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Abstract

Background and aim: Work-related injuries are among the most important health problems in developing
countries, such as Iran. The purpose of this study was to determine the epidemiology of work-related injuries
among construction workers who had been insured by the Iranian Social Security Organization (ISSO).

Methods: This is a cross-sectional study. The population included all construction workers who had a work-
related accident during 2012 in Iran, which were recorded in the ISSO database after inspection. The effects of
independent variables on injuries were estimated by logistic regression. SPSS software version 18 was used for
analyzing the data.

Results: Overall, 5352 work-related injuries were investigated. The incidence rate of fatal and nonfatal injuries
was 0.07 in 1000 and 11.18 in 1000 workers, respectively. More than half of these accidents were due to careless
activities. A younger age at the time of the accident (OR=0.98, CI: 0.97-0.99, p=0.001), being married (OR=1.37,
CI: 1.04-1.79, p=0.02), place of accident (OR=1.86, CI: 1.18-2.92, p=0.007), lack of information (OR=5.28, CI:
1.57-17.75, p=0.007), disrespect of safety regulations (OR=3.11, CI: 1.87-5.17, p=0.001), non-use of protective
equipment (OR=2.98, CI: 1.62-5.50, p=0.001), and defective equipment (OR=2.22, CI: 1.18-4.20, p=0.01) had a
significant effect on the incidence of work-related injury.

Conclusions: The pattern of work-related injury in Iran was almost similar in regard to age, gender, cause and
type of the accident, with other parts of the world.
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1. Introduction

Work-related injuries are among the most important consequences of industrialization in developing countries (1)
and are now one of their most important health problems (1). Unintentional accidents are the second-leading cause
of death in Iran (2). Although a lot of effort has gone into reducing work-related injuries, the incidence of these
injuries remains high in Iran. The World Health Organization has regarded these events as an epidemic in public
health and has considered them as extremely important health, economic, and social risk factors (1, 3). A recent
study in the United States shows that the cost of fatal and nonfatal accidents in the construction industry was $11.5
billion in 2002. The average cost of a single accident in construction was $27,000, which is twice the cost of an
accident in other industries (4). According to the statistics published in 2002 in Iran, the most common work
accidents occur in the construction industry, and about 12% of workers are active in this sector (5, 6). This industry
has employed the highest number of workers in Iran (5). Most work-related accidents are preventable, and
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preventive policies have reduced the death rate of these accidents in many developed countries (7). The occurrence
of work accidents is on the rise in the construction industry in Iran, and the severity of injuries caused by these
accidents is increasing as well (8). Unfortunately, although the rate of work-related injuries is high in Iran, few
studies have been published in regard to this issue from this country (9). Mehrdad et al.’s study over insured
construction workers in Iran showed that fatal and nonfatal injury rates were 0.63 in 100,000 and 19.4 in 100,000
workers, respectively (10). Occupational accident statistics are published annually in many countries, but they are
not thoroughly reliable because of under-reporting (11). Fear of deportation, losing wages and benefits, agreements
between the employer and workers about repayment, unawareness of the compensation system, and the probability
of rejecting the workers claims are typical reasons for not reporting minor injuries (12). In addition, lack of a
comprehensive and standard registration systems has caused difficulty in comparing the statistics (11). Data
collection and reporting are the first steps for designing and performing prevention programs (12). This study aimed
to determine the epidemiology of work-related injuries and the individual’s characteristics associated with work-
related injuries, among Iranian insured construction workers in 2012.

2. Material and Methods

This was a cross-sectional study. The population included all insured construction workers in Iran in 2012.
Individual-level data for 5352 hospitalized workers in Iran were collected from a population of 475,830 insured
construction workers. Recorded information of each individual was available in the ISSO electronic database which
is based on inspection reports. In this study, required data were collected from the statistics and socioeconomic
calculations office of the Social Security Organization Headquarters in Tehran. According to Article 60 of Iran’s
social security law, work-related injuries are defined as unpredictable accidents that happen under the influence of
external factors while the insured workers are at duty. This definition also includes events that occur while
commuting to work or saving other workers (13, 14). In this study, the annual incidence rate of injury (per 1000
workers) was calculated by dividing all insured construction workers who were injured in 2012 (nominator) by all
construction workers who were insured by the Iranian Social Security Organization (ISSO) in the same year
(denominator). In order to determine the effect of independent variables on the incidence of injuries, logistic
regression analysis was conducted. In this analysis, the event (injury) was considered as the dependent or response
variable; younger age, being married, place of accident and causes of accident were considered as independent
variables (risk factors). Variables were adjusted for age and gender. The odds ratios and their 95% confidence
intervals were calculated. SPSS (SPSS Inc., Chicago, Illinois, USA) version 18 was used for all statistical analysis.
P-values equal or less than 0.05 were considered significant. Permanent total disability was defined as any kind of
injury other than death which permanently or extensively makes the worker incapable of doing proper job tasks or
leads to loss of function in a body part or complete loss of a limb. Workers with 66% or more disability are called
totally disabled (15). Partial disability is any kind of injury other than death; total disability leads to loss of
functional abilities or complete/partial limb amputation. Workers with between 33% and 66% disability due to
work-related accidents are called partially disabled (15). Fixed compensation or wage compensation during illness
refers to the funds that are paid during illness, pregnancy, or temporary unemployment according to the Social
Security Act to people for any kind of injury other than death or disabilities (total and partial) that cause loss of
function for a few days. Workers with between 33% and 10% disability are included in this category (15). Injuries
caused by carelessness are injuries related to factors such as not paying attention to the task, working in a hurry,
underestimating the risk, being adventurous or overconfident, working alone (especially during night hours), or
imbalanced speed during work. Injuries were also caused by rage, joking, and arguing; some causes were
unrecorded or unclassified.

