 (34.5%)

3.2

No

23 (37.1%)

39 (62.9%)

(1.17 - 9.03)*

No

32 (58.2%)

23 (41.8%)

3.6

Yes

10 (27.8%)

26 (72.2%)

(1.34 - 9.94)*

Yes

24 (64.9%)

13 (35.1%)

3.7

No

18 (33.3%)

36 (66.7%)

(1.40 - 9.89)*

Poor

28 (63.6%)

16 (36.4%)

4.1

Good

14 (29.8%)

33 (70.2%)

(1.58 - 10.97)*

Sleeping
disturbance

Job Satisfaction

Job stress

Safety climate

NB: *Significant risk factors.

till now many developing countries including Egypt do
not have reliable information about worksite injuries due
to lack of proper recording and notification particularly
for minor non-fatal injuries. Underreporting of occupational injuries means that preventative measures are not
taken and early treatment is not conducted [3,31].

NB: Significant risk factors.

One of the strengths of the present study is that the
data depend on self-reported injuries, where in other studies the data of injuries were obtained mostly from the
official companies records with a possibility of underreporting, as there is a consistent trend among construction workers of “willful underreporting” of occupational
injuries or diseases due to fear of missing work, or a promotion in a competitive market [32]. On the other hand,
self-reported data might create a problem with information bias [33].
Many safety hazards are present in the construction
industry, consequently knowing the causes of an accident
is useful to develop and implement a program for preventing accidents in the future. Falls from elevation represented the leading cause of fatal injuries (33% of all
deaths), getting struck by an object (22%), caught inbetween two objects (18%), and electrical shock (17%)
are also important factors of construction fatalities in
Egypt. In the same way, falls is the number one killer in
construction work; where falls cause 100,000 injuries
and up to 200 deaths annually in Europe [3]. Nearly similar findings were detected by the present study, where
falls (47.6%), and injuries by manual tools (23.8%) were
the main causes of injuries. Also, struck by an object
(11.9%) and caught in-between two objects (9.5%) were
important causes of injury. In a study that was conducted
on construction workers (n = 2916) treated at the

Table 6. Safety climate level and its relationship with occupational injuries in construction building workers.
Safety climate level
General item

Safety climate index (SCI)

Open Access

Injured workers (N = 42) (Mean ± SD) (Range)

Non-injured workers (N = 49) (Mean ± SD) (Range)

P-value

(3.2 ± 0.9)

(6.8 ± 1.7)

0.000

(1 - 6)

(3 - 8)

(39.7 ± 11.3)

(69.6 ± 12.2)

(16 - 52)

(41 - 78)

