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Abstract

Background and aims: Many workers face significant hazardous workplace exposures, especially in 
developing countries. The objective of this study was to investigate the prevalence of occupational risk 
factors and common occupational diseases in Kerman.
Methods: This study was based on data from occupational risk factor and disease monitoring systems 
available at Kerman Province Health Center during 2011-2015. These data are gathered semiannually 
by occupational hygienists based on standard checklists provided by the Ministry of Health and 
Medical Education and these checklists include exposures and diseases related to the workplace.
Results: Based on the results, 292 (3.7%), 281 (3.58%), 261 (3.32%), and 115 (1.47%) cases were 
found regarding occupational hearing loss, respiratory conditions, work-related back pain, and 
musculoskeletal disorders, respectively, which were related to different occupational exposures 
diagnosed in Kerman during 2011-2015. Moreover, dust, work tools, wrong body position during 
work, and noise were the most common risk factors in this respect.
Conclusion: Overall, occupational hazards are considered as an important health issue in Kerman. 
Therefore, it is necessary to control exposure to these risk factors in order to prevent occupational 
diseases.
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Introduction
An occupational disease is any disease contracted primarily 
as a result of exposure to risk factors arising from work 
activity. Work-related diseases have multiple  causes, and 
factors in the work environment together with other risk 
factors may play a role in the development of such diseases.1 
According to the World Health Organization, about 120 
million occupational accidents with 200 000 fatalities are 
estimated to occur annually around the world and some 
68-157 million new cases of the occupational disease may 
be caused by various exposures at work.1 It is estimated 
that 2.1% of all deaths and 2.7% of the disease burden 
worldwide are attributed to quantified occupational risks.2 
Many of these exposures are still present in developing 
countries and affect a large number of workers daily.3 
Workers in low- and middle-income countries bear the 
largest share of deaths and disability from workplace 
exposures.2 The International Labor Organization has 
provided a list of occupational diseases4 that are caused by 
hazardous occupational factors that have adverse effects 

on the function of various human body parts.5,6 Such 
diseases comprise a broad range of human illnesses such as 
occupational asthma, which has a high prevalence among 
Iranian workers,7,8 chronic obstructive pulmonary disease,9 
lung diseases,3 amyotrophic lateral sclerosis,10 chronic back 
pain,11 and cancers.12

The workplace can be a hazardous environment. Many 
individuals spend one-third of their adult life in such 
hazardous work environments. Approximately 30%-
50% of the workers report hazardous physical, chemical, 
or biological exposures or an overload of unreasonably 
heavy physical work or ergonomic factors that may be 
hazardous to health and working capacity.1 Many workers 
still confront substantial hazardous exposures whose risks 
are well-known and for which there are established and 
effective means of control.13 According to the existing 
data, more than two million workers are exposed to 
potentially hazardous levels of noise (just one factor) 
in occupational environments in Iran.14 Occupational 
health not only ensures the health of the workers but also 
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positively contributes to their productivity, the quality of 
products, work motivation, job satisfaction and thus to 
the overall quality of the life of individuals and society.1 In 
addition, occupational accidents have important health, 
psychological, economic, and social consequences,15 the 
recurrence of which causes stress and job insecurity.16 
Therefore, working environments should have the proper 
requirements for good performance and productivity. 

Kerman is one of the richest mining and industrial 
provinces of Iran. The right control measures for 
eliminating or reducing work-related accidents while 
increasing safety and productivity can be achieved by 
identifying workplace risk factors. Accordingly,  this 
study aimed to estimate the prevalence, patterns, and 
determinants of harmful occupational exposures and some 
common occupational diseases in order to prevent and 
control occupational diseases in the city of Kerman.

Methods 
This cross-sectional study was conducted on workers whose 
data were available at the Health Center of Kerman, Iran. 
The data were inquired from 2011 to 2015. These data are 
routinely collected by occupational hygienists based on a 
standard checklist provided by the Ministry of Health and 
Medical Education Center for Environmental Health and 
Labor. These checklists are completed semiannually and 
contain information about the distribution of workshops 
and their employees, the number of workers exposed 
to hazards in the workplace, workers who have been 
through occupational screening, occupational diseases 
(i.e., occupational hearing loss, occupational asthma, 
pneumoconiosis due to asbestosis, specific respiratory 
conditions, allergic contact dermatitis, inflammatory 
dermatitis, musculoskeletal disorders, work-related 
back pain, and cataract) and other potential risk factors 
related to the workplace. Environmental measurements 
were performed by the occupational health team of the 
Health Center.  The checklist included occupational 
exposures such as noise, vibration, light, radiation, heat, 
humidity, cold, chemicals, dust, gases, steam, smoke and 
smog, as well as body position during work, work tools, 
and the transportation of cargo. Further, workshops were 
categorized as “Home-based businesses” and “Non-home-
based businesses”. Non-home businesses were classified 
into four categories (i.e., <20 workers, 20-49, 50-449, and 

≥500 workers) although only worker information recorded 
in the health-care system were used in this study. This 
system covers more than 95% of the workers. Percent and 
frequency were utilized for descriptive analysis and chi-
square test was applied to compare qualitative variables. 
Finally, SPSS, version 11 was used for data analysis and 
P<0.05 was considered statistically significant.