3. Results

In 2012, 5352 insured workers, including 5326 men (99.5%) and 26 women (0.5), were injured in Iran. Among
them, 75.2% were married and the mean+SD of the injured workers age was 34.05+1.07 years. Mean age was higher
in women compared with men. Most work-related injuries occurred among workers between the age of 20 and 29
years and between 7 and 10 a.m. (Table 1). The incidence rates of injuries among male and female workers were
11.2 and 125.6 in 1000 workers, respectively. Further, the fatal and nonfatal injury rates were 0.07 in 1000 and
11.18 in 1000 workers, respectively (Table 2). In total, 33 cases were fatal, which all had occurred among male
workers. The fatal and nonfatal accidents ratios were 6.9 in 100,000 and 1117.8 in 100,000 workers, respectively.
Over two-thirds (62%) of all injuries occurred in workers under 35 years, while the highest percentage of fatal
injuries was in the workers over 35 years. Without considering the number of insured workers in each province,
Bushehr (6.97%) and Azerbaijan (6.80%) had the most and North Khorasan (0.65%) and South Khorasan (0.54%)
had the least accidents. The majority of injured workers (92.3%) recovered completely.
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Table 1. Demographic information of injured workers in Iran, 2012.

Variables n/Mean+SD | %
Age (years) Men 34.04£10.68" | -
Women | 35.96+8.22" -
Total 34.05+1.07" -
Gender Male 5326 99.5
Female | 26 0.5
Marital status Single 1326 24.8
Married | 4026 75.2
Age group (year) | 10-19 168 3.1
20-29 1977 37
30-39 1718 32.1
40-49 909 17
50-59 477 8.9
60-69 85 1.6
70+ 18 0.3
Place of accident | Inside 5178 96.7
Outside | 174 3.3
Time of accident | 1.1-4 67 1.25
4.1-7 86 1.61
7.1-10 1526 28.51
10.1-13 | 1492 27.88
13.1-16 | 1385 25.88
16.1-19 | 664 12.40
19.1-22 | 77 1.44
22.1-1 55 1.03

Table 2. The incidence rate of work-related injuries among Iranian insured construction workers (per 1000 worker)
in 2012.
Variable Gender | n %
Insured workers Men 475623 | 99.96
Women | 207 0.04
Total 475830 | 100

Injured workers Men 5326 99.5
Women | 26 0.5
Total 5352 100

Incidence rate, number of events in 1000 workers | Men 11.2 -
Women | 125.6 -
Total 11.3 -

Between 7 to 8% of occupational accidents lead to disability (either partial or total) and death. Almost, 12.57% of
injured workers were hospitalized; the mean+SD of the days that the workers spent in the hospital were 1.6+11.6
days and 87.8% of the injured were cured by outpatient treatment. The mean+SD for the days of outpatient
treatment was 55.3+53.4 days (Table 3). More than half of the accidents were due to carelessness (55%). Table 4
shows the accident types in injured individuals. Slipping and falling from a height (32.4%) was the most common.
The most frequent injured body parts in accidents were the hands (26.46%) and legs (26.16%), respectively (Table
4). Results showed age has a significant effect on the occurrence of injuries (OR=0.98, CI: 0.97-0.99, p=0.001) and
for each one-year increase in age, the risk of accidents decreased by about 0.2%. Also, being married (OR=1.37, CI:
1.04-1.79, p=0.02) was a risk factor, in which the class of single was considered as the reference, the amount of
chance was equal to 1.37, means that the chances of married workers exposure to injury in different classes is 1.37
times higher comparing to single workers. Also, place of accident (OR=1.86, CI: 1.18-2.92, p=0.007) significantly
increased the risk (86%), and accidents occurred more in the outdoors. Also, lack of information (OR=5.28, CI:
1.57-17.75, p=0.007), disrespect of safety regulations (OR=3.11, CI: 1.87-5.17, p=0.001), non-use of protective
equipment (OR=2.98, CI: 1.62-5.50, p=0.001), as well as defective equipment (OR=2.22, CI: 1.18-4.20, p=0.01)
were the most prevalent risk factors for injuries among Iranian workers (Table 5).
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Table 3. Prevalence of type of injury and treatment amon