0.000
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George Washington University Emergency Department
over a 7-year period, the main causes of injury were
sharp objects (26.1%), struck by/against an object
(19.9%), and falls (17.1%). Machinery (4.9%) and
caught between (4.4%) were less important mechanisms
[34]. Moreover, other studies revealed that struck by an
object (33.6% and 29.9%) and falls (30.2% and 29.3%)
were the major causes of injury among construction
workers [2,30].
Regarding the types of injury, the results of the present
study agree with those of another similar study, where
the data indicated that contusions (29.4%) and cuts
(22.4%) were the most common injury types among a
sample of construction workers [10]. Nearly similar results were obtained by another hospital-based study,
where lacerations (37%), sprain, strains, and pain
(22.3%), and contusions/abrasions (15.3%) were the
main types of injury. Eye injuries (10.8%) and fractures
(8.7%) were less important injury types [34]. Whereas, a
three years period study in Kuwait revealed that fractures
(59.4%) and wounds (cut, contused, and penetrating)
(24%) were the commonest types of injuries among construction workers [30].
In agreement with the present study, hands (39.8%),
lower extremities (31.2%) and upper limbs (arms and
forearms) (16.2%) were the most frequently injured body
parts among construction workers in Kuwait [30]. Moreover, in Egypt and in the same studied city, lower and
upper limbs (35.3% and 32.9%, respectively) were the
commonest anatomical locations of injuries [10]. While,
the results of a hospital-based study partially agree with
those of the present study, where upper limb (42.7%),
head and neck (23.7%), and lower limb (18.5%) were the
main body parts injured [34]. Whereas, in another Egyptian study, the most frequently recorded body parts affected in disabling injuries were head (23.7%), upper
limb (15.1%), eyes (14.6%), and trunk and lower limb
(13.8% for each) [2].
The construction industry accidents usually result in
lost fingers, herniated discs, smashed toes, and crushed
bodies by machines [3]. In the present study, the vast
majority of injured workers (90.5%) reported complete
recovery after the most serious injury; while disability
occurred in only (9.5%) of them. In one Egyptian study
that was conducted in a big construction company on 487
workers throughout three years, 59 workers had disabling
injuries (12.1%) and 4 had fatal injuries (0.8%) in the
year 2000, 68 workers had disabling injuries (13.9%) and
3 workers had fatal injuries (0.6%) in the year 2001, and
105 workers had disabling injuries (21.6%) and 2 workers had fatal injuries (0.4%) in the year 2002. The variation of the estimates of disabling injuries between the
studies was explained by the same study as exposure to
safety hazards differs according to the job demands [2].
Open Access
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Also, it may be due to that workers with major disabling
injuries usually leave their jobs because of high physical
demands of the construction work [21].
In the current study, the average of working days lost
per year due to occupational injuries was (18.6 ± 7.8
days/year) (range 7 - 31 days/year).The International
Labor Organization (ILO) reported that about 25 million
people have workplace injuries, causing them to take
time off. In Europe, 15 out of every 100 full-time construction workers suffer a lost-time injury (sprains and
muscle strains accounts for 38%) annually, which is
more than other industries. In addition, 85% of fall injuries results in lost time that costs employers $2 billion
annually due to compensations and reduced productivity
[3].
A very interesting finding was that, none of the injured
workers reported receiving sufficient first-aid treatment
at worksite. This finding confirms that of another Egyptian study, where only a few companies out of the surveyed sample provided workers with formal safety orientation and trained safety personnel in first-aid. In addition, there was lack of medical facilities and standard
sanitation in the studied projects worksites [3]. A commonly used argument is that poor countries and companies cannot afford safety and health measures [2].
Regarding the risk factors of occupational injuries
among construction workers, the results of the current
study partially coincide with those of another study,
where it was found that unsafe working environment and
certain individual factors, including young age, lack of
formal education and safety training, lack of experience,
inadequate risk perception, personality, behavior, smoking habits, body weight, sleep disorders, and lack of
physical activity can increase the risk of accidents [35].
Other studies found that young workers experienced
higher risk of injuries. This was explained by the fact that,
young age and shorter duration of employment are associated with less experience and less awareness about
workplace hazards which contribute to risk taking behavior [36,37]. Also, young workers did not usually comply with safe work procedures [22]. Consistent with our
results, a recent literature review demonstrated that shift
work (afternoon and night shifts) and extended working
hours were significantly related to increased risk of occupational accidents [38].
In contrast to our results, different studies in developing and developed countries found that sleep disturbances such as difficulty in initiating sleep, sleeping
poorly at night, sleep insufficiency, and insomnia symptoms were significantly associated with the occurrence of
occupational injuries. It was suggested that sleeping disturbance problems affect the ability to maintain wakefulness, concentration, ability in assessing or watching
the work environment and working conditions and perOJSST
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forming duties safely [22,39].
In the industrialized countries physical environments
are now less important and dangerous than before, while
organizational threats are becoming more important in
many workplaces [13]. In the present study, job stress
was found to be a significant risk factor for occupational
injuries among the studied sample of construction workers. This finding can be explained as job stress can result
in physiological and psychological problems that may
increase the risk of sustaining more occupational injury
at worksites [22]. Moreover, the results of this study
showed significant association between job dissatisfaction and occupational injuries among the studied sample
of construction workers. This is may be due to that job
satisfaction plays an important role in the overall productivity and workers’ safety at any given industry [39].
The concept of safety climate was raised as an issue
many years ago. Safety climate is the psychological aspects of the safety culture “how workers feel”. It reflects
individuals’/groups’ values as well as attitudes and perceptions of safety [13]. From series of studies, it was
evident that it is necessary to scientifically grasp the idea
of and improve the workers’ safety climate in order to
develop a safe organization [40,41].
Evaluating safety climate is much simpler than evaluating safety culture. Surveys based on questionnaires,
which can be performed by the organization or by an external resource, are more common when evaluating safety climate. Both safety climate and culture are poorly
defined and no consensus exists on how to distinguish or
operationalize them and their relation with safety performance [1]. However, generally there is some supportive evidence for a relationship between safety climate
measures and accidents [12].
Some studies have evaluated safety climate in relation
to safety levels in the workplace, judgment of risk among
employees [42], and accident rates [41,43]. A number of
studies have also focused on the relation between healthcare workers’ perceptions of their organization’s prevention programs and compliance with universal precautions
[44].
In the present study the mean score level of the general
item of safety climate “In my company workers’ health
and safety are sufficiently protected” among non-injured
construction workers (6.8 ± 1.7) was nearly similar to that
detected by a recent Spanish cross-sectional study of
workers at the pottery industry (6.8 ± 2.2). While, the
mean of safety climate index (SCI, summary of answers
to items 2 - 11) was found to be slightly higher (71.9 ±
19.2) by the same study [13] compared to that detected
by the present study (69.6 ± 12.2).
As safety climate in any organization is relatively
changeable, self-reported injuries and workers’ perception in the past 12 months were recorded in the present
Open Access
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study. It was found that the mean score levels of the general item of safety climate and of the safety climate index
(SCI) were significantly higher among the non-injured
construction workers than those among the injured
workers. This is in accordance to the findings of a previous study, where poor safety climate perceptions of
workers were related to workers’ unsafe behaviors and to
lack of compliance with safety rules [13]. Consistent
with those findings, many researchers found that poor
safety climate was associated with unsafe behavior, and
on a group-level related to work-related accidents [41].
Moreover, safety climate was considered as one way of
identifying characteristics that might distinguish between
employees with high or low injury rates [20].
Also, workers with a positive perception of their workplace safety (positive safety climate) have registered
fewer accidents and fewer self-reported injuries. Thus, it
has been suggested that a good safety culture actually
contributes to an increased productivity and reduced
costs in the long run [33,45].