Results
Among 7846 workers (aged 18 or older) who were covered 
by the occupational hygienists of the Health Center of 
Kerman, 5020 subjects were males (63.98%) and 2826 of 
them were females (36.02%). Among the entire businesses, 
5.5 % (459) of them were home businesses and included 
2.8% (875) of the total number of workers in this study. 
In non-home businesses, 92.8% (7761) of them had less 
than 20 workers including 53.7% (15804) of the total 
number of workers in such businesses.  Other descriptive 
statistics about the businesses are shown in Table 1.

Table 1 also shows the number of workers that need 
to use personal protective equipment and the percent of 
those who do use personal protective equipment in the 
home and non-home businesses. The number of working 
days during which the workers were exposed to harmful 
agents is presented in Table 2. Several parameters such 
as dust, work tools, and body position during work were 
the most common risk factors in home businesses; and 
noise, the body position during work, and dust were the 
most common harmful agents in non-home businesses. In 
non-home businesses with more than 500 workers, skin 
contact with chemicals, dust, gas, and steam were the most 
frequent risk factors that workers were exposed to. Table 
3 represents the prevalence of some occupational diseases. 
There were 1013 occupational disease patients in Kerman 
during 2011-2015. Occupational hearing loss, specific 
respiratory conditions, work-related back pain diseases, 
and musculoskeletal disorders were most prevalent among 
the workers. Overall, the incidence of occupational 
diseases was higher in men compared to women except for 
inflammatory dermatitis.

Discussion
The results of our study indicated that the relative 
frequency of exposure to harmful factors in non-home 
businesses was more than that of home businesses. 

Table 1. The Situation of Using Personal Protective Equipment Among the Workers in Kerman, Iran

Types of Business 

Home  Business Non-home Business

<20 20-49 50-499 ≥500

Entire businesses 459 7761 86 49 4

Entire workers 875 15804 2640 6274 5386

Workers who have to use personal protective equipment 728 11299 1774 3808 2935

Workers who do use personal protective equipment (%) 122 (16.7) 3220 (28.5) 582 (32.8) 1497 (39.3) 1335 (45.5)
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Furthermore, businesses with more than 50 workers may 
be equipped with large industrial equipment, resulting in 
more noise pollution. More than 2 million workers are 
exposed to potentially hazardous levels of noise in the 
factories of Iran.14 In the present study, the occupational 
hearing loss had the highest prevalence (3.73%) among 
the occupational diseases, followed by other respiratory 
diseases with a prevalence of 3.58%. Moreover, exposure 
to the noise as a widespread problem is an unavoidable 
part of the workplace around the world.17 Nearly 600 
million workers in the world, in general, and millions of 
workers in Iran, in particular, are constantly exposed to 
the occupational noise.18 Several studies during a 15-year 
period (1997-2012) were conducted in Iran and reported 
a high prevalence of hearing loss in noise levels above 
85 dB. They further demonstrated a highly significant 
relation between noise levels and work experience with 
hearing loss.19-21 Additionally, other studies investigated 
noise effects in the workplace such as hearing loss, stress 

and anxiety, arousing the nervous system, and decreased 
work performance.14,22,23

The prevalence of occupational asthma among the 
workers in this study was 0.27%. Mehta et al conducted a 
study to assess the consequences of occupational exposure 
to dusts, gases, and fumes, along with the incidence 
of chronic obstructive pulmonary disease in the Swiss 
Cohort and found that occupational exposures were 
associated with both asthma and chronic obstructive 
pulmonary disease.24 In addition, some studies showed 
that occupational chronic obstructive pulmonary disease 
(COPD) was more related to dusts and fumes compared 
to other environmental pollutants  and the majority 
of studies on occupational COPD focused on dusty 
environments.25,26 This disease is highly important due to 
its high prevalence and the involvement of the active labor 
force in society.27 In recent years, European, Canadian and 
other foreign governments have improved and modernized 
their workplace standards whereas Iran has maintained the 

Table 2. The Number (%)of People Exposed to Harmful Agents Among Workers in Kerman, Iran

Type of Harmful Agents Home Businesses
Non-home Businesses

<20 20-49 50-499 ≥500

Voice 45 (5.1) 1116 (7.1) 448 (17) 1414 (22.5) 774 (14.4)