Variable n %
Accident results Death 33 0.6
Total disability 46 0.9
Partial disability 77 1.4
Fixed compensation | 255 | 4.8
Complete recovery | 4941 | 92.3
Inpatient treatment (day) 1 156 | 23.14
2-3 220 | 32.64
4-7 122 | 18.10
8-14 63 9.35
>14 113 | 16.77
Total 674 | 100
Outpatient treatment (day) | 1 221 |1 4.74
2-3 23 0.50
4-7 180 | 3.86
8-14 406 | 8.71
>14 3831 | 82.19
Total 4661 | 100

Table 4. Prevalence of accident based on type, causes, and injured body part.

Variable n %
Accident type Slipping and falling from height 1832 | 34.2
Object collision 97 1.8
Caught in or compressed by equipment or objects | 278 | 5.2
Laceration or Amputation 364 | 6.8
Broken limbs 694 | 13
Falling objects 532 199
Electricity shock 46 0.8
Building collapse (buried under debris) 57 1.1
Burns 113 | 2.1
Accidents due to using hand tools 117 |22
Accidents due to using machine tools 186 | 3.5
Accident due to moving objects 292 | 55
Vehicle collision 81 1.5
Physical strikes or sprains 515 [ 9.6
Others 148 | 2.8
Cause of accident | Defective equipment 145 | 2.7
Unguarded equipment 242 | 45
Carelessness 2945 | 55
Improper physical environment 31 0.3
Lack of information 66 0.9
Non-use of protective equipment 201 | 3.7
Disrespect of safety regulations 362 | 6.8
Other causes 1360 | 25.4
Injured body part | Head and neck 502 | 9.37
Upper limbs (except fingers and hands) 468 | 8.75
Hands 1416 | 26.46
Fingers 857 |16.01
Trunk 109 | 2.04
Lower limbs (except toes and legs) 157 | 3.21
Legs 1400 | 26.16
Toes 126 | 2.35
Total body 83 1.55
Others 234 | 437

g the Iranian insured construction workers in 2012.
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Table 5. Factors related to injuries in insured construction workers in Iran, 2012.

Variable Levels OR 95%, CI p-value
Younger age Years 0.98 0.97-0.99 | 0.001
Gender Female Reference