5. Conclusions
Non-fatal injuries in the form of cuts/lacerations and
contusions in upper and lower limbs were common
among this sample of construction workers due to falls
and handling of manual tools. However, none of the injured workers reported receiving sufficient first-aid treatment at worksite or filling an accident notification form.
Extended working hours, poor safety climate, short duration of work, job dissatisfaction, young age, and job
stress were significantly associated with self-reported
injuries.
So, successful injury control programs that are based
on a strong management commitment to safety should be
implemented in the construction industry, including the
responsibilities of safety officers within the organization,
workers training and orientation to raise safety awareness
and consciousness and to improve safety practices, effective communication between management and workers,
general housekeeping, first-aid measures at worksites
with trained safety personnel, and a stable workforce.
Since falls represented the main cause of injuries among
the studied sample of construction workers, fall protection requirements should be fulfilled at worksites.
Also, there is a need for implementing an occupational
surveillance system to monitor and enforce safety requirements at worksites. The laws in Egypt need to be
addressed to recommend changes in the insurance legislations to reflect the company’s record of safety. These
legislations should provide incentives for construction
companies to enhance their safety programs. Occupational Safety and Health Administration (OSHA) injury
recordable criteria should be implemented, including
death, loss of consciousness, days away from work, reOJSST
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stricted work, job transfers, factors affecting routine job
functions, serious injuries such as fractures or punctured
eardrums, and medical treatment beyond first-aid.
Prospective study designs are recommended to find
out the causal association between safety climate and
other risk factors, particularly behavioral ones and occupational accidents and to evaluate the predicative value
of the safety climate on self-reported injuries.
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Appendix
1) Measuring the job stress level (The workplace
stress scale) [25]:
Thinking about your current job, how often does each
of the following statements describe how you feel?
 For statements (A, B, C, D, and E) (Never = 1),
(Rarely = 2), (Sometimes = 3), (Often = 4), and (Very
often = 5).
 For statements (F, G, and H) (Never = 5), (Rarely =
4), (Sometimes = 3), (Often = 2), and (Very often =
1).
A. Conditions at work are unpleasant or sometimes
even unsafe.
B. I feel that my job is negatively affecting my physical or emotional well being.
C. I have too much work to do and/or too many unreasonable deadlines.
D. I find it difficult to express my opinion or feelings
about my job conditions to my superiors.
E. I feel that job pressures interfere with my family or
personal life.
F. I have adequate control or input over my work duties.
G. I receive appropriate recognition or rewards for
good performance.
H. I am able to utilize my skills and talents to the fullest extent at work.
2) Job satisfaction scale [26]:
For each statement please write the number to indicate
your degree of agreement: (Strongly disagree = 1), (Disagree = 2), (Don’t know = 3), (Agree = 4), and (Strongly
agree = 5).
1. I receive recognition for a job well done.
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2. I feel close to the people at work.
3. I feel good about working at this company.
4. I feel secure about my job.
5. I believe management is concerned about me.
6. On the whole, I believe work is good for my physical health.
7. My wages are good.
8. All my talents and skills are used at work.
9. I get along with my supervisors.
10. I feel good about my job.
3) Safety climate questionnaire [13]:
(Level of accord on a numeric scale from 0 to 10)
General item
1. In my company workers’ health and safety are sufficiently protected.
Specific items
2. Management is seriously involved in occupational
risk prevention.
3. Productivity and safety at work are equally important.
4. My company invests in risk prevention.
5. Supervisors encourage safe behavior.
6. Supervisors take into account my opinion and suggestions on health and safety.
7. There are persons exclusively devoted to health and
safety.
8. Persons devoted to health and safety are competent.
9. There are explicit rules for safe working.
10. I have received adequate health and safety training.
11. I have received adequate equipment for personal
protection.
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