Vibration 18 (2.0) 594 (3.8) 239 (9.1) 659 (10.5) 143 (2.7)

Lighting 32 (3.7) 191 (1.2) 87 (3.3) 364 (5.8) 654 (12.1)

Beam 6 (0.7) 634 (4.0) 205 (7.8) 648 (10.3) 220 (4.1)

Heat & Humidity 31 (3.6) 487 (3.1) 354 (13.4) 674 (10.7) 366 (6.8)

Cold 3 (0.3) 177 (1.1) 163 (6.2) 183 (2.9) 81 (1.5)

Skin contact with chemicals 36 (4.2) 959 (6.1) 287 (10.9) 862 (13.7) 1471 (27.3)

Dust 161 (18.4) 1018 (6.4) 569 (21.6) 1624 (25.9) 1098 (20.4)

Gas & steam 18 (2.1) 659 (4.2) 186 (7.1) 758 (12.1) 1259 (23.4)

Smoke & Fog 6 (0.7) 567 (3.6) 186 (7.0) 844 (13.5) 717 (13.3)

Body position during work 167 (19.1) 1478 (9.4) 863 (32.7) 2218 (35.4) 1052 (19.5)

Work tools 58 (6.6) 352 (2.2) 159 (6.0) 374 (6.0) 360 (6.7)

Transportation of cargo 23 (2.6) 844 (5.3) 364 (13.8) 754 (12) 635 (11.8)

Total (number of workers) 875 15804 2640 6274 5386

Note. A worker was probably exposed to several risk factors.

Table 3. The Prevalence of Work-related Diseases for Men and Women in Kerman, Iran

Total (N=7846) Female (n=2826) Male (n=5020) P Value

Occupational hearing loss 292 (3.73%) 20 (0.72%) 272 (5.42%) <0.001

Occupational asthma 21 (0.27%) 3 (0.11%) 19 (0.37%) 0.03

Pneumoconiosis due to asbestosis 4 (0.05%) 0 (0%) 4 (0.08%) 0.30

Specific respiratory conditions 281 (3.58%) 33 (1.19%) 248 (4.93%) <0.001

Allergic contact dermatitis 4 (0.05%) 1 (0.04%) 3 (0.06%) 0.22

Inflammatory dermatitis 28 (0.36%) 15 (0.55%) 13 (0.26%) 0.05

Musculoskeletal disorders 115 (1.47%) 33 (1.17%) 82 (1.64%) 0.10

Work-related back pain 261 (3.32%) 61 (2.15%) 200 (3.98%) <0.001

Cataract 7 (0.09%) 0 (0%) 4 (0.09%) 0.30
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status quo while it needs to improve the existing standards 
and issue the new ones for its workplaces in order to reduce 
occupational hazards.14,28

In the present study, exposure to vibration was prevalent 
in non-home businesses with 50-449 workers and above. 
This may be due to more exposure  to vibrating tools in 
larger factories. Further,  exposure to radiation, heat and 
humidity, chemicals, gas and steam, smoke and smog, and 
finally, the transportation of cargo in non-home businesses 
were more than home businesses. Furthermore, body 
position during the work and dust were found to be the 
most common harmful exposure for workers in home and 
non-home businesses. The workers of home businesses 
have less exposure to radiation, cold, and smoke and smog. 
The lack of demographic information (i.e., age, education, 
and the like) and other occupational exposure information 
are among the limitations of this study. Moreover, the 
prevalence of occupational diseases in this study might have 
been underestimated due to the healthy worker effect. To 
the best of our knowledge, no report has been published 
yet about the incidence of work-related diseases or harmful 
exposures in Kerman and thus this study was the first one 
to evaluate occupational diseases and exposures in these 
businesses. The prevalence information is useful for early 
diagnosis and intervention at the workplace  regarding 
controlling the occupational hazards. Future studies 
should specify the details of occupational hazards, as well 
as the activities and the hazards of the work environment. 
In addition, assessment of occupational hazards and 
risks and the identification of new hazards are needed to 
prevent occupational diseases and their burden.19 Further, 
control measures for preventing health risks increase the 
productivity of the employee and thus reduce the long-
term costs.

Conclusion
Overall, non-home businesses with more than 50 
workers were more exposed to harmful agents in Kerman. 
Furthermore, occupational hearing loss  and specific 
respiratory conditions were considered as the most 
prevalent occupational diseases among the workers. As 
a result, the prevention of occupational diseases requires 
conservation programs. Finally, several actions are believed 
to reduce some workplace damages such as periodic 
clinical assessment, the education and training of the 
workers about the damage caused by exposure to excessive 
sound levels, the use of personal protective equipment 
(i.e., hearing protection equipment), and the maintenance 
and repair of the machines for sound control. 
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