Male 1.48 0.43-5.12 | 0.52
Being married Single Reference

Married 1.37 1.04-1.79 | 0.02
Place of accident | Outdoors Reference

Indoors 1.86 1.18-2.92 | 0.007
Cause of accident | Unguarded equipment Reference

Lack of information 5.28 1.57-17.75 | 0.007

Other causes 2.82 1.94-4.09 | 0.001

Disrespect of safety regulations | 3.11 1.87-5.17 | 0.001

Non-use of protective equipment | 2.98 1.62-5.50 | 0.001

Carelessness 3.48 2.45-493 | 2.32

Defective equipment 2.22 1.18-4.20 | 0.01

Improper physical environment | 2.08 0.62-6.95 | 0.23

OR: Odds Ratio; CI: Confidence Interval

4. Discussion

In this study, the incidence rate of work-related accidents among insured construction workers in Iran was 11.3 per
thousand workers. This number is greater than the results presented in Moradinazar’s study in Ilam, Iran, in 2006-
2009 (8.2 per thousand) and Halvani’s study in Yazd, Iran, in 2006-2011 (4.1 per thousand workers) (16-19).
However, this difference could be due to using different methods and reference populations or under-reporting
injuries to the responsible organization, in other studies. Furthermore, small and less significant injuries might not
get reported, as they might seem nonsignificant in comparison with the high number of other major injuries
happening in this industry. However, the Iranian Social Security Organization has insured the highest number of
construction workers in Iran. The present study shows that most accidents have occurred between 7 to 10 a.m. These
results are similar to those in Vatani-Shoaa et al.’s study in Kerman, Iran; Halvani et al.’s study in Yazd, Iran; and
Liao et al.’s study in Taiwan (8, 19, 20). The reason might be the higher work load or dangerous activities that are
predominant during these hours. The ratio of fatal and nonfatal accidents in this study was 6.94 and 1117.84 in
100,000. It seems that the low rate of fatal accidents is because of improvements in medical facilities, the possibility
of immediate clinical treatment in workplaces, and the establishment of worker health care units and centers inside
the workshops and workplaces. The results of our study show that 12.57% of the workers were hospitalized; and the
direct costs of medical care and indirect cost of lost time and human resources along with the future costs of
disability would have been considerable. Our results are similar to Halvani et al.’s, and Moradinazar et al.'s studies
from Iran, Colak et al.’s study from Turkey, Jeong et al.’s study in South Korea, and Huk’s study in the United
States, which all showed that one of the most important risk factors in work-related accidents is slipping and falling
from a height (16, 19, 21-23). Using safety equipment such as safety belts, helmets, appropriate shoes, work clothes,
gloves, hooks, scaffolds, and danger tapes is essential for preventing falls and reducing dangerous consequences.
According to Article 85 of the Islamic Republic of Iran’s Work Act, in order to protect workers’ health, it is
necessary for all workplaces, employers, workers, and apprentices to respect all safety regulations. In this study,
married workers were more vulnerable to work-related accidents, which led to partial or total disability. The
calculations showed that the probability of facing an injury was more in married workers than single ones.

A study conducted in Turkey also showed that married workers were more involved in work-related accidents (22).
These results are inconsistent with Vatani-Shoaa et al.’s study in Kerman and Bahrampour et al.’s study in Yazd (5,
8), which showed single workers were more likely to get injured. The reason for this finding in our study might be
that married workers experience more stress from family issues, have more financial problems, and may have
multiple jobs. In this study, most events occurred in workers between 20 to 29 years of age; and about 62% of them
occurred in workers less than 35. Halvani et al.’s study in Yazd, Iran and Jeong et al.’s in South Korea showed that
the number of injured workers in the 20- to 29-year-old age group is remarkable compared with that of the other
groups, whereas Liao et al.’s study in Taiwan showed that the number of injured workers in the 35- to 44-year-old
age group was much more compared with that of other age groups (19, 20, 23). These results show that young,
inexperienced workers are at a higher risk due to less stress management, lack of experience, not taking safety
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regulations seriously, lack of employer supervision, and lack of appropriate education for using safety equipment.
Determining the cause of work accidents is an important topic in occupational epidemiology. Unfortunately, the
causes of accidents had not been accurately addressed in the records, and 25% of the causes were classified under
the unknown category. Improper classification in the forms has led to loss of necessary information. In spite of all
these problems, it was still the main source of our available information. Although in many developing countries,
i.e., Iran, high-quality information is limited, analyzing the available data can still be useful (24) and provide an
outline of the real situation. Furthermore, many researchers claim that, in spite of the limitations in high-quality
information, current data are still worth attention because they can help in setting priorities and suggesting
preventive strategies (25). In this study, the most important causes of work-related injuries were lack of information,
defective equipment, disrespect for safety regulations and non-use of protective equipment. These findings match
Moradinazar et al.'s study in Iran, Clock et al.'s study in Turkey, and Larsson et al,'s study in Australia, which
reported that the most important factors in work-related injuries are lack of employers’ supervision and lack of using
safety equipment (16, 22, 26). Lack of experience and information was mentioned as the two important factors for
occupational accidents in Halvani et al.’s study in Iran (19) as well. Urbanization and governmental support for
retrofitting old buildings in the recent years, in Iran has led unemployed youth to migrate from villages to cities and
has increased the number of unprofessional and unskilled workers. Therefore, to reduce the number of work-related
accidents in the construction section, cooperation and coordination between the supervising institutions, i.e., the
Civil Engineering Authority, Ministry of Labor and Social Welfare, Vocational Education Institutions, Housing and
Urban Development organizations, Ministry of Health, and Medical Education, Safety and Technical Committees,
the Media and Labor Organizations is required. The strengths of this study are the fact that we included all data from
one complete year and that the physical examination of the injured workers was done by reliable doctors working
with the Social Security Organization. Also, the medical forms and details of the accidents were completed by
physicians and company inspectors, which were trained and reliable information sources. The limitations in this
study include possible under-reporting of occupational injuries and not recording the details of the accident and the
victims.

5. Conclusions

The pattern of work-related injuries in Iran was almost similar to that of many other developing countries, and the
risk factors were place of accident, followed by being male, married, younger age, lack of information, disrespect of
safety regulation, non-use of protective equipment, and using defective equipment. Cooperation with international
organizations, i.e., the World Health Organization (WHO) and the International Labor Organization (ILO), in
regional and trans-regional levels is necessary to use their experience and conduct successful programs for
promoting workers’ health.
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