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Investigate workers' health in the western industrial region, Mosul, Iraq
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Abstract: The current study aims to determine the level of heavy metal contamination in the Western Industrial Region of Mosul 
City, northern Iraq. Heavy metals such as( Pb ،Co ،Hg  ) are measured In the blood serum of 40 workers in the main industrial 
areas of Mosul City. It was compared with the control group of  (40) people from Mosul university, Where is Far away from the 
industrial areas and all activities.
The results indicated a highly significant increase of P<0.001 in the serum of the workers in the industrial areas compared with 
the control group. The study investigates the impact of heavy metals on the workers' health in the industrial areas who are in 
direct contact with them.
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Introduction
Industry areas are often associated with positive econo-

mic benefits such as job creation and increased standard of 
living; however, Industrial activities may also negatively impact 
the environment and human health. Industrial activities are 
dangerous to human health, as heavy metals, mainly Hg, Pb, 
and Cobalt (Co), are often released into the environment1.

Metals such as lead (Pb), Cobalt (Co), mercury (Hg) are 
unknown Function in the environment2.

These metals are quickly released into the environment 
via anthropogenic activities, e.g., metal plating facilities, mi-
ning, and agricultural activities3.

Some of these metals are known to act as human muta-
gens and carcinogens and are associated with various human 
ailments such as cardiovascular, nervous system, blood and 
bone diseases, kidney failure, gingivitis, and tremors, among 
others4.

Mercury (Hg) is present in the Earth's crust. Although pre-
sent in the environment and atmosphere in small quantities, it 
is release through anthropogenic emissions. Mercury toxicity is 
not limited to humans; it is also toxicity to animals and plants5.

Natural sources of mercury in the environment include 
mercury vapor from volcanoes and forest fires. More recent 
anthropogenic sources include burning coal and fossil fuels, 
mining mercury, precious metal refinement, electrical and au-
tomotive part manufacture, chemical processing, and release 
through waste incineration, landfills, and industrial contamina-
tion of water systems6.

Cobalt (Co) is a typical toxic trace metal that is widely 
found in Industrial Waste. Environmental exposure to this toxic 
trace metal occurs primarily through smoking and industrial 
plant emissions, and contaminated food and water7. (Co) has 
a half-life period of 15-30 years and accumulates in the liver 
as the primary target tissue1. This toxic trace metal can cause 
liver or renal cell apoptosis in a low dose of exposure8.

Lead (Pb) is the third most abundant metal on the planet 
and is highly available in soil and water. Due to its impacts on 
the environment and human health, the scientific communi-
ty is interested in investigating both issues, especially when 
considering that humans are mainly exposed to) Pb) through 
drinking water, household goods, cosmetics, and drugs9. Then, 
the ( Pb) ability to cross the blood-brain barrier features its 

tropism for the central nervous system10. Modulating cell bio-
chemistry and tissue integrity and may drive behavioral dys-
functions11.

Researchers such as (12) indicated in their study about 
measuring the concentrations of heavy metals (Pb, Ni, Co, Fe 
Cu, Zn) in serum blood comparison of The industrial workers 
with the control group (employees of the University of Mosul), 
that there are Hight significant increase og Heavy metals in the 
serum of the workers who are in the industrial areas compared 
with the control group.

Materials and methods 

Study Area
The study area is the city of Mosul, which is located in the 

western part of Iraq, between the longitude of 41° - 44° and 
the latitude of 35°-37°. In particular, the industrial region of the 
city is the manufacture of the Wadi Okab on the right side (the 
western part) (Figure 1).

Study Design
The blood samples were taken from (40) industrial agents 

randomly and from two main areas, namely the manufactu-
re of the Wadi Okab (right side) industry. In addition to taking 
blood samples from (40) people as a control group working 
at Mosul University and without a history of industrial activi-
ty. The control group is not different from workers in terms of 
gender and age groups.

Demographic information
Participant demographic information was collected using 

a researcher-made questionnaire. Information was further 
verified by cross-checking with medical records (age, gender, 
number of years spent at work, smoking cases)13.

Ethics approval
All participants in the study approved the study gave their 

permission to access their medical records, blood sampling, 
and anonymous use of their samples.
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Blood samples
Samples were taken from (40) workers in (plastic recy-

cling plant, mechanics, car thighs). (40) samples were taken 
of those working at Mosul University as a control group. 5 mL 
of vein has been withdrawn and placed into a test tube with 
information for each person. They were transferred to the 
laboratory and separated by centrifuge at 4,000 rpm for 15 
minutes, then isolated serum samples and kept samples at -4 
until analyzed. The serum samples were then diluted by 5:1 
with ions-free water. The Atomic Absorption (flame) device 
was used to estimate the Heavy Metals in the serum. 

Statistical analysis
The data is analyzed with some statistical processes by 

SPSS in its copy 16 and expressed in the mean ± Standard De-
viation (SD). The value of 0.05 was considered to indicate the 
existence of statistically significant differences.

Results and discussion
The results show that there is a clear mental difference 

of (P<0.001) for elements (Pb, Co, Hg) element. There is an 
apparent increase in the mix of elements measured in the con-
trol group's industrial workers' serum (Table 1) and (Figure 2). 

The toxicity of heavy metals occurs when they build up in 
the body's soft tissue and are not metabolic14. The human body 
enters through food, water, air, or absorption by the skin when 
direct contact is made with it in agricultural environments and 
industrial areas that are the general path of exposure of adults 
to the risk of these elements15.

Environmental pollution poses a health threat to the enti-
re world16. The concentration of heavy metals in serum above 1 
µg/L indicates that there are potential environments to which 
the individual is exposed, and the concentration above 5 µg/L 
indicates that toxic substances already exist17.

Conclusions
The study results indicate a high increase in the concen-

tration of heavy metals in the blood of workers in the indus-
trial area (paint workers, mechanics, plastic recycling workers, 
blacksmiths) For those who do not work in this field. In the fu-
ture, this may cause severe health and general environmental 
problems. The Iraqi environment is contaminated with heavy 
metals, especially in industrial places, where its members 
are exposed to many dangers of these elements, which cause 
many health problems.

Recommendation
Current workplaces in industrial zones are unsafe for wor-

kers or their families. Professionals and workers need more 
secure support by providing and introducing other alternati-
ves in less polluted and safer industrial processes. More hea-
vy metals risk awareness workshops are also required for its 
harm to the general environment.
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Figure 2. Compare the mean of heavy metals between workers & controls groups.
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Table 1. Determination of heavy me-
tals in Area of workers & controls 
groups.